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BAY AREA TO CENTRAL VALLEY HIGH-SPEED TRAIN (HST) PROGRAM EIR/EIS 

DRAFT ENVIRONMENTAL METHODOLOGIES  
 

INTRODUCTION 

The California High-Speed Rail Authority (Authority) and the Federal Railroad Administration (FRA) are 
focused on avoiding and minimizing potential impacts through rigorous planning and thoughtful design.  
The Authority and the FRA are minimizing overall impact potential by defining alignments to stay within 
existing public and railroad rights-of-way to the extent feasible while still accommodating the appropriate 
features and design standards for the alternatives.  While the Program level of environmental analysis 
provides a means to avoid and minimize impacts in the selection of corridor options for further 
consideration, it will not identify specific impacts or mitigation.  Most of the potential impacts associated 
with the implementation of the proposed HST system are highly site-specific in nature.  These site-
specific issues would be addressed during subsequent project level environmental review, based on more 
precise information regarding location and design of the facilities proposed (e.g., physical configuration 
{elevated, at-grade}, specific location, right of way footprint, catenary design features, fencing type and 
station access configuration, etc.). The level of engineering detail associated with the project level 
environmental analysis would enable the Authority to further investigate ways to avoid, minimize and 
mitigate potential impacts.  Only after the alignment is refined and the facilities are fully defined through 
project level analysis, and site-specific avoidance and minimization efforts have been exhausted, would 
specific impacts and mitigation measures be addressed. 

The methodologies to assess the potential for environmental impact for each resource topic are described 
in this document.  This document describes: the assumptions, approach and methods of impact 
evaluation; the rating scheme used to identify potential impacts as significant (potentially requiring 
mitigation); and the relevant statutes and CEQA, NEPA, or regulatory agency guidelines relevant to future 
project approvals or decisions for that resource area.  The methods of impact evaluation were developed 
from the methodologies used for the Authority’s and FRA’s recently certified (November 2005) Final 
Program Environmental Impact Report/Environmental Impact Statement (EIR/EIS) for the proposed 
California High-Speed Trains System.   

The Bay Area to Central Valley HST Program EIR/EIS will address differences in both adverse and 
beneficial potential environmental impacts from the No Project, and HST Alternatives at the system-wide 
level.  For many of the environmental areas, broad study areas will be defined in order to provide a wide 
context of the existing resources in proximity to proposed improvements.  For example, the area of 
floodplains includes all floodplains within 100 feet (ft) (30.5 meters [m]) of either side of the centerline of 
the alignment considered.  However, the right-of-way necessary for the improvements considered is 
much smaller (e.g., only 25 ft [7.6 m] on either side of centerline for HST).  This broader study area 
represents the potentially affected area.  Potential for direct floodplains impact is reported only for a 
corridor width or “footprint” that represents the proposed HST alignment, which predominately is 
assumed at 25 ft. (7.6 m) on either side of centerline (50 ft. (25 m) total width)1. In addition to 
environmental resources, potential impacts to public services such as traffic and circulation and utilities 
are also addressed in the sections that follow.  However, greater specificity in alignment location and 
profile, station designs, system access, and control systems is needed in order to be able to address the 
potential impacts on specific public services, such as provision of emergency personnel.  These issues will 

                                                
1 High-speed train footprints are larger at and near stations and at maintenance facilities as well as where terrain requires cut or fill 

sections.  Footprints for these areas will be estimated as part of this Program EIR/EIS process. 
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be addressed during subsequent project level environmental review, when more precise information will 
be available regarding location and design of the facilities proposed (e.g., elevated, at-grade, access 
locations, station design features, fencing type and location, etc.). The detail of engineering associated 
with the project level environmental analysis will allow the Authority to identify system requirements and 
further investigate ways to avoid, minimize and mitigate potential affects on the provision of such 
services. 
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Regulatory Requirements and Methods of Evaluation 

1.  Traffic and Circulation 

A. REGULATORY REQUIREMENTS 

The National Environmental Policy Act (NEPA) and California Environmental Quality (CEQA) both 
require that potential impacts of a proposed project on the traffic, transit, and circulation of the 
affected area must be examined as part of the EIR/EIS process.  Under CEQA, a proposed project 
should be analyzed for the potential effects listed below (California Department of Transportation 
2003). 

• An increase in traffic that is substantial in relation to the existing traffic load and capacity of the 
street system (i.e., result in a substantial increase in the number of vehicle trips, the volume-to-
capacity [V/C]2 ratio on roads, or congestion at intersections). 

• Either individually or cumulatively exceeding a level of service (LOS)3 standard established by the 
county congestion management agency for designated roads or highways. 

• A substantial increase in hazards due to a design feature (e.g., sharp curves or dangerous 
intersections) or incompatible uses (e.g., farm equipment). 

• Inadequate parking capacity. 

• Inadequate emergency access. 

• Conflict with adopted policies, plans, or programs supporting alternative transportation (e.g., bus 
turnouts, bicycle racks). 

• Rail, waterborne, or air traffic impacts. 

V/C ratios and LOS are defined quantitatively in Table 1.  

                                                
2 The volume-to-capacity (V/C) ratio is the number of vehicles that travel on a transportation facility divided by the full vehicular 

capacity of that facility (the number of vehicles the facility was designed to convey).  

3 Level of service is a qualitative measure used to describe the condition of traffic flow, ranging from excellent conditions at level of 
service (LOS) A to overloaded conditions at LOS F.  LOS D is typically recognized as an acceptable service level in urban areas.  
The definition for each level of service for signalized intersections is based on the V/C ratio. 
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Table 1 
Level of Service and Volume-to-Capacity Ratio Definition 

Level of Service 
Volume-to-

Capacity Ratio Definition 

A 0.000−0.600 EXCELLENT.  No vehicle waits longer than one red light and no 
approach phase is fully used. 

B 0.601−0.700 VERY GOOD.  An occasional approach phase is fully used; 
many drivers begin to feel somewhat restricted within groups 
of vehicles. 

C 0.701−0.800 GOOD.  Occasionally drivers may have to wait through more 
than one red light; backups may develop behind turning 
vehicles. 

D 0.801−0.900 FAIR.  Delays may be substantial during portions of rush 
hours, but enough lower volume periods occur to permit 
clearing of developing lines, preventing excessive backups. 

E 0.901−1.000 POOR.  Represents the maximum vehicles that intersection 
approaches can accommodate; may be long lines of waiting 
vehicles through several signal cycles. 

F >1.000 FAILURE.  Backups from nearby locations or on cross streets 
may restrict or prevent movement of vehicles out of the 
intersection approaches.  Tremendous delays with continuously 
increasing queue lengths. 

Source:  Transportation Research Board 1980. 

 

Given the scale of the proposed high-speed rail system, virtually all of the criteria mentioned above 
would be potentially affected by the No Project, and HST Alternatives.  For this analysis, this 
program-level document focused on the criteria below. 

• Traffic and LOS analysis of the following elements. 

• Intercity highway segments. 

• Primary highways/roadways accessing proposed HST stations. 

• Primary highways/roadways accessing airports. 

• Potential impacts on transit, goods movement, and parking for each of the regional corridors and 
proposed stations and airports. 

B. METHOD OF EVALUATION OF IMPACTS 

The traffic, transit, circulation and parking analyses for this program-level EIR/EIS will focus on a broad 
comparison of potential impacts to traffic, transit, circulation and parking along corridors for each of the 
high-speed train alternatives, including stations. The potential impacts for each of these alternatives will 
be compared with the No-Build/No-Action Alternative. 
 
Highway, roadways, passenger transportation services (bus, rail, air, and intermodal), transit facilities, 
goods movements and parking issue will be evaluated in the analyses. Transportation facilities, highways 
and roadways included in the analyses: 1) serve as the primary means of access to proposed rail 
stations; and 2) are within one mile of proposed rail stations. 
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Initial analysis will include identifying primary routes to be considered including highways designated in 
the No-Project and all modes of access to the stations areas in the HST Alternatives. The primary 
routes/modes of access for the stations will consider assumptions for distribution of trips by direction. 
 
Once primary routes are identified, screenlines or cordons combining segments of the primary routes 
which reasonably represent locations for evaluating in the aggregate baseline traffic and public passenger 
transportation conditions (using data for 2002, 2020 or other similar years as available) in the morning 
peak-hour will be selected. The use of screenlines or cordons is necessitated by the scale of this analysis 
with its requirement to evaluate roadway conditions throughout the state. A more detailed analytical 
framework must necessarily be reserved for future analyses of individual projects.  
 
Screenlines, especially on intercity highway links, will be selected to represent typical conditions. The data 
used in the evaluation of traffic volumes and capacities at the screenlines therefore will be typical values 
based on averages over time and represented in traffic forecasting tools used by the regional 
transportation planning agencies. As such, the conditions indicated in the evaluation may not always 
reflect the experiences of travelers at any particular place at any specific time. For example, localized 
capacity restrictions (e.g., bottlenecks at a given interchange) are not well-represented in those regional 
traffic models. In addition, incidents on the road such as accidents and vehicle breakdowns (non-
recurring congestion) are not represented in regional traffic models. This unpredictable type of incident is 
responsible for the majority of congestion in urban highway networks. The result of these limitations of 
the methodology and data used in this analysis is that many times the level of service shown in the 
evaluation may be more optimistic than what would actually be experienced on the roadway under the 
forecasted conditions. Thus, it is important to consider the differences between the alternatives 
compared versus focusing on the absolute value of the indicators (V/C, level of service, speed). 
 
No new traffic counts will be made where data is not available, and the respective Metropolitan 
Transportation Commission (MTC) and Sacramento Area Council of Governments (SACOG) regional travel 
forecasting models are assumed sufficiently accurate for purposes of forecasting traffic on the screenlines 
or cordons chosen. Next baseline conditions will be evaluated using the following methodology: 
 

• Baseline (Current Year, 2020 and 2030) ratios of demand to capacity across each screenline or 
cordon for roadway and public transportation facilities will be established using Highway Capacity 
Manual standards for capacity. 

 
• Baseline conditions (Current Year, 2020, and 2030) will be established for roadways based on 

available counts of existing weekday-morning peak-hour traffic volumes on roadway segments 
(not intersections) to be analyzed. This involves comparing existing volumes to capacity (V/C) to 
determine level of service at link level. 

 
• Baseline conditions (Current Year) will be established through available counts of existing 

weekday-morning peak-hour loading on public transportation links and services. No new traffic 
counts will be assumed when data are not available. This entails comparing existing loading to 
theoretical capacity of service or facility to determine load factor at the link level; using the 
standard Highway Capacity Manual.  

 
• Baseline conditions (Current Year, 2020, and 2030) will be characterized for goods movement 

(truck/freight) in the general area of study (primarily to identify key goods movement 
means/corridors) and for parking in the vicinity of stations. Parking conditions will be based on 
any parking reserves, local plans for major parking expansion, and adequacy of local parking 
codes for meeting No-Build growth in demand. 
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Trip generation will then be calculated by adding to baseline volumes, forecasted 2020 demand for high-
speed rail alternatives, plus local trips in 2020 generated by project-related development (as data are 
available) and trips due to induced growth. Additional trips will be distributed to the identified screenlines 
or cordons (roadway and public transportation) and added those trips to the appropriate baseline 
volumes for each screenline or cordon. Next, additional trips will be distributed for selected 
segments/links on primary regional routes and modes of access to stations and similar facilities by adding 
No-Build volumes obtained from 2020 and 2030 forecasts (from MTC and SACOG), with 2020 and 2030 
travel demand generated by alternatives, to the key accessing facilities (roadways, transit links). This 
distribution will be done at a screenline level to reduce the subjectivity of assigning trips to specific 
facilities. This involves the following methodology: 
 

• For each screenline or cordon (roadway and public transportation), new ratios of demand to 
capacity and speeds will be calculated. Demand is the baseline volumes plus additional trip 
generation that is available (i.e., trips from project-related development and induced growth may 
not be available initially); screenline or cordon (roadway and public transportation) capacity will 
be the baseline capacity plus any improvements included in the alternative being analyzed. 

 
• Link-level analysis of impacts will be performed to roadways for weekday morning peak-hour 

conditions: 
 

• Future No-Build link-capacity conditions will be established through available plans from local and 
regional agencies. 

 
• Screenlines or cordons will be evaluated, qualitatively, if alternatives would change link capacity 

(street closure, grade separation, etc.). 
 

• Future roadway V/C ratios on selected segments will be determined by comparing future volumes 
with and without alternatives with future capacity. Future V/C ratios with and without alternatives 
will be analyzed. This assessment will be done at a screenline level for major facilities accessing 
stations. Capacity levels will be based on the Highway Capacity Manual, 1994. 

 
• Link-level analysis of impacts will be performed to public transportation services for weekday 

morning peak-hour conditions. 
 

• Future no-project service or link capacity through available plans from local and regional agencies 
will be established. 

 
• Future link load factor by comparing the future volumes with and without alternatives with future 

capacity of selected links and services will be determined. 
 

• Impacts will be determined by comparing future load factors with and without alternatives. 
 
Summary tables for the region will then be completed that identify impacts on highways/roadways (at 
screenline), public transportation services, goods movement, and parking facilities. The impacts are 
described and ranked as ‘high’, ‘medium’, or ‘low’ in the summary table according to the potential extent 
of change to traffic, transit, circulation and parking. 
 
The final step will include identifying mitigation strategies for avoidance of potential impacts related to 
traffic, circulation and parking. Most mitigation involves subsequent analysis of traffic, circulation or 
parking in the next phase of work. 
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2.  Travel Conditions 

A.  METHOD OF EVALUATION OF IMPACTS 

The overall method used to evaluate travel conditions is described below.  To evaluate the relative 
differences in travel conditions that would result from implementation of the alternatives, six travel 
factors are considered that relate directly to the purpose and need and the goals and objectives 
defined in the Draft Purpose and Need Statement.  These factors are listed below. 

• Travel time. 

• Reliability. 

• Safety. 

• Connectivity (both modal and geographic). 

• Sustainable capacity. 

• Passenger cost. 

The relationship of the six travel factors to the purpose and need/objectives of the proposed action 
are summarized in Table 2.  These travel factors are used to evaluate the relative difference between 
alternatives both qualitatively and quantitatively.  The method by which the travel factors have been 
applied to the alternatives is summarized in Table 3.  Each of the travel factors is described in greater 
detail as they are applied in the potential environmental consequences of travel conditions discussion. 

In general, the No Project would include the same intercity travel modes that are available under 
existing conditions, which are the automobile, airplane, intercity bus, and conventional rail.  Demand 
forecasts for all modes will be obtained from the current ridership studies being conducted by the 
Metropolitan Transportation Commission and used to describe the operations and required facilities 
for the HST alternatives.   

 

Table 2 
Relation of Travel Factors and Purpose and Need/Objectives 

 Travel Factors 

 Connectivity 
Travel 
Time Reliability Safety

Sustainable 
Capacity 

Passenger 
Cost 

Project Purpose 

To improve intercity travel 
experience 

X X X X X  

To maximize intermodal 
transportation opportunities 

X X     

To meet future intercity travel 
demand 

X X     

To increase efficiency of 
intercity transportation system 

X  X  X  

To maximize use of existing 
transportation corridors 

X  X    
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 Travel Factors 

 Connectivity 
Travel 
Time Reliability Safety

Sustainable 
Capacity 

Passenger 
Cost 

To develop a practical and 
feasible transportation system 
by 2020 and in phases 

X     X 

To provide a sustainable 
reduction in travel time 

 X   X  

Project Need 

Limited modal connections X X     

Future growth in travel 
demand 

    X  

Capacity constraints   X  X  

Unreliability of travel   X X X  

Project Goals and Objectives 

Maximize mobility X    X X 

Minimize travel times  X     

Minimize environmental 
impacts 

    X  

Maximize system safety   X X   

Maximize reliability   X    
X = Directly applies. 
Source:  Parsons Brinckerhoff 2003. 

 

Table 3 
Transportation Factors 

Typology Description Measurement 

Travel Time Total door-to-door travel time Total travel time including access and in-vehicle 
times 

Reliability Ability and perception to arrive at 
the destination on-time 

Accidents 

Inclement weather 

Transportation-related construction  

Volume variation 

Special events 

Traffic control devices and procedures 

Base capacity 

Vehicle availability 

Safety Loss of life or injury Comparison of safety performance characteristics by 
mode (operator, vehicle, and environment) 

Connectivity Transportation options that 
connect to other systems and 
destinations 

Modal 

Number of intermodal connections and options, and 
frequency of service provided by each alternative 

Geographic 

Connectivity between regions by mode 
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Typology Description Measurement 

Sustainable 
capacity 

Ability to accommodate 
additional demand beyond the 
design demand 

Amount of additional infrastructure required to meet 
a threshold demand above and beyond the design 
demand 

Passenger cost One-way travel costs Total costs including fares and other costs for 
intercity travel by mode 

 

 

 

Travel Time 
Travel time is the total time required to complete a journey.  With the exception of the automobile, 
intercity transportation options require multiple modes to complete a trip.  Most people acknowledge 
that an air trip is not just the time spent in the air (the line-haul portion of the trip), but also includes 
the time required to travel to the airport, check in, pass through security, board the plane, and travel 
to the final destination.  Travel time will be measured in this analysis as the total (door-to-door) 
travel time for representative city pair origins and destinations.  Travel time data for all modes in 
each analysis scenario (existing, future no-project, and each HST build alternative) will be obtained 
from the current ridership studies being conducted by the Metropolitan Transportation Commission.   

The total travel time of a mode is also dependent on its reliability.  If a mode is unreliable, a traveler 
must allow more time to complete a trip, effectively lengthening the total travel time.  However, 
reliability will not be measured or quantified in this travel time analysis.  Reliability is addressed as a 
separate measure of overall travel conditions. 

Characteristics of each mode relating to travel time are described in the following sections. 

Automobile Mode Characteristics:  Travel time in an automobile largely depends on three factors:  
distance traveled, roadway design speed (and associated speed limit), and congestion levels.  The 
design of a roadway dictates the time that will be required to travel between two destinations.  The 
time of day and associated congestion also plays a role in how long a trip will take.   

Air Mode Characteristics:  Air travel is the fastest line-haul mode at 530 mph (853 kph) maximum 
cruising speed.  However, a significant portion of a passenger’s trip is spent accessing the airport, 
passing through one or more security checkpoints, boarding and alighting the aircraft, and egressing 
the airport.   

High-Speed Train Mode Characteristics:  A maximum operating speed of 220 mph (354 kph) is 
assumed for the HST system; however, trains do not operate at maximum speeds throughout all 
portions of the system.  Thus, line-haul HST travel times will be calculated based on the operational 
plan and speed profile.   

The total travel time (door-to-door) for Air and HST modes is calculated as follows: 

Access Time + Terminal Time + Line-Haul Time + Arrival Time = Total Travel Time.  

The components of a door-to-door trip for Air and HST modes are described below along with related 
assumptions. 
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Access time is the average travel time from the point of origin (i.e., home or work) to the departure 
terminal.  Access time will be calculated for each city pair based on weighted average travel times to 
the various regional airports and train stations. 

Terminal time is the time spent at either the departure or arrival terminal.  The total terminal time for 
both the air and high-speed train (HST) modes will be estimated based on station location (urban or 
rural) and trip purpose (business or non-business).  Terminal time is the sum of the following 
components. 

Transfer from Access: The transfer from access mode depends on the time it takes a passenger 
to leave each access mode or the time it takes for a passenger to leave each access mode to 
reach the check-in counter, and the mix of modes used to get to the station/airport.   
Check-in Time   
Walks to and from Gates/Platforms 
Baggage Pick-Up (Air only) 
Transfer to Egress 
 

Line-haul time is the time that an airplane or HST is in motion between gates or stations.   

Arrival time is the average travel time from the arrival terminal to the final destination.    This number 
will be calculated for each city pair based on weighted average travel times to the various regional 
airports and train stations. 

Reliability 
Reliability is the delivery of predictable and consistent travel times and is a key factor in attracting 
passengers to use a particular mode of travel.  Travel time and reliability directly affect productivity, 
as they determine the ease and speed with which workers and products arrive at their destinations.  
Greater travel demand on capacity constrained facilities results in further congestion and is one of the 
primary reasons for longer travel times.  Reliability is primarily a function of unexpected delays due to 
many factors, including traffic congestion, accidents, mechanical breakdowns, roadwork, and 
inclement weather. 

Travel time reliability is the direct result of the variable and often unpredictable events that can occur 
on different travel modes and at any time of day.  The traditional way of measuring and reporting 
travel times experienced by highway users is to consider only average or typical conditions.  
However, the travel times experienced by users are seldom constant, even for travel on the same 
facility in the same peak or off-peak time period.  Reliability is influenced by several underlying 
factors that vary over time and that influence the environment within which transportation operates.  
These factors are listed below. 

Incidents:  Incidents are events that disrupt normal travel flow, such as obstructions in the travel 
lanes of highways.  Events such as vehicular crashes, mechanical breakdowns, and debris in 
travel lanes are the most common form of incidents for any mode.  On highways, events that 
occur on the shoulder or roadside can also influence traffic flow by distracting drivers, leading to 
changes in driver behavior and ultimately to the quality of traffic flow. 

Inclement Weather:  Inclement weather and related environmental conditions (rain, fog, snow, 
ice, sun glare, etc.) can lead to changes in operator behavior, vehicle performance, and 
operational control requirements that affect traffic flow.  Motorists respond to inclement weather 
by reducing their speeds and increasing their headways.  Airport and civil aviation authorities 
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respond by grounding flights or delaying takeoffs and landings.  In cases of severe weather, 
authorities respond by closing roadways and creating vehicle caravans. 

Construction:  Construction can often reduce the number, width, or availability of travel lanes, rail 
tracks, and runways.  Nearby construction activities can also reduce reliability if operating rules 
or conditions are changed (e.g., slow orders on rail tracks).  Delays caused by work zones have 
been cited by highway travelers as one of the most frustrating conditions they encounter on 
trips. 

Volume Variation:  Volume variation is day-to-day variability in demand that leads to some days 
with higher travel volumes than others.  Different demand volumes superimposed on a system 
with fixed capacity results in variable, less reliable travel times. 

Special Events:  Special events such as concerts, fairs, and sports events cause localized 
congestion and disruption in the vicinity of the event that is radically different from typical travel 
patterns in the area. 

Traffic Control Devices and Procedures:  These can lead to intermittent disruption of travel flow 
through means such as air traffic control, railroad signals and switches, railroad grade crossings, 
drawbridges, and poorly timed signals. 

Base Capacity:  Base capacity refers to the physical capacity of a transportation system, such as 
the number the highway lanes or runways.  The interaction of base capacity with the other 
influences on reliability has an effect on transportation system performance.  This is due to the 
nonlinear relationship between volume and capacity on any mode.  When congested conditions 
are approached, small changes in volume lead to diminished throughput of the transportation 
system and consequent large changes in delay.  Further, facilities with greater base capacity are 
less vulnerable to disruptions; for example, an incident that blocks a single lane has a greater 
impact on a highway with two travel lanes than a highway with three travel lanes. 

Vehicle Availability and Routing:  These can directly affect a traveler’s ability to make an on-time 
trip, particularly on a common carrier such as airplane and train, or by rental car.  End-to-end 
routing, hubbing,4 and other strategies to maximize vehicle operation time can affect reliability 
when a vehicle that is needed in one location first has to complete a trip from a different 
location.  Short layovers or “pads” that are scheduled between trips for a given vehicle also affect 
vehicle availability. 

The extent to which these eight factors affect each of the major intercity travel modes, and by 
extension the No Project and HST Alternatives, will be analyzed and compared on a qualitative basis 
by describing and ranking the extent to which each travel mode is potentially susceptible to each of 
the eight factors.  Because the alternatives are composed of combinations of modal elements 
(including different modes for trip segments like station or terminal access), modal rankings will be 
combined, providing a qualitative understanding of the reliability of each alternative. 

Safety 
In transportation, three basic characteristics interact to influence the safety of a mode.   

• Operator:  His or her training, regulation, and experience. 

                                                
4 Hubbing is a reference to the “hub and spoke” operations practice where airlines coordinate a large number of their flights to 

arrive at a major terminal at the same time to allow passengers to transfer from one plane to the next to complete their trip to 
their final destination. 
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• Vehicle:  Its condition, regulation, control systems, and crashworthiness. 

• Environment:  Weather, guideway type, guideway condition, and terrain. 

Each of these characteristics plays a role in the overall safety of the modes, which for this analysis is 
quantified as the probability of passenger fatality.  Injuries are more difficult to compare between 
modes because they are categorized differently by mode and different injury ratings are used.  For 
instance, automobile injuries are generally related to automobile crashes, while for air, bus, and rail 
they can include injuries that occur as part of a crash, while boarding/alighting, or in the terminal.  
The severity of these injuries can vary from scrapes and bruises to life-threatening ones.  For the 
purposes of this analysis, injuries by mode will be discussed but are not measured as a key indicator 
of safety.  This analysis also only considers injuries and fatalities of passengers and does not include 
employees or other staff. 

To compare the relative impact of safety between alternatives, fatalities are measured by rate of 
fatality per 100 million passenger miles traveled.   

Connectivity (Modal and Geographic) 
Connectivity in the study area can be measured qualitatively and quantitatively using the number of 
modal options that offer competitive transportation services, the availability of intermodal 
connections, and the frequency of service (number of departures).  A greater number of competitive 
modal options, intermodal connections, and arrivals/departures, would all be considered beneficial in 
this analysis because they increases the diversity, redundancy, and flexibility of the overall 
transportation system and provides travelers with greater choices. 

• Modal options are a measure of the intercity modal diversity of each of the alternatives. 

• An intermodal connection or facility allows passengers to transfer from one mode to another to 
complete a trip.  A connection can be as simple as a timed connection between a train and a bus 
or as elaborate as the BART connection to SFO where air, rail, and bus all converge to give 
multiple transportation options. 

• Frequency is measured as the number of departures available to travelers in the study area.  
High service frequency benefits travelers because it increases the number of possible connections 
to different modes and the number of options available for travel to a destination. 

Sustainable Capacity  
Sustainable capacity is a measure of the transportation capacity of an alternative to meet not only 
the projected demand but to provide a sustainable capacity over time without the need to develop 
additional infrastructure.  Sustainable capacity is quantitatively measured by the amount of additional 
transportation infrastructure required to accommodate potential future demand beyond the demand 
forecast for this system. 

For this analysis the design demand will be established based on the current ridership studies being 
conducted by the Metropolitan Transportation Commission.  To test the sustainable capacity of each 
alternative, a theoretical system capacity to accommodate potential additional demand will be 
identified.  For the purposes of this analysis, the HST system capacity is assumed to be 
approximately 31,500 passengers per hour, which represents a reasonable capacity for a 2-track HST 
system.5  The ability of any of the modes to accommodate the hypothetical demand will be evaluated 

                                                
5 The figure 31,500 represents 75% of 42,000 passengers per hour.  The 42,000 passengers per hour is based on a train 

separation of 3 minutes between trains and a train capacity of about 1,050 passengers per train for both directions on a double-
track system.  Trains could be designed with more seating and can accommodate standing passengers if needed and therefore 
could exceed 42,000 passengers per hour. 
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in terms of capacity on intercity transportation facilities (i.e., 31,500 passengers per hour on the 
intercity highway segments or airports) and will be used as a benchmark to compare the sustainable 
capacity of each alternative with expected future conditions.  A description follows of how the 
theoretical sustainable capacity will be developed for each mode. 

Highway Mode Characteristics:  The sustainable capacity of a highway facility depends largely on the 
availability of travel lanes and the speed that autos are able to travel.  This relationship is expressed 
as LOS, which is defined in Section 1, Traffic and Circulation (page 2).  While all modes are subject to 
capacity constraints that affect the vehicle’s speed, given the small capacity of most automobiles 
(five passengers), more vehicles are required to accommodate a large passenger demand.  To meet 
a higher travel demand, automobiles have two basic options for increasing capacity. 

• Vehicle size may be increased (buses):  the higher the capacity of the vehicle, the more 
passengers can be carried at a high rate of speed, and this assumes or requires a change in 
typical driver behavior. 

• Capacity of the roadway may be increased (highway expansion):  the addition of lanes allows 
more autos to travel safely with sufficient stopping distance. 

The capacity of an intercity highway lane is assumed to be 2,300 vehicles per hour with an average 
auto occupancy rate of 2.4 passengers per intercity vehicle trip and 1.2 passengers per long distance 
commute trip.  Air Mode Characteristics:  The sustainable capacity of an air travel system depends on 
both the airport and the aircraft.  The capacity of an airport includes both airside (e.g., terminals, 
gates, runways, taxiways, and airspace) and landside (e.g., curbsides, roadways, and parking spaces) 
systems and facilities.  Typical commercial aircraft can range between small jets such as regional jets 
and Boeing 737s with passenger capacities of 20 to 135, and large jets such as Boeing 777s and 747s 
with passenger capacities of 200 to 350.  This analysis will assume the Boeing 737 with a seating 
capacity of 135 will be the typical aircraft used for the intercity market within California. 

It is possible to increase the capacity of the air travel system either by increasing the capacity of 
individual aircraft or by using more small aircraft and by expanding airports.  However, for the air 
travel system to function properly, all systems must be in balance to avoid bottlenecks and 
unnecessary congestion.  For instance, while it is possible to use larger aircraft at all of the airports 
considered in this analysis, it is necessary that the airside and landside systems be sized to 
adequately accommodate the additional demand. 

Average runway and gate capacity will be used to estimate the sustainable capacity of airports.  
Determining peak-period runway capacity typically requires sophisticated computer simulation 
techniques and considers the number of runways and their physical relationship to each other for 
each airport (crossing runways have less capacity then parallel runways, and capacity is further 
reduced during inclement weather), and the aircraft types that operate during the peak period.  
Consistent with the approach used for the Authority’s and FRA’s Statewide Program EIR/EIS 
(November 2005), 525,000 passengers per gate per year and 30 gates per runway is proposed to be 
used to calculate the sustainable capacity of existing airports.   

High-Speed Train Mode Characteristics:  Sustainable capacity of an HST system is determined by the 
attributes listed below. 

• Capacity of rail line (e.g., single track or double track). 

• Capacity of the train (number of trainsets, or locomotives and coaches). 

• Capacity of stations and passenger facilities, and the lengths of platforms. 

D000594



California High-Speed Train Bay Area to Central Valley  
Tier I Program EIR/EIS 

Chapter Number and Title 

 

 

 
CALIFORNIA HIGH SPEED RAIL AUTHORITY 

 
 

U.S. Department 
of Transportation 
Federal Railroad 
Administration 

14

 

• Speed at which the train can travel. 

• Train control system. 

• Degree that shared-use track is used by other services, thereby reducing available capacity of the 
HST. 

The proposed HST system is a double-track system that allows trains to travel in each direction 
without having to stop to meet and pass each other.  The HST system also incorporates off-line 
stopping tracks at stations, allowing through trains to pass local trains.  The double-track system 
could sustain a theoretical line capacity of 31,500 passengers per hour without any additional 
guideway; however, the size and number of trains operating per hour would increase, and the 
support facilities (e.g., maintenance and storage yards and stations) may have to be sized 
accordingly.  The HST line capacity of 31,500 passengers per hour is based on the design 
characteristics of the proposed HST system and the following assumptions. 

• Trains will be separated by 3 minutes. 

• The capacity of a train is assumed to be about 1,050 passengers with a load factor of 75%. 

• Traffic will reach 40 trains per hour (both directions on a double track system). 

Train capacity can vary depending on the number of cars and how the seats are configured in those 
cars.  The trains can even accommodate standees if the demand exceeds seating capacity.  Station 
platforms need to be the same length as the total length of the train.  In this case the train and 
platforms are designed for a maximum length of more than 1,300 ft (400 m).  The train control 
system is one of the ultimate determinants for speed on the train system, and is assumed to be 
adequate for the additional capacity.  The train control system is responsible for safely spacing the 
trains so that there is adequate stopping distance between the trains.  While the train control system 
requirements will determine the ultimate safe traveling speed for the train, the design speed of the 
train also affects the capacity of the system as a whole.  All of these factors play a role in 
determining the sustainable capacity of the HST alternatives. 

Cost 
Passenger cost is a measure of the relative differences in travel costs between the No Project, and 
HST Alternatives.  Passenger cost for this analysis means the total cost of the trip, including the cost 
of traveling to the airport or station, the airplane or train fare, and other associated expenses.  Cost 
is one of the key factors that can influence passenger choice of modes. 

There is a range of existing intercity travel options, from relatively inexpensive intercity bus to 
premium air.  For example, the cost of traveling round-trip between Los Angeles and San Francisco 
(one of the busiest travel corridors in the world) can be as little as $25 for an intercity bus ticket to as 
much as $350 for a walk-up fare for airline travel.  The air travel market particularly features large 
variations in fares.  Sources of these variations include the following factors. 

• Time of travel:  Peak-period travel tends to be more expensive, and Saturday night stays 
tend to be less expensive. 

• Time of booking:  Early bookings tend to be less expensive, while last-minute bookings are 
more expensive. 

• Airport choice:  Travel between major destinations such as Los Angeles and San Francisco 
boasts a variety of options and fares, while travel to or from smaller airports with limited 
service such as Fresno and Bakersfield have greatly limited fare and travel choices. 
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Passenger cost is quantitatively measured by actual costs to the passenger associated with a typical 
door-to-door trip.  The representative city pairs presented in the travel time discussion earlier in the 
section are used as a basis to compare the relative differences in cost 

Automobile Mode Characteristics:  For highway travel, it is assumed that the entire door-to-door trip 
is made with a private automobile and that there are no ancillary access costs.  Automobile travel 
costs will be shown as the total costs per passenger and per auto.  The total costs of owning and 
operating a vehicle include depreciation, maintenance, repairs, taxes, insurance, etc. 

Air Mode Characteristics:  The passenger cost of air travel is primarily determined by the available 
fare.  Depending on the airport, airline, time of year, day of the week, and even certain hours of the 
day, the price of an air ticket can vary greatly.  A range of airfares are available that depend on time 
of purchase (e.g., 21-day advance purchase versus same-day fare), duration of visit (e.g., same-day 
or Saturday night stay), and departure time (e.g., peak versus off-peak).  Average total air costs are 
calculated as including access, egress, and airfare costs.  Air trips require at least one other mode to 
travel from a different location (e.g., home/office) to the airport, which may include public transit 
(bus or rail), taxi/shuttle, or private auto (may require parking or drop-off). 
 
High-Speed Train Mode Characteristics:  Similar to air travel, the primary cost associated with HST 
travel is the cost of the train ticket.  For this analysis, the fare schedule will be derived from the 
current ridership demand analysis being prepared by the MTC.  However, based on experience in Asia 
and Europe, HST fares may vary the way airfares do with the time of year, day of week and duration 
of stay.  New competition may also develop between the different modes that may affect HST fares.  
The HST could also offer premium and economy services with corresponding fares depending on the 
markets that develop. 

As with air travel, both an access and egress fee will be part of the HST average total costs.  HST 
travel requires at least one mode change to access the nearest HST station.   
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 3.  Air Quality 

A.  REGULATORY REQUIREMENTS 

Federal Regulations 
Air quality is regulated at the federal level under the Clean Air Act of 1970 (CAA) and the Final 
Conformity Rule (40 C.F.R. Parts 51 and 93).  The Clean Air Act Amendments of 1990 (Public Law 
[P.L.] 101-549, November 15, 1990) direct the U.S. EPA to implement strong environmental 
policies and regulations that will ensure cleaner air quality.  According to Title I, Section 101, 
Paragraph F of the Clean Air Act Amendments (42 U.S.C. § 7401 et seq.):  “No federal agency 
may approve, accept, or fund any transportation plan, program, or project unless such plan, 
program or project has been found to conform to any applicable state implementation plan (SIP) 
in effect under this act.”  Title 1, Section 101, Paragraph F of the amendments, amends Section 
176(c) of the CAA to define conformity as follows:  conformity to an implementation plan’s 
purpose of eliminating or reducing the severity and number of violations of the National Ambient 
Air Quality Standards (NAAQS) and achieving expeditious attainment of such standards; and that 
such activities will not cause any of the following occurrences. 

• Cause or contribute to any new violation of any NAAQS in any area. 

• Increase the frequency or severity of any existing violation of any NAAQS in any area. 

• Delay timely attainment of any NAAQS or any required interim emissions reductions or other 
milestones in any area. (42 U.S.C. § 7506[c][1].) 

State Regulations 
Air quality is regulated at the state level by the California Air Resources Board (CARB), the 
agency designated to prepare the SIP required by the federal CAA, under the California Clean Air 
Act of 1988 (Assembly Bill [AB] 2595) and other provisions of the California Health and Safety 
Code (Health and Safety Code § 39000 et seq.).  California’s Clean Air Act (CCAA) requires all 
districts designated as nonattainment for any pollutant to “adopt and enforce rules and 
regulations to achieve and maintain the state and federal ambient air quality standards in all 
areas affected by emission sources under their jurisdiction.” 

The responsibility for controlling air pollution in California is shared by 35 local or regional air 
pollution control and air quality management districts, CARB, and EPA.  The districts issue 
permits for industrial pollutant sources and adopt air quality management plans and rules.  CARB 
establishes the state ambient air quality standards, adopts and enforces emission standards for 
mobile sources, adopts standards and suggested control measures for toxic air contaminants, 
provides technical support to the districts, oversees district compliance, approves local air quality 
plans, and prepares and submits the SIP to EPA.  EPA establishes NAAQS, sets emission 
standards for certain mobile sources (airplanes and locomotives), oversees the state air 
programs, and reviews and approves the SIP.  CARB inventories sources of air pollution in 
California’s air basins and is required to update the inventory triennially, starting in 1998 (Health 
and Safety Code §§ 39607 and 30607.3).  CARB also identifies air basins that are affected by 
transported air pollution (Health and Safety Code § 39610; 17 C.C.R. Part 70500). 

National and State Ambient Air Quality Standards 
As required by the CAA Amendments of 1970 (P.L. 91-064, December 31, 1970) and the CAA 
Amendment of 1977 (P.L. 95-95, August 7, 1977), EPA has established NAAQS for the following 
air pollutants:  CO, O3, NO2, PM10, PM2.5, SOx, and Pb.  CARB has also established standards for 
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these pollutants.  Recent legislation requires CARB to develop and adopt regulations to reduce 
greenhouse gases (AB 1493, 2002).  The federal and state governments have both adopted 
health-based standards for pollutants.  For some pollutants, the national and state standards are 
very similar; for other pollutants, the state standards are more stringent.  The differences in the 
standards are generally due to the different health effect studies considered during the standard-
setting process and how these studies are interpreted. 

Table 4 lists the federal and state standards.  The federal primary standards are intended to 
protect the public health with an adequate margin of safety.  The federal secondary standards 
are intended to protect the nation’s welfare and account for air-pollutant impacts on soil, water, 
visibility, vegetation, and other aspects of the general welfare.  Areas that violate these standards 
are designated nonattainment areas.  Areas that once violated the standards but now meet the 
standards are classified as maintenance areas.  Classification of each area under the federal 
standards is done by EPA based on state recommendations and after an extensive review of 
monitored data.  Classification under the state standards is done by CARB. 
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Table 4 
State and National Ambient Air Quality Standards 

California Standards1 Federal Standards2 Pollutant Averaging 
Time 

Concentration
3

Method4 Primary3,5 Secondary3,

6
Method7 

1 hour 0.09 ppm 
(180 ug/m3)

- Same as primary 
standard

Ultraviolet 
photometry

O3 

8 hour 0.070 ppm 
(137 ug/m3)* 

 
Ultraviolet 
photometry 0.08 ppm (157 g/m3)8   

24 hour 50 ug/m3 150 ug/m3 PM10 

Annual 
arithmetic 
mean 

20 ug/m3 

Gravimetric or 
Beta Attenuation 

50 ug/m3 

Same as primary 
standard 

Inertial 
Separation and 
Gravimetric 
Analysis 

24 hour No Separate State 
Standard 

 
 

65 ug/m3 PM2.5 

Annual 
arithmetic 
mean 

12 ug/m3 Gravimetric or 
Beta Attenuation 

15 ug/m3 

Same as primary 
standard 

Inertial 
Separation and 
Gravimetric 
Analysis 

8 hour 9.0 ppm  
 (10 mg/m3) 

9 ppm (10 mg/m3) None Non-Dispersive 
Infrared 
Photometry 
(NDIR) 

1 hour 20 ppm  (23 mg/m3) 35 ppm (40 mg/m3)   

CO 

8 hour   
(Lake Tahoe) 

6 ppm (7 mg/m3) 

Non-dispersive 
infrared 
photometry 
(NDIR) 

- 
 

- - 

Annual 
arithmetic 
mean 

- 0.053 ppm (100 ug/m3) NO2 

1 hour 0.25 ppm (470 
ug/m3) 

Gas phase 
chemilum-
incescence 

- 

Same as primary 
standard 

Gas Phase 
Chemilum-
incescence 

30 days 
average 

1.5 ug/m3 - - Pb9 

Calendar 
quarter 

- 

Atomic 
Absorption 

1.5 ug/m3 Same as primary 
standard 

High Volume 
Sampler and 
Atomic 
Absorption 

Annual 
arithmetic 
mean 

- 0.030 ppm (80 ug/m3) - 

24 hour 0.04 ppm 
(105 ug/m3) 

0.14 ppm (365 ug/m3) - 

3 hour N/A - 0.5 ppm (1300 
ug/m3) 

SO2 

1 hour 0.25 ppm (655 
ug/m3) 

Ultraviolet 
Fluorescence 

- - 

Spectro-
photometry 
(Pararosoani-
line method) 

Visibility 
reducing 
particles 

8 hour  
(10 a.m. to 
6 p.m., 
Pacific 
Standard 
Time) 

Extinction coefficient of 0.23 per km-
visibility of 10 mi (16 km) or more (0.07–
30 mi [.011–48 km] or more for Lake 
Tahoe) due to particles when the relative 
humidity is less than 70 percent.  
Method: Beta Attenuation and 
Transmittance through Filter Tape. 

Sulfates 24 hour 25 ug/m3 Ion 
Chromatography 

Hydrogen 
sulfide 

1 hour 0.03 ppm (42 
ug/m3) 

Ultraviolet 
Fluorescence 

Vinyl 
Chloride9 

24 hour 0.01 ppm (26 
ug/m3) 

Gas 
Chromatography 

No 

federal 

standards 
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TABLE 4 (Cont’d) 
STATE AND FEDERAL AMBIENT AIR QUALITY STANDARDS 

 
∗ This Concentration was approved by the Air Resources Board on April 28, 2005 and is expected to become 

effective in early 2006. 

1. California standards for O3, CO (except Lake Tahoe), SO2 (1 and 24 hour), NO2, suspended particulate matter-
PM10, PM2.5, and visibility reducing particles, are values that are not to be exceeded.  All others are not to be 
equaled or exceeded.  California ambient air quality standards are listed in the Table of Standards in 
Section 70200 of Title 17 of the California Code of Regulations.   

2. National standards (other than O3, particulate matter, and those based on annual averages or annual arithmetic 
mean) are not to be exceeded more than once a year.  The ozone standard is attained when the fourth highest 
8-hour concentration in a year, averaged over 3 years, is equal to or less than the standard.  For PM10, the 
24-hour standard is attained when the expected number of days per calendar year with a 24-hour average 
concentration above 150 ug/m3 is equal to or less than one.  For PM2.5, the 24-hour standard is attained when 
98 percent of the daily concentrations, averaged over three years, are equal to or less than the standards.  
Contact EPA for further clarification and current federal policies. 

3. Concentration expressed first in units in which it was promulgated.  Equivalent units given in parentheses are 
based upon a reference temperature of 25o C (77 o F) and a reference pressure of 760 mm (30 in) of mercury.  
Most measurements of air quality are to be corrected to a reference temperature of 25o C (77 o F) and reference 
pressure measurements of air quality are to be corrected to a reference temperature of 25o C (77 o F) and a 
reference pressure of 760 mm (30 in) of mercury (1,013.2 milibar [1 atmosphere]); ppm in this table refers 
to ppm volume, or micromoles of pollutant per mole of gas.   

4. Any equivalent procedure that can be shown to the satisfaction of CARB to give equivalent results at or near the 
level of the air quality standard may be used. 

5. National Primary Standards:  The levels of air quality necessary, with an adequate margin of safety to protect the 
public health. 

6. National Secondary Standards:  The levels of air quality necessary to protect the public welfare from any known 
or anticipated adverse effects of a pollutant. 

7. Reference method as described by EPA.  An “equivalent method” of measurement may be used but must have a 
“consistent relationship to the reference method” and must be approved by EPA. 

8. U.S. EPA promulgated new federal 8-hour O3 and PM2.5 standards on July 18, 1997.  Contact U.S. EPA for further 
clarification and current federal policies. 

9. The ARB has identified lead and vinyl chloride as ‘toxic air contaminants’ with no threshold level of exposure for 
adverse health effects determined.  These actions allow for the implementation of control measures at levels 
below the ambient concentrations specified for these pollutants. 

Source: California Air Resources Board (2/15/06) 

 

B.  METHOD OF EVALUATION OF IMPACTS 

Pollutants 
Pollutants that can be traced principally to transportation sources and are thus relevant to the 
evaluation of the project alternatives include CO, O3 precursors (NOx and ROG), PM10, PM2.5 and 

CO2.  Since high CO levels are mostly the result of congested traffic conditions combined with 
adverse meteorological conditions, high CO concentrations are generally occur within 300 ft (91 
m) to 600 ft (183 m) of heavily traveled roadways.  Concentrations of CO on a regional and 
localized or microscale basis can consequently be predicted appropriately.  As discussed above in 
the affected environment section, TOG and NOx emissions from mobile sources are of concern 
primarily because of their role as precursors in the formation of O3 and particulate matter.  O3 is 
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formed through a series of reactions that occur in the atmosphere in the presence of sunlight 
over a period of hours.  Since the reactions are slow and occur as the pollutants are diffusing 
downwind, elevated O3 levels are often found many miles from sources of the precursor 
pollutants.  The impacts of TOG and NOx emissions are therefore generally examined on a 
regional level.  CO2 emission burdens, because of their global impact, are currently expressed 
only on the statewide level by CARB and EPA.  In this analysis, therefore, CO2 impacts are 
discussed on the statewide level.  It is appropriate to predict concentrations of PM10 and PM2.5 
on a regional and localized basis.  EPA is currently developing a standardized methodology to 
evaluate PM10 on a local level.  

The California Air Resources Board has also classified diesel particulate matter (DPM) as an air 
toxic of concern for mobile source projects.  The projects impact on DPM, as well as other air 
toxics, will be qualitatively discussed. 

Pollutant Burdens 
The air quality analysis for this Program EIR/EIS focuses on the potential statewide, regional, and 
localized impacts on air quality.  The regional pollutant burdens will be estimated based on 
changes that would occur, including the following, under each of the alternatives. 

• Highway vehicle miles traveled (VMT). 

• Number of plane operations. 

• Number of HST train movements. 

• Power requirements for the proposed HST system. 

Localized air quality impacts will be estimated near proposed station locations and airports 
potentially affected by the HST Alternatives.  The potential impacts of these alternatives will be 
compared to existing conditions and the No Project Alternative. 

A comparison of the current year conditions to the 2030 No Project conditions illustrates the 
expected trends in air quality.  The potential impacts from proposed alternatives will be added to 
the 2030 conditions.  Changes in VMT for on-road mobile sources (vehicles) and for off-road 
mobile sources (number of plane operations and train movements) will be estimated for each of 
the alternatives.  Changes in emissions of stationary sources (electrical power generators) will 
also be assessed. 

Highway VMT:  On-road pollutant burdens will be calculated as a ratio of baseline VMT to 
estimated VMT changes under each alternative.  Although vehicular speeds affect emission rates, 
the potential basin-wide speed changes are considered too small to affect overall emission 
estimates; thus changes in future on-road mobile source emission burdens for the project will be 
based solely on VMT changes and will not consider speed. 

Number of Plane Operations:  The Federal Aviation Administration’s (FAA’s) Emission and 
Dispersion Modeling System (EDMS) is used to estimate airplane emissions.  The EDMS model 
estimates the emissions generated from a specified number of landing and take-off (LTO) cycles.  
Along with the emissions from the planes themselves, emissions generated from associated 
ground maintenance requirements are also included.  Average plane emissions are calculated 
based on a typical 737 aircraft.  The pollutant burdens generated by the LTOs under each 
alternative will be added to CARB’s off-road mobile sources (planes) emission budgets for each 
air basin to determine the potential impacts of the alternatives. 
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Number of Train Movements:  For this analysis the design demand will be established based on 
the current ridership studies being conducted by the Metropolitan Transportation Commission.  
The figures on the higher end are based on a sensitivity analysis, which assumes the increased 
costs and congestion associated with air and automobile travel would result in greater potential 
ridership for the intercity HST system.  The sensitivity analysis started with the investment-grade 
quality ridership forecasts and applied variations in mode characteristics that tend to increase 
HST ridership and revenue to determine how sensitive HST ridership is to travel times, fares, etc.  
This sensitivity analysis produced a higher ridership forecast, which is used in this Program 
EIR/EIS to define a maximum impact potential of the HST Alternatives. 

For this report and the overall Program EIR/EIS process, the higher demand forecast based on 
the sensitivity analysis, offers a more reasonable scenario to represent total capacity, while 
serving as a representative worst-case scenario for defining the physical and operational aspects 
of the alternatives in 2030.  This higher forecast is generally used as a basis for defining the HST 
Alternatives and is referred to in this report as the representative demand.  In some specific 
analyses such as this air quality analysis, the high-end forecasts result in a benefit because of 
additional VMT being removed from the road and a decrease in LTO cycles for planes.  In those 
cases, additional analysis is included in this Program EIS/EIR also to address the impacts 
associated with the low-end (investment-grade quality) forecasts. 

To determine the number of plane trips potentially replaced from the No Project scenario daily by 
the HST Alternative, the following calculations will be performed using sensitivity ridership 
variation projections as defined above.  The number of annual air trips that could be removed by 
the proposed HST system will be divided by an average number of passengers per flight 
(101.25)6.  The resulting number of flights per year will then be divided by the number of days 
per year to reach the number of flights per day that could potentially be removed by the 
proposed HST system.  

Additional train emissions from potentially increased feeder service to the proposed HST service 
will also be assessed based on predicted ridership forecasts. 

Power Requirements:  In addition to the on-road and off-road emission burdens, emissions 
resulting from the power generated to run the HST system will be estimated and included in the 
emission burden of the HST Alternative.  Emission estimates are based on British thermal unit 
(BTU) requirements calculated in the energy analysis for the project (see Section 5).  BTU 
emission factors are based on information from Conserving Energy and Preserving the 
Environment:  The Role of Public Transportation (Shapiro et al. 2002), and the Transportation 
Energy Data Book (U.S. Department of Energy 2002). 

Pollutant burdens generated by on-road (vehicles), off-road (planes, trains), and stationary 
(electric power generation) sources will be combined and compared to the No Project Alternative 
and to each other, i.e. among the HST Alternatives.  Because of the nature of electrical power 
generation and the use of a grid system to distribute electrical power, it is not yet clear which 
facilities would be supplying power to the proposed HST system.  Emission changes from power 
generation can therefore be predicted on a statewide level only. 

                                                
6 1 flight = 101.25 passengers (135 seats X 75% load factor) 
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C. RATING SCHEME 

The relevance of the potential emission changes will be assessed from a total pollutant burden 
and percentage change compared to the No Project Alternative in the affected air basins and 
statewide.  Depending on each air basin’s attainment status, the predicted differences will be 
ranked as a high (+ or -), medium (+ or -), or low (+ or -) impact.  The ranking of high, 
medium, or low is based on the potential magnitude of the emission changes compared to U.S. 
EPA’s General Conformity threshold levels for nonattainment and maintenance areas and the No 
Project emission inventory (for on-road sources, planes, and trains) for each air basin.   

This assessment is based on the total pollutant burden of an area under the No Project 
Alternative and the change in emissions estimated under a proposed alternative.  Both positive 
and negative impacts will be considered.  A positive (+) impact indicates a potential benefit (i.e., 
a decrease in emissions) to an air basin for a specific pollutant; a negative (-) impact indicates a 
potential detriment (i.e., an increase in emissions) to an air basin.  

The following factors will be used to rate the potential affects of each proposed project 
alternative: 

• The threshold values provided in EPA’s Conformity Rule (see Table 5) that determine when a 
detailed conformity analysis is required for a proposed federal project located in a 
nonattainment or maintenance area; 

• The conformity rule’s definition (40 C.F.R. P 55.852) of a regionally significant project, which 
is one that would increase emissions of an applicable pollutant in a nonattainment or 
maintenance area by 10 percent or more; and 

• CARB’s emission inventories, which are the estimated amounts of pollutants emitted into the 
atmosphere in 2020 in each air basin from major stationary, area-wide, and natural source 
categories. 

For the purpose of this analysis, a project alternative is considered to cause a low impact for a 
pollutant when it is estimated to increase or decrease the emissions of that pollutant in an air 
basin by an amount less than the appropriate conformity threshold value.  A project alternative is 
considered to cause a medium impact when it is estimated to increase or decrease emissions by 
an amount greater than the conformity threshold value but less than 10 percent of the total 
emissions generated in the basin.  A project alternative is considered to cause a high impact 
when it is estimated to increase or decrease emissions by an amount greater than 10 percent of 
the total emissions generated in the basin. 

Changes in the amounts of carbon dioxide (which is a major component of greenhouse gases) as 
a result of the project alternatives will be estimated on a statewide basis.  These results are 
provided to indicate how changes in CO2 emissions, as a result of the HSR alternatives, might 
affect global warming.  These estimates will be based on the estimated changes in fuel use and 
electrical energy production associated with each alternative. 
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Table 5 
General Conformity’s Significant Impact Thresholds  

Pollutant Area’s Attainment Status 
Impact Thresholds (Tons 

(Metric Tons)/Year) 

O3 (VOCs or NOx) Nonattainment—serious 50 (45) 

 Nonattainment—severe 25 (23) 

 Nonattainment—extreme 20 (18) 

 Nonattainment—outside an ozone transport region 100 (91) 

 Nonattainment—moderate/marginal inside an ozone 
transport region 

50/100 (45/91) 
(VOC/NOx) 

 NOx maintenance 100 (91) 

 VOC maintenance—outside ozone transport region 100 (91) 

 VOC maintenance—inside ozone transport region 50 (45) 

CO Nonattainment—all 100 (91) 

 Maintenance  100 (91) 

PM10 Nonattainment—moderate 100 (91) 

 Nonattainment—serious 70 (64) 

 Maintenance 100 (91) 
VOC = volatile organic compound. 

 
Source:  Code of Federal Regulations, Title 40, Part 51, Subpart W. 
Note: Impact Thresholds have not yet been established for PM2.5.  EPA guidance regarding PM2.5 is expected in March of 
2006.  This guidance will be reviewed to determine if an impact threshold has been established. 

 

D. LOCALIZED AIR QUALITY IMPACTS 

To quantify a project’s impact on local pollutant levels, a screening analysis will be conducted based 
on overall traffic volumes and projected changes in volume-to-capacity (V/C) ratios and level of 
service estimates.  Per state and national guidelines (California Department of Transportation 1997), 
baseline intersection level of service estimates of D or below that would degrade because of a project 
have the potential to affect local air quality.  Similarly, volume increases of greater than 5% could 
potentially impact local air quality levels.  The traffic analyses determined which roadways would 
experience an impact (positive or negative) under the project alternatives. 

For this level of analysis, however, detailed intersection information has not been generated.  Rather, 
traffic screenlines have been developed.  Screenlines describe defined segments of a roadway that 
will be selected to reasonably represent the routes affected by the proposed alternatives, as 
discussed in detail in Section 1, Traffic and Circulation.  The estimated traffic volume generated or 
reduced by the HST Alternatives will be added to No Project traffic volumes and expressed as overall 
screenline volumes (typical values based on averages over time), level of service, and V/C ratios.  
These factors will be compared to No Project values, and locations with potentially high impacts will 
be identified.  The screenlines do not include an analysis of intersections and are therefore not 
detailed enough to be used for an air quality intersection screening analysis.  However, the screenline 
numbers provide a general idea of the project’s impact on the roadway network.   
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4.  Noise and Vibration 

A.  REGULATORY REQUIREMENTS 

Noise and vibration are among the environmental issues to be evaluated for a proposed HST project 
under NEPA and CEQA.  The FRA has a regulation governing compliance with the Noise Emission 
Regulation adopted by the U.S. Environmental Protection Agency (EPA) for noise emissions from 
interstate railroads.  The FRA’s Railroad Noise Emission Compliance Regulation (49 C.F.R. Part 210) 
prescribes minimum compliance regulations for enforcement of the railroad noise emission standards 
adopted by the EPA (40 C.F.R. Part 201).  The FRA has also established criteria for assessment of 
noise and vibration impacts for high-speed ground transportation projects (U.S. Department of 
Transportation, Federal Railroad Administration, 2005).   

Assessment of the components comprising the No Project Alternative is based on relevant criteria 
adopted by the U.S. Department of Transportation Federal Highway Administration (FHWA), Federal 
Aviation Administration (FAA), and Federal Transit Administration (FTA), each of which has 
established criteria for assessing noise impacts.  As described below, each agency’s criteria will be 
used to define a screening distance for assessing the potential for noise impact from relevant 
sources.  The FRA and FTA have also established vibration impact criteria related to rail 
transportation.  The other transportation agencies have not established vibration criteria for the 
transportation modes under their jurisdiction, airports and highways.  

At the state level, the California Noise Control Act was enacted in 1973 (Health and Safety Code 
§ 46010 et seq.) and provides for the Office of Noise Control in the Department of Health Services to 
1) provide assistance to local communities developing local noise control programs, and 2) work with 
the Office of Planning and Research to provide guidance for the preparation of the required noise 
elements in city and county general plans, pursuant to Government Code § 65302(f).  In preparing 
the noise element, a city or county must identify local noise sources and analyze and quantify to the 
extent practicable current and projected noise levels for various sources, including highways and 
freeways, passenger and freight railroad operations, ground rapid transit systems, commercial, 
general, and military aviation and airport operations, and other ground stationary noise sources.  
Noise level contours must be mapped for these sources, using both community noise equivalent level 
(CNEL) and day-night average level (Ldn) and are to be used as a guide in land use decisions to 
minimize the exposure of community residents to excessive noise.  Airports are subject to the noise 
requirements set by the FAA and noise standards under C.C.R. Title 21, § 5000. 

B.  METHOD OF EVALUATION OF IMPACTS 

Two basic evaluation techniques will be used for this analysis:  a screening analysis for each travel 
mode (highway, air, and HST) and more specific analysis of typologies derived from representative 
locations for the proposed HST Alternative.  The screening analysis for each travel mode provides a 
basis for a comparison of relative differences in potential noise impacts between the No Project, and 
HST Alternatives.  Representative typologies will be used to verify screening level assumptions and to 
provide a basis for comparison of HST options, including consideration of the potential effectiveness 
of mitigation and the potential impacts or benefits associated with grade separation of existing rail 
lines. 

Screening Procedure 
Transportation noise impacts are assessed according to the number of people and noise-sensitive 
land uses potentially impacted by new noise sources from a project.  However, for a statewide 
project such as the proposed HST Alternative (especially before many project-level details have 
been defined) it is not possible to develop a specific measure of the potential noise impacts 
because information necessary for performing a detailed noise analysis is not available.  
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Consequently, a screening method will be used to develop a general estimate of the relative 
potential for impact among alternatives.  Screening distances will be applied from the center of 
potential alignments to estimate all potentially impacted land uses in noise-sensitive 
environmental settings.  Appendix A defines the screening distances to be applied in this analysis.  
The number of people and noise-sensitive land uses will be tabulated within the defined 
screening distance.  Appendix B describes the rating methods used to determine these numbers.  
The method is conservative in that it overestimates the potential for impact.  The method 
identifies all potentially impacted developed lands by type of use within the study area, but 
subsequent project-level analysis using better-defined system parameters and affected 
populations is likely to indicate lower levels of potential impact.  Because potential noise impacts 
decrease dramatically if a structure blocks the path to the receptor, this is a conservative 
approach. 

Noise screening analyses will be performed for the No Project and HST Alternatives.  Screening 
distances have been selected for the HST, railroads, highways, and airports based on criteria 
established by the agencies that regulate these modes.  

• FRA and FTA for HST and conventional rail (see Appendix C). 

• FHWA for highways. 

• FAA for aircraft and airports. 

The analyses will be accomplished using available GIS data for land use and alignment geometry 
for each alternative.  The number of people potentially affected and the area of noise-sensitive 
land uses within the screening distance will be determined using GIS and census data. 

The potential impacts will be subsequently combined to develop an impact rating for each HST 
and highway sub-segment assessed for the No Project and HST Alternatives.  The impact rating 
for each segment is described as low, medium, or high, as an indication of the potential for noise 
impact. 

Application of Screening Method to Highway and Air Modes 
Highway noise impact measures used by FHWA are slightly different from the other 
transportation modes.  Highway noise impact is based on the traffic equivalent noise level (Leq) 
during 1 hour of the day, the hour with the greatest impact on a regular basis.  For comparison 
with the proposed HST Alternative, the potential impacts associated with peak hourly Leq are 
methodologically equivalent with impacts based on the FRA and FAA modal-specific criteria based 
on Ldn and CNEL.  This is because, despite the different ways of measuring noise impacts, the 
FHWA, FRA, FTA, and FAA criteria are based on similar patterns of negative reaction exhibited by 
people exposed to gradations of noise from the different transportation modes.  Screening 
distances for highways will be calculated for various roadway types by number of lanes, using the 
FHWA traffic noise model to determine the distance at which the noise contour of 65 A-weighted 
decibels (dBA) Leq is reached.  Highway noise screening distances are described in Appendix A. 

The screening distances will be applied to all of the highway segments that would be improved 
(additional lanes) under the highway component of the No Project Alternative.  In general, the 
highway-related noise is a function of the volume and speed of traffic (given a representative mix 
of autos, trucks, and buses) and the road surface.  The additional capacity (lanes) added as part 
of the No Project Alternative would increase both the volume and speed of traffic on the 
improved highway segments. 
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Aviation noise is assessed using the CNEL figure used in California, and noise impact would be 
considered to occur where CNEL exceeds 65 dBA, which is the equivalent to the 65-dBA Ldn 
contour used by the FAA for impact purposes.  Noise contours around airports are routinely 
developed to identify the area and number of people exposed to noise levels in excess of the 65-
dBA Ldn impact threshold. 

Vibration is assumed not to be an issue with highways or aviation primarily because there are no 
FHWA or FAA regulations that mandate its consideration. 

Application of Screening Method to Conventional Rail and High-Speed Train Modes 
Railroad noise and vibration criteria developed by FTA are consistent with criteria adopted by the 
FRA for high-speed trains.  They will be used to assess conventional rail operations in the No 
Project and HST Alternatives. 

Criteria for HST noise impact assessment are based on activity interference and annoyance 
ratings developed by EPA.  These criteria, described and presented in graphical form in 
Appendix C, provide the basis for the rail noise analysis procedures used in the screening and the 
representative typologies (Federal Railroad Administration 2005). 

The screening procedure used by the FTA and FRA take into account the noise impact criteria, 
the type of corridor, and the ambient noise conditions in typical communities.  Distances within 
which potential impacts may occur are defined based on operations of a typical HST system.  
These distances were developed from detailed noise models based on empirical measurements of 
noise emissions of existing steel-wheel/steel-rail trains, expected maximum operation levels and 
speeds, and residential land use.  The width of the potential impact along the length of the HST 
alignment is the area in which there is potential for noise impact.  The FRA screening procedure 
was developed for HST speeds from 125 mph to 210 mph (201 kph to 338 kph).  For speeds less 
than 125 mph (201 kph) and for areas near stations, the FTA screening method was used in 
concert with the FRA method.  The FRA and FTA screening distances for noise are included in 
Appendix A. 

The screening distances are different for the different types of developed areas along a potential 
alignment according to their estimated existing ambient noise.  “Urban” and “noisy suburban” 
areas are grouped together.  These areas are assumed to have ambient noise levels greater than 
60 dBA Ldn.  Similarly, “quiet suburban” and “rural” or “natural open-space” areas are grouped as 
areas where ambient noise levels are less than 55 dBA Ldn.  For developed land with Ldn between 
55 and 60 dBA, the classification is dependant on other factors such as proximity of major 
transportation facilities and density of population.  The screening procedure will be applied to 
first allow for the comparison of impacts between alternatives and to identify areas of potential 
impacts for further consideration in project-level analysis.  The screening procedure estimates the 
affected receptors to ensure that all potential impacts are included at the program level. 

While the screening procedure is based on the type of equipment (technology and power type), 
operational characteristics of the new services (speeds and frequencies), the type of support 
structure (aerial or at grade), and the general ambient noise level, it does not address the horn 
and bell noise associated with existing passenger and freight trains because these are regarded 
as part of the existing environment and are assumed to be held constant for all three 
alternatives.  To develop a relative comparison of the HST Alternatives, the results of the 
screening analysis will be adjusted to account for noise reductions from the elimination of grade 
crossings on existing rail lines, where the HST alignment options would share the rail corridor.  
The degree of adjustment is based on the representative typologies for similar circumstances and 
is defined in the following section. 
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Vibration impact screening will be performed for the HST Alternative only.  The highway and 
aviation modes are assumed to cause less-than-significant ground-borne vibration, and neither 
FHWA nor FAA have adopted vibration impact assessment criteria.  The vibration screening 
procedure is used to compare potential impacts among regional HST alignment design options 
and to provide an estimate of the length of alignments where consideration of vibration 
attenuation features may be appropriate. 

Representative Typologies for High-Speed Trains 
To better understand the potential impacts of the HST Alternative, several noise impact 
assessment studies will be prepared for representative situations of noise- and vibration-sensitive 
land uses.  The more detailed General Assessment Method of FTA’s and FRA’s guidance manuals 
will be used to provide noise impact estimations.  The FRA and FTA noise impact criteria of 
severe impact, impact and no impact will be applied to the results.  These typological studies will 
be used to verify the general results from the screening procedure.  Representative situations will 
be chosen to provide a range of potential impact types and levels.  This approach provides a 
means of considering at the program level the potential impacts on communities along any 
potential proposed HST alignment.    Representative studies will also be completed that assess 
the range of the potential vibration impact levels that are likely to be encountered in project-level 
analyses.   

Developed land use categories consist of individual medium- and low-density residential zones, 
schools, hospitals, parks, and other unique institutional receptors such as museums, libraries, etc.  
Residential land uses will be chosen for the typologies for new and shared corridors that varied in 
local zoning densities, ambient noise conditions, set back distances from the alternative corridors, 
and HST operational speeds.  Institutional uses as mentioned above and parks will be individually 
identified for each focused study.   

Analysis of Potential Effects on Quiet and Pristine Areas, and Wildlife 
Additionally, quiet and pristine areas (open space, recreational areas, sensitive habitats) will be 
identified that may be potentially effected by noise at lower levels and/or longer distances away 
from the proposed alignment options.  These areas will be evaluated to determine potential 
impacts and the potential impacts will be described.  Metrics such as percent time audible, startle 
effect, and change in noise exposure will be considered for this analysis.  In addition, further 
information regarding noise impacts on wildlife will be provided.  This information will be 
gathered from existing literature on the topic and will be related to the biological profile of the 
areas potentially impacted. 
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5.  Energy 

Regulatory Requirements and Methods of Evaluation—Energy 

A. REGULATORY REQUIREMENTS 

Federal Regulations 
Federal Energy Regulatory Commission:  The Federal Energy Regulatory Commission (FERC) is 
an independent agency that regulates the interstate transmission of natural gas, oil, and 
electricity.  FERC also regulates natural gas and hydropower projects.  As part of that 
responsibility, FERC regulates the transmission and sale of natural gas for resale in interstate 
commerce, the transmission of oil by pipeline in interstate commerce, and the transmission and 
wholesale sales of electricity in interstate commerce.  FERC also licenses and inspects private, 
municipal, and state hydroelectric projects; approves the siting of and abandonment of interstate 
natural gas facilities, including pipelines, storage, and liquefied natural gas; oversees 
environmental matters related to natural gas and hydroelectricity projects and major electricity 
policy initiatives; and administers accounting and financial reporting regulations and conduct of 
regulated companies. 

Corporate Average Fuel Economy Standards:  Corporate Average Fuel Economy (CAFE) standards 
are federal regulations that are set to reduce energy consumed by on-road motor vehicles.  The 
standards specify minimum fuel consumption efficiency standards for new automobiles sold in 
the United States.  The current standard for passenger cars is 27.5 miles per gallon (mpg) 
(11.69 kilometers per liter [kpl]).  The 1998 standard for light trucks was 20.7 mpg (8.8 kpl). On 
March 31, 2003, the National Highway Traffic Safety Administration, part of the U.S. Department 
of Transportation (DOT), issued new light truck standards for model-year 2005 of 21.0 mpg (8.93 
kpl), 21.6 mpg (9.18 kpl) for model-year 2006, and 22.2 mpg (9.44 kpl) for model-year 2007 
(http://www.nhtsa.dot.gov/cars/rules/cafe/overview.htm, accessed February 21, 2006). 

Safe, Accountable, Flexible, Efficient Transportation Equity Act: A Legacy for Users:  On August 
10, 2005, the President signed into law the Safe, Accountable, Flexible, Efficient Transportation 
Equity Act: A Legacy for Users (SAFETEA-LU).  SAFETEA-LU represents the largest surface 
transportation investment in history. The two bills that preceded this—the Intermodal Surface 
Transportation Efficiency Act of 1991 (ISTEA) and the Transportation Equity Act for the 21st 
Century (TEA-21)—shaped the highway program to meet the country’s changing transportation 
needs. SAFETEA-LU builds on these, supplying the funds and refining the programmatic 
framework for investments needed to maintain and grow the transportation infrastructure.  

SAFETEA-LU addresses challenges such as improving safety, reducing traffic congestion, 
improving efficiency in freight movement, increasing intermodal connectivity, and protecting the 
environment. SAFETEA-LU promotes more efficient and effective transportation programs by 
focusing on transportation issues of national significance, while giving State and local 
transportation decision makers more flexibility for solving transportation problems in their 
communities (http://www.fhwa.dot.gov/safetealu/summary.htm, accessed on February 21, 
2006).  

Section 403(b) of the Power Plant and Industrial Fuel Use Act of 1978 (P.L. 95-620):  This section 
of the Power Plant and Industrial Fuel Use Act encourages conservation of petroleum and natural 
gas by recipients of federal financial assistance. 
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Executive Order 12185, Conservation of Petroleum and Natural Gas (December 17, 1979, 44 F.R. 
§ 75093):  This executive order encourages additional conservation of petroleum and natural gas 
by recipients of federal financial assistance. 

State Regulations 
Public Resources Code Section 21100(b)(3) provides that an EIR shall include a statement setting 
forth the mitigation measures proposed to minimize the significant effects on the environment, 
including measures to reduce the wasteful, inefficient, and unnecessary consumption of energy.  
Appendix F to the California Environmental Quality Act (CEQA) Guidelines addresses energy 
conservation goals, notes that potentially significant energy implications of a project should be 
considered in an EIR, and contains general examples of mitigation measures for a project's 
potentially significant energy impacts. 

CEQA Guidelines Section 15126.2 discusses requirements for an EIR to address potentially 
significant effects, and although it does not include energy specifically, it mentions use of 
nonrenewable resources.  CEQA Guidelines Section 15126.4(a)(1)(C) requires an EIR to discuss 
energy conservation measures, if relevant. 

California Code of Regulations, Title 24, Part 6, Energy Efficiency Standards:  Title 24, Part 6 of 
the California Code of Regulations, Energy Efficiency Standards, promotes efficient energy use in 
new buildings constructed in California.  The standards regulate energy consumed for heating, 
cooling, ventilation, water heating, and lighting.  The standards are enforced through the local 
building permit process.  These standards may apply to any buildings (e.g., stations) constructed 
as part of or in association with the No Project and HST Alternatives. 

B. METHOD OF EVALUATION OF IMPACTS 

This evaluation of energy supply and demand compares potential energy use for intercity travel of 
the proposed alternatives.  This section explains the methodology used to evaluate the potential 
energy impacts and benefits attributable to operation (direct energy) and construction (indirect 
energy) of the alternatives under study.  This section also explains the criteria used to determine 
whether a potential impact on energy consumption would be significant.  The evaluation is based on 
available data and forecasts. 

Direct Energy 
Analyses will be performed as described below to determine the operational impact of the 
alternatives on overall regional transportation-related energy supply7 and regional electricity 
supply during peak demand. 

Overall Statewide Transportation-Related Energy Supply:  Overall direct energy consumption by 
the alternatives involves potential energy use by the operation of vehicles (automobiles, 
airplanes, and HSTs) and related infrastructure in the region.  The potential direct impacts on 
overall transportation-related energy supply will be evaluated both quantitatively and 
qualitatively. 

The quantitative analysis focused on the direct relationship between projected vehicle miles 
traveled (VMT) (vehicle kilometers traveled [VKT]) and energy consumption to estimate the 
potential change in total energy consumption between the No Project and HST Alternatives.  Only 
intercity trips that would be served by the HST system, including long-distance commute trips, 
are considered when modeling VMT (VKT).  Local commute and other regional and intercity trips 

                                                
7 Overall energy refers to the combination of energy derived from petroleum fuels and electrical energy. 
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will not be considered.  The quantitative assessment of direct energy impacts considered the 
following. 

• VMT (VKT) for automobiles and HST within the study area, as described below (consistent 
with the analysis conducted for Air Quality). 

• Variation of fuel consumption rates by vehicle type. 

For this analysis the design demand will be established based on the current ridership studies 
being conducted by the Metropolitan Transportation Commission.  Automobile VMT (VKT) 
modeling for the proposed HST Alternatives will be developed as part of this Program EIS/EIR 
and used to develop VMT (VKT) values for existing conditions and the No Project Alternative. 

The VMT (VKT) fuel consumption method used herein is outlined in the Technical Guidance, 
Section 5309 New Starts Criteria (Federal Transit Authority, Office of Planning 1999).  Energy 
consumption factors for the first two modes identified in Table 6 were developed by Oak Ridge 
Laboratory and published in the 2004 Transportation Energy Book (Edition 24) (Oak Ridge 
Laboratory 2004).  These results are based on national averages for road, traffic, and weather 
conditions, and are intended for general comparisons.  The energy consumption factor for the 
HST mode is based on energy used by similarly designed trains, such as the Trains à Grande 
Vitesse in France and the Intercity Express in Germany (DE Consult 2003).  This report assumes 
a 16-car trainset (engines and cars) with a 1,200-passenger carrying capacity. 

Table 6 
Direct Energy Consumption Factors 

Mode Factor 

Passenger vehicles (auto, van, light truck)a 5,669 Btus/VMT 

Airplanesa 334,086 Btus/VMT 

High-speed trainsb 924,384 Btus/VMT 
Btus = British thermal units 
 
Sources: 
a Oak Ridge Laboratory 2004; based on nationally averaged conditions and fleet composition. 
b DE Consult 2003, based on a 16-vehicle trainset. 

 

Overall direct energy, measured in British thermal units (Btus), was converted to equivalent 
barrels of crude oil to represent potential energy impact and/or savings.  (Btus are the standard 
units used by industry and government literature for such comparisons.  Metric units for energy 
[i.e., Joules] are not used in this report.)  Annual direct-energy consumption values for intercity 
travel will be calculated for existing conditions and the No Project and HST Alternatives, and 
compared.  The potential change in commuter-derived direct energy consumption from the future 
No Project condition (in Btus) will be calculated for the HST Alternatives. 

The qualitative analysis of overall direct energy consumption considers the estimated or assumed 
levels of service for each of the alternatives and the effect that each would have on congestion 
and travel speeds, which would have a substantial impact on fuel efficiency and, therefore, 
energy use. 

In addition to the overall direct energy analysis, average energy consumption per passenger mile 
will be calculated for each of the HST Alternatives. 
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Statewide Electricity Supply During Period of Peak Demand:  For the HST Alternatives, peak-
period electricity demand will be determined using an energy consumption factor for HSTs 
obtained from DE Consult Peer Review Report (DE Consult 2000) and the operation plan to be 
developed as part of this Program EIR/EIS process.  The demand will be calculated in terms of 
megawatts and compared to current estimates of peak demand and supply capacity within grid 
controlled by the California Independent State Operator (Cal-ISO).  Peak demand for electricity 
for the future No Project Alternative will be discussed qualitatively, as it is not possible to 
measure at the program level.  This approach is reasonable because the possible increase in 
transportation-related electricity use associated with these alternatives would likely be small and 
considered insignificant. 

Indirect Energy 
The indirect energy impacts considered here include two potential construction-related energy 
consumption factors: construction of proposed alternatives and construction of secondary 
facilities. 

Construction of Alternatives:  Projected construction-related energy consumption refers to energy 
used for the construction of HST trackway and support facilities under the HST Alternative and 
transportation of materials and equipment to and from the work site.  Construction-related 
energy consumption factors for the proposed HST system cannot be compiled because of the 
relative dearth of available HST examples from which to draw data.  Data gathered for typical 
heavy rail systems and a heavy rail commuter system, San Francisco Bay Area Rapid Transit 
District (BART), were used to estimate projected construction-related energy consumption of the 
proposed HST system.  Projected construction-related energy consumption for the HST 
Alternatives is presented in Table 7.  These estimates are appropriate for comparison purposes. 

The construction energy payback period measures the number of years that would be required to 
pay back the energy used in construction with operational energy consumption savings.  The 
payback period will be calculated for this section by dividing the estimate of each alternative’s 
construction energy by the amount of energy that would later be saved by each of the proposed 
alternatives compared to the No Project condition.  It is assumed that the amount of energy 
saved in the study year (2030) would remain constant throughout the payback period. 

Table 7 
Construction-Related Energy Consumption Factors 

Mode Facility 
Rural Compared 

to Urbanf Factor (billions of Btus) 

  No Project Alternative 

Automobile Highway (at grade) Rurala 17.07/one-way lane mi 

  Urbanb 26.28/one-way lane mi 

 Highway (elevated) Rurala 130.38/one-way lane mi 

  Urbanb 327.31/one-way lane mi 

Airplane Runway N/Ag 6,312/runway 

 Gate N/Ag 78c/gate 

HST Alternative 

High-Speed Train At grade Rurald 12.29/one-way guideway mi 

  Urbane 19.11/one-way guideway mi 

 Elevated Rurald 55.46/one-way guideway mi 
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Mode Facility 
Rural Compared 

to Urbanf Factor (billions of Btus) 

  Urbane 55.63/one-way guideway mi 

 Below grade (cut) Rurald 117.07/one-way guideway mi 

  Urbane 163.14/one-way guideway mi 

 Below grade (tunnel) Rurald 117.07/one-way guideway mi 

  Urbane 328.33/one-way guideway mi 

 Station N/Ag 78c/station 
a Estimates reflect average roadway construction energy consumption. 
b Estimates reflect range maximum for roadway construction energy consumption. 
c Value for construction of freight terminal.  Used as proxy for unknown air gate and HST station consumption factors. 
d Estimates reflect typical rail system construction energy consumption. 
e Estimates reflect BART system construction energy consumption as surrogate for HST construction through urban area. 
f Differences between the construction-related energy consumption factors for urban and rural settings reflect differences 

in construction methods, demolition requirements, utility accommodation, etc. 
g Discreet (i.e., non-alignment-related facilities) are not differentiated between rural or urban because the data used to 

develop the respective values were not differentiated as such.  Some difference between the actual values might be 
expected. 
 

Sources:  Congressional Budget Office 1977; Congressional Budget Office 1982 Congressional Budget Office in Energy and 
Transportation Systems, Prepared for the Federal Highway Administration, Sacramento, CA, by California State Department 
of Transportation (California Department of Transportation 1983); based on construction for air freight services.  

 

Secondary Facilities:  A secondary facility is a facility that consumes energy in the production of 
materials related to the project alternatives.  For example, a factory that produces construction 
materials and machinery that would be used in the construction and maintenance of the 
alternatives’ structures and attendant facilities would be a secondary facility.  Potential impacts 
resulting from energy consumption of secondary facilities will be discussed qualitatively.  
Consideration will be given to whether nonrenewable resources would be consumed in a 
wasteful, inefficient, or unnecessary manner, (with special attention given to the efficiency of 
production of construction materials and machinery and the choices made regarding construction 
methodology and procedures, including equipment maintenance). 

C. CRITERIA FOR DETERMINING SIGNIFICANCE OF IMPACTS 

According to Appendix F of the CEQA Guidelines, the means to achieve the goal of conserving energy 
include 1) decreasing overall per capita energy consumption, 2) decreasing reliance on natural gas 
and oil, and 3) increasing reliance on renewable energy sources.  The significance criteria discussed 
herein are used to determine whether the alternatives would have a potentially significant effect on 
energy use, including energy conservation. 

The No Project Alternative is the primary basis against which potential impacts of the HST 
Alternatives are compared.  Significant potential operational energy impacts would occur if the HST 
Alternatives would result in either substantial demand on statewide and/or regional energy supply, or 
a significant additional capacity requirement; or significant increase in peak- and base-period 
electricity demand. 

Significant potential construction-related energy impacts would occur if construction of the HST 
Alternatives would consume nonrenewable energy resources in a wasteful, inefficient, or unnecessary 
manner.  Implementation of the HST Alternatives would have a significant adverse effect if, together 
with regional growth, would contribute to a collectively significant shortage of regional or statewide 
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energy.  By contrast, if the implementation of alternatives resulted in energy savings or alleviated 
demand on energy resources, the alternative would contribute to energy conservation and would 
have a beneficial effect. 
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6.  EMF 

A.  REGULATORY REQUIREMENTS 

Neither the federal government nor the State of California has established regulatory limits for EMF 
exposure.  The Federal Communications Commission (FCC) regulates sources of radiofrequency (RF) 
fields to maintain the quality of wireless communications across the spectrum.  The FCC, which does 
not regulate for health and safety, has adopted regulations applicable to EMF exposure that were 
derived from health and safety evaluations made by the American National Standards 
Institute/Institute of Electrical and Electronic Engineers (ANSI/IEEE) and the National Council on 
Radiation Protection (NCRP).  FCC regulations would apply to intentional radiators such as the 
proposed HST wireless systems for both operational and amenity purposes.  FCC regulations would 
otherwise apply only if HST operations (RF interference) interfered with legitimate spectral uses. 

Voluntary standards for EMF exposure have been developed by the International Committee on 
Electromagnetic Safety (ICES), which is sponsored by IEEE.  The federal and state governments do 
not enforce these voluntary standards.  The standards are based on studies of electrostimulation 
(i.e., nerve and muscle responses to the internal electric field in the body).  ICES standards 
recommend maximum permissible 60-Hz magnetic field exposure levels that are a few thousand 
times higher than 0.3 to 0.4 microtesla (µT) (3 to 4 milligauss [mG]].  Magnetic fields greater than 
0.3 to 0.4 µT are relatively uncommon exposures that are found in a small percentage of homes that 
have been shown to have a possible association with childhood leukemia based on inconclusive 
evidence (National Institute of Environmental Health Sciences 1998, 1999; International Agency for 
Research on Cancer 2002).  Unresolved scientific issues concerning health effects of power frequency 
extremely low frequency (ELF) magnetic fields were examined extensively by the California 
Department of Health Services (Neutra et al. 2002) in response to a request from the California 
Public Utilities Commission.  There is no evidence to substantiate a relationship between ELF electric 
fields and cancer (International Agency for Research on Cancer 2002), and the low-level electric 
fields typically found in homes have not been associated with other diseases (National Institute of 
Environmental Health Sciences 1998; Institute of Electrical and Electronic Engineers 2002).  The 
ANSI/IEEE standards; NCRP recommendations, International Commission on Non-Ionizing Radiation 
protection (ICNIRP) guidelines, American Conference of Governmental Industrial Hygienists, Inc. 
(ACGIH) guidelines suggest maximum permissible 60-hertz (Hz) electric field levels for public 
exposure at 4.2 to 10 kilovolts (kV) per meter. 

B.  METHOD OF EVALUATION OF IMPACTS 

This EIR/EIS will incorporate by reference the analysis of the potential for EMF/EMI impacts 
associated with the HST System contained in the Final Program Environmental Impact 
Report/Environmental Impact Statement (EIR/EIS) for the proposed California High-Speed Trains 
System (2005).  Further analysis of EMF/EMI would be completed at the project level.   
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7.  Land Use and Planning, Communities and Neighborhoods, Property, and 
Environmental Justice 

A. REGULATORY PROVISIONS 

Land Use, Communities and Neighborhoods, and Property 
This section addresses the potential effects of each of the alternatives on existing and planned 
land uses.  This section includes a discussion of the existing uses in and adjacent to areas where 
property acquisition may be needed for an alternative, an analysis of the changes to these uses 
which may occur with an alternative, a discussion of potential inconsistencies with land use plans, 
and identification of general mitigation strategies.  The discussion of potential inconsistencies 
with planned land uses does not imply that the California High Speed Rail Authority (Authority), a 
state agency, would be subject to such plans or local ordinances, either directly or through the 
NEPA or CEQA process.  The information is provided in order to indicate potential land use 
changes that could result in potential environmental impacts. 

Environmental Justice 
EO 12898, known as the federal environmental justice policy, requires federal agencies to 
address to the greatest extent practicable and permitted by law the disproportionately high 
adverse human health and environmental effects of their programs, policies, and activities, on 
minority populations and low-income populations in the United States.  Federal agency 
responsibilities under this EO also apply to Native American programs.  Department of 
Transportation (DOT) Order 5610.2 on environmental justice defines “disproportionately high and 
adverse effect on minority and low-income populations” to mean an adverse effect that is 
predominately borne by a minority population and/or a low-income population, or will be suffered 
by the minority population and/or low-income population and is appreciably more severe or 
greater in magnitude than the adverse effect that will be suffered by the non-minority population 
and/or non-low-income population (Department of Transportation Order 5610.2, Appendix 
Definitions, subd.[g]). 

The California Government Code defines environmental justice as the “fair treatment of people of 
all races, cultures, and incomes with respect to the development, adoption, implementation, and 
enforcement of environmental laws, regulations, and policies” (California Government Code § 
65040.12[e]).  There are no specific state procedures prescribed for consideration of 
environmental justice issues related to the proposed HST system. 

B. METHODS OF EVALUATION OF IMPACTS 

The analysis will be conducted using existing U.S. Census 2000 tract information/data compiled in a 
geographic information systems (GIS) format, local community general plans or regional plans, and 
land use information provided by the planning agencies in each of the regions.  Existing and future 
conditions will be described for the No Project Alternative by documenting existing information for 
existing and planned future land use policy in potential alignment, potential station and existing 
airport areas, development patterns for employment and population growth, demographics, 
communities and neighborhoods, housing, and economics.  The No Project Alternative will be 
compared to the planned uses reflected in general plans and regional plans to see if it may result in 
potential effects on future development.   

The ranking systems described below will be used to evaluate potential impacts for the No Project 
and HST Alternatives for land use changes, land use compatibility, and property.  Potential impacts 
on communities and neighborhoods will also be considered.  The presence of minority populations 
and low-income populations in the study area for the alternatives will be identified in order to 
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consider potential environmental justice issues.  Because this is a programmatic environmental 
review, the analysis of these potential impacts will be performed on a broad scale to permit a 
comparison of relative differences among the alternatives.  Further evaluation of potential impacts 
would occur at the project-level environmental review, should a decision be made to proceed with 
the proposed HST system. 

Land Use Compatibility 
The potential compatibility of the alternatives with existing land use is evaluated based on the 
potential sensitivity of various land uses to the changes which would be included with the HST 
Alternatives, and the potential impact of these changes on existing and planned land uses.  For 
example, homes and schools are more sensitive to changes that may result in increased noise 
and vibration or increased levels of traffic congestion.  Industrial uses, however, are typically less 
sensitive to these types of changes because they interfere less with normal industrial activities.  
Since in this analysis an area’s sensitivity or compatibility is based on the presence of residential 
properties, low, medium, and high levels of potential compatibility are identified based on the 
percentage of residential area affected, the proximity of the residential area to facilities included 
in the HST Alternatives, and the presence of local or regional uses (such as parks, schools, and 
employment centers.).  For highway corridors (under the No Project Alternative) and for 
proposed HST alignments, land use compatibility will be assessed using GIS layers (or aerial 
photographs where available) to identify proximity to housing and population, and to determine 
whether the alignments would be within or outside an existing right-of-way in the study area.  
Potential impacts are considered low if existing land uses within a potential alignment, station, 
airport expansion area, or maintenance facility area are found to be compatible with the land use 
changes that may result from the HST Alternatives.  The type of improvement that would be 
associated with the HST Alternatives would also affect the level of potential impact.  
Improvements such as potential widening of an existing right-of-way or the need for new right-
of-way will be considered to have a low compatibility with agricultural land.  Conversely, if the 
improvement would be contained within the existing right-of-way or within a tunnel, the 
alternative will be considered to be compatible with agricultural land. 

Future land use compatibility is based on information from general plans and other regional and 
local transportation planning documents.  These documents will be examined to assess an 
alternative’s potential consistency with the goals and objectives defined therein.  HST Alternatives 
are considered highly compatible if they would be located in areas planned for transportation 
multi-modal centers or corridor development, redevelopment, economic revitalization, transit-
oriented development, or high-intensity employment.  Compatibility would be considered low if 
an alternative would be potentially inconsistent with local or regional planning documents.  
Table 8 summarizes the potential compatibility rating of existing and planned land use types with 
the alternatives, including potential HST alignment and station options.  Thus, where potential 
compatibility would be rated low, the potential for impacts would be higher, and where potential 
compatibility would be rated high, the potential for impacts would be lower. 
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Table 8 
Compatibility of Land Use Types 

Low Compatibility Medium Compatibility High Compatibility 

Single-family residential, 
neighborhood park, habitat 
conservation area, 
elementary/middle school, 
agricultural (widened or new 
right-of-way needed) 

Multifamily residential, high 
schools, community parks, low-
intensity industrial, hospitals  

Business park/regional commercial, 
multifamily residential, existing or planned 
transit center, high intensity industrial park, 
service commercial, commercial recreation, 
college, transportation/utilities, high-
intensity government facilities, airport or 
train station, agricultural (tunnel or no new 
right-of-way needed) 

 

Communities and Neighborhoods 
A potential impact on a community or neighborhood will be identified if an alternative would 
create a new physical barrier, isolating one part of an established community from another and 
potentially resulting in a physical disruption to community cohesion.  Improvements to existing 
transportation corridors, including grade separations, would not generally result in new barriers. 

Property 
Assessment of potential property impacts is based on the types of land uses adjacent to the 
particular proposed alignment, the amount of right-of-way potentially needed due to the 
construction type, and the land use sensitivity to potential impacts.  Impacts include potential 
acquisition, displacement and relocation of existing uses, or demolition of properties.   

In some instances, relatively minor strips of property would be needed for temporary 
construction easements or permanent right-of-way for the proposed HST alignments or highway 
expansions.  In other instances, implementation of proposed facilities may result in acquisition, 
displacement, and/or relocation of existing structures.  The types of property impacts that may 
occur include displacement of a residence or business or division of a farm or other land use in a 
way that makes it harder to use.  Mitigation may also be required to maintain property access.  
Potential property impacts will be ranked high, medium, or low as summarized below in Table 9. 
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Table 9 
Rankings of Potential Property Impacts 

Type of Development 

Residential Non-residential  

Facility 
Requirements 

Rural/ 
Suburban 

Suburban/
Urban Urban 

Rural 
Developed 

Suburban 
Industrial/ 
Commercial 

Urban 
Business 
Parks/ 

Regional 
Commercial 

Rural Non-
developed 

No additional 
right-of-way 
needed (also 
applies to 
tunnel 
segments for 
HST Alternative) 

Low  Low  Low  Low  Low  Low  Low  

Widening of 
existing right-
of-way required 

Medium  Medium  High  Low  Medium  High  Low  

New corridor 
(new right-of-
way required; 
includes aerial 
and at-grade 
arrangements) 

High  High  High  Medium  Medium  High  Low to 
medium  

 

To determine potential property impacts, the land uses within 50 feet (ft) (15 meters [m]) of 
either side of the existing corridor, or within 50 ft (15 m) of both sides of the centerline for new 
HST alignments, will be characterized by type and density of development.  Densities of 
structures, buildings, and other elements of the built environment are generally higher in 
urbanized areas.  Rural/suburban residential refers to low-density, single-family homes.  
Suburban/urban is medium density, multifamily housing such as townhouses, duplexes, and 
mobile homes.  Urban residential refers to high-density multifamily housing such as apartment 
buildings.  Rural developed non-residential uses typically occur in non-urbanized areas and often 
include developed agricultural land such as vineyards and orchards.  Suburban 
industrial/commercial refers to medium density non-residential uses and includes some industrial 
uses, as well as transportation, utilities, and communication facilities.  Urban business 
parks/regional commercial refers to non-residential uses that occur in urbanized areas and 
includes such uses as business parks, regional commercial facilities, and other mixed use/built-up 
uses.  Non-rural undeveloped land includes cropland, pasture, rangeland, and few structures.  
The classification of development types will be based on land use information provided by the 
planning agencies in each of the regions. 

Environmental Justice 
This analysis is based on identifying the presence of minority populations and low-income 
populations in the study area 250 feet (76.2 meters) from a potential alignment), and generally 
in the counties crossed by the alignments included in the alternatives.  This assessment will be 
done using U.S. Census 2000 information and alignment information to determine if minority or 
low-income populations exist within the study areas and if they do, whether the alignments 
would be within or adjacent to an existing transportation right-of-way (lower potential for 
impacts) or new alignments (higher potential for impacts). 
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Based on the above information, the analysis will determine the following. 

• Whether at least 50% of the population in the study area may be minority or low-income. 

• Whether the percentage of minority or low-income population in the study area may be at 
least 10% greater than the average generally in the county or community. 

The assessment of potential for impacts on minority and low-income populations will consider the 
size and type of right-of-way needed for the alternatives.  For example, if an alignment were 
within an existing right-of-way, the potential for impacts would be lower.  If the alignment would 
be on new right-of-way, then the potential for impacts may be higher.  The potential alignments, 
however, have been identified and described to largely use or be adjacent to existing 
transportation rights-of-way in order to avoid or reduce potential impacts on natural resources 
and existing communities to the extent feasible and practicable.  Since this is a program-level 
document, the analysis considers the alternatives on a broad scale, including the proposed HST 
system as a whole.   Additional analysis would take place during project-level analysis to consider 
potential localized impacts. 
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8. Agricultural Lands 

Regulatory Requirements and Methods of Evaluation 

A. REGULATORY PROVISIONS 

Many regulatory and non-regulatory strategies are used to discourage farmland conversion (i.e., the 
conversion of land in agricultural use to non-agricultural use).  In addition, there are many non-
regulatory strategies used to prevent farmland conversion.  CEQA provides that significant effects on 
the environment of agricultural land conversions be considered in the environmental review process 
(P.R.C. § 21060.1 and CEQA Guideline § 21095[a]). 

Farmland Mapping and Monitoring Program 
FMMP is the only statewide land use inventory conducted on a regular basis.  California 
Department of Conservation administers the FMMP, under which it maintains an automated map 
and database system to record changes in the use of agricultural lands.  Farmland under the 
FMMP is listed by category—prime farmland, farmland of statewide importance, unique farmland, 
and farmland of local importance.  Information regarding locations of farmland by category is 
readily available.  Conversely, farmland sought to be protected by various other strategies, some 
of which are discussed below, can be more difficult to identify because they are listed and 
administered locally, and may use different criteria.  Because of these considerations, this 
document uses only the FMMP-protected farmland categories for estimating potential impacts on 
farmland.  The farmland categories listed under the FMMP are described below.  The categories 
are defined pursuant to U.S. Department of Agriculture (USDA) land inventory and monitoring 
criteria, as modified for California. 

• Prime Farmland.  Prime farmland is land with the best combination of physical and chemical 
features to sustain long-term production of agricultural crops.  These lands have the soil 
quality, growing season, and moisture supply necessary to produce sustained high yields.  
Soil must meet the physical and chemical criteria determined by the USDA’s Natural 
Resources Conservation Service (NCRS).  Prime farmland must have been used for 
production of irrigated crops at some time during the 4 years prior to the mapping date by 
the FMMP. 

• Farmland of Statewide Importance.  Farmland of statewide importance is similar to prime 
farmland but with minor differences, such as greater slopes or a lesser ability of the soil to 
store moisture.  Farmland of statewide importance must have been used for production of 
irrigated crops at some time during the four years prior to the mapping date. 

• Unique Farmland.  Unique farmland is of lesser quality soils than prime farmland or farmland 
of statewide importance.  Unique farmland is used for the production of the state’s leading 
agricultural crops.  These lands are usually irrigated but may include non-irrigated orchards 
or vineyards found in some climatic zones in California.  Unique farmland must have been 
used for crops at some time during the four years prior to the mapping date. 

• Farmland of Local Importance.  Farmland of local importance is farmland that is important to 
the local agricultural community as determined by each county’s board of supervisors and 
local advisory committees. 

Federal Farmland Protection Policy Act  
The USDA’s NRCS oversees the Farmland Protection Policy Act (FPPA) (7 U.S.C. § 4201 et seq.; 
see also 7 C.F.R. part 658).  The FPPA (a subtitle of the 1981 Farm Bill) is national legislation 
designed to protect farmland.  The FPPA states its purpose is to “minimize the extent to which 
federal programs contribute to the unnecessary conversion of farmland to nonagricultural uses.”  
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The FPPA applies to projects and programs that are sponsored or financed in whole or in part by 
the federal government.  The FPPA does not apply to private construction projects subject to 
federal permitting and licensing, projects planned and completed without any assistance from a 
federal agency, federal projects related to national defense during a national emergency, or 
projects proposed on land already committed to urban development.  The FPPA spells out 
requirements to ensure federal programs to the extent practical are compatible with state, local, 
and private programs and policies to protect farmland, and calls for the use of the Land 
Evaluation and Site Assessment (LESA) system to aid in analysis.  Because the proposed HST 
Alternative may ultimately seek some federal funding, the FPPA is considered in this document. 

Williamson Act  
The California Land Conservation Act (Government Code §51200 et seq.) of 1965, commonly 
known as the Williamson Act, provides a tax incentive for the voluntary enrollment of agricultural 
and open space lands in contracts between local government and landowners.  The contract 
enforceably restricts the land to agricultural and open space uses and compatible uses defined in 
state law and local ordinances. an agricultural preserve, which is established by local 
government, defines the boundary of an area within which a city or county will enter into 
contracts with landowners.  Local governments calculate the property tax assessment based on 
the actual use of the land instead of the potential land value assuming full development. 

Williamson Act contracts are for 10 years and longer.  The contract is automatically renewed 
each year, maintaining a constant, ten-year contract, unless the landowner or local government 
files to initiate nonrenewal.  Should that occur, the Williamson Act would terminate 10 years after 
the filing of a notice of nonrenewal.  Only a landowner can petition for a contract cancellation.  
Tentative contract cancellations can only be approved after a local government makes specific 
findings and determines the cancellation fee to be paid by the landowner. 

The State of California has the following policies regarding public acquisition and locating public 
improvements on lands in agricultural preserves and on lands under Williamson Act contracts 
(Government code §51290-51295). 

• State policy to avoid location of any federal, state, or local public improvements and any 
improvements of public utilities, and the acquisition of land, in agricultural preserves. 

• State policy to locate public improvements that are within agricultural preserves on land 
other than land under Williamson Act contract. 

• State policy that any agency or entity proposing to locate such an improvement, in 
considering the relative costs of parcels of land and the development of improvements, give 
consideration to the value to the public of land, particularly prime agricultural land, within an 
agricultural preserve. 

Conservation Easements 
Conservation easements are voluntarily established restrictions that are permanently attached to 
property deeds, with the general purpose of retaining land in its natural, open-space, agricultural 
or other condition, while preventing uses that are deemed inconsistent with the specific 
conservation purposes expressed within the easements.  Agricultural conservation easements 
define conservation purposes that are tied to keeping land available for continued use as 
farmland.  Such farmlands remain in private ownership and the landowner retains all farmland 
use authority, but the farmland is restricted in its ability to be subdivided or used for non-
agricultural purposes such as urban uses.  The Division’s California Farmland Conservancy 
Program (Public Resources Code §10200 et seq.) supports the voluntary granting of agricultural 
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conservation easements from landowners to qualified non-profit organizations, such as land 
trusts, as well as local governments. 

B. METHOD OF EVALUATION OF IMPACTS 

Method of Determining Study Areas 
High-Speed Train Alternative:  The study area for the proposed HST alternatives was developed 
to address two different potential improvement scenarios.  The first scenario was for potential 
alignment options adjacent to existing rail corridors.  In these cases, the study area extended 
100 ft (30 m) from the rail right-of-way on the side that was selected for study based on 
conceptual engineering studies.  This allows the development of an estimate of the area that 
could be needed for a proposed HST system, and an estimate within that area of the land now in 
agricultural use that would potentially be affected.  This approach is illustrated below in Figure 1. 

Figure 1 
High-Speed Train Alternatives Study Area 

(in Existing Railway Areas) 
 

 
 

This case represents a conservative approach to quantifying potential impacts, since it would be 
possible to fit the HST within a 50-ft (15-m) right-of-way in areas of high agricultural impact.  
Moreover, it may be possible to fit the entire HST line into existing rail corridors, given 
agreements with private rail operators.  To the extent this could be done, it would reduce the 
potential impacts of the proposed alternatives to a nearly negligible level of impact on agricultural 
lands in existing railway areas. 

The second scenario was developed for new alignments in undeveloped areas (i.e., areas outside 
the urban/metropolitan area that do not have existing rail rights-of-way) that are separate from 
existing rail corridors.  In this scenario, the study area would extend 50 ft (15 m) on both sides 
of the proposed rail centerline, for a total width of 100 ft (30 m).  This is a conservative approach 
because it would be possible to fit the HST line within a 50-ft (15-m) right-of-way in constrained 
areas.  This approach is illustrated below in Figure 2. 

Figure 2 
High-Speed Train Alternatives Study Area  

(in Undeveloped Areas) 

 
 

 

100 ft 
(30 m)Study Area

Existing Rail Right-Of-Way
Area Not  

Included in 
GIS Analysis 

100 ft 
(30 m) 
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Analysis of Impacts 
To ascertain the possible extent of potential farmland impacts, the study areas for the proposed 
alternatives will be overlain atop the FMMP farmland GIS data.  GIS will be used to calculate the 
acreage of farmland that would potentially be converted for the proposed alternatives and 
improvements in the study area for each of the FMMP categories.  This analysis will be used to 
calculate potential impacts on farmlands.  This analysis accounts for proposed improvements that 
would expand existing transportation corridors, potential alignments that are adjacent to existing 
transportation corridors, and potential alignments that would traverse undeveloped areas.  The 
station facilities that would be included within the proposed alternatives are assumed to be 
located primarily within the study areas considered.  The proposed alternatives (alignments and 
facilities) have been ranked as having the least potential impacts on agricultural land (LPI) or the 
greatest potential impacts on agricultural land (GPI).  Alternatives other than the LPI and GPI 
would be expected to have levels of impact between that of the LPI and GPI. 

For purposes of this discussion, farmland severance is defined as the division of one farmland 
parcel into two or more areas of operation by the placement of a barrier (in this case rail line) 
through the parcel.  Potential severance locations will be discussed qualitatively, not 
quantitatively, in this program-level document.  Parcel-specific information is also not considered 
in this program-level analysis.  Project-level farmland conversion and severance impacts that are 
determined to be significant adverse impacts would be addressed in subsequent project-level 
documents. 
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9.  Aesthetics and Visual Resources 

A. REGULATORY PROVISIONS 

There are no specific regulatory requirements or federal or state standards for aesthetics and visual 
resources.  However, there is a requirement in both federal and state environmental guidelines to 
address topics related to the visual environment.  The most explicit guidance is in CEQA 
environmental checklist, which requires that a project proponent identify whether a project would 
have a substantial adverse effect on a scenic vista; substantially damage scenic resources, including 
trees, rock outcroppings, and historical buildings within a state scenic highway; substantially degrade 
the existing visual character or quality of the site and its surroundings; or create a new source of 
substantial light or glare that would adversely affect day or nighttime views in the area (CEQA 
Appendix G Environmental Checklist Form 2001).  The Federal Rail Authority (FRA) Procedures for 
Considering Environmental Impacts (FRA Docket No EP-1, Notice 5, May 26, 1999), under the topic 
of aesthetic environmental and scenic resources, states:  “The EIS should identify any significant 
changes likely to occur in the natural landscape and in the developed environment.  The EIS should 
also discuss the consideration given to design quality, art, and architecture in project planning and 
development as required by DOT Order 5610.4.”  Consideration of local community design guidelines 
would be part of a subsequent phase of analysis for project-specific environmental review when more 
detailed engineering and architectural information would be developed for proposed alternatives.  
California Department of Transportation (Caltrans) design standards would apply to state highway 
improvements under the No Project Alternative. 

B. METHOD OF EVALUATION OF IMPACTS 

The analysis of aesthetic and visual resources for this Program EIR/EIS focuses on a broad 
comparison of potential impacts on visual resources (particularly scenic resources, areas of historic 
interest, and natural open space areas and significant ecological areas [SEAs]) along proposed HST 
Alternative corridors and around HST stations.  The potential impacts for each of these alternatives 
will be evaluated against the existing conditions. 

Photo simulations will be prepared to illustrate the conceptual design of the facilities associated with 
the HST Alternatives for a set of typologies (or general descriptions) selected from the study area and 
representative of highly scenic landscapes most subject to potential significant visual impacts.  These 
simulations have been used to evaluate how the distinguishable (dominant) visual features (color, 
line, texture, form) that characterize the existing landscape would change if the alternative were 
implemented.  Of particular interest are locations where plans and profiles show elevated structures 
(guideways or overpasses), and tunnel portals or extensive cut or fill.  Also addressed in the 
evaluation is the potential shadow effect of elevated structures and the light and glare effects of the 
proposed alternatives.  The HST’s overhead electric wires and poles to supply power to the train, and 
the fenced track and potential noise barriers will be considered in the evaluation. 

Potential changes to the dominant landscape features, or potential visual impacts, will be described 
and ranked as high, medium, or low according to the potential extent of change to existing visual 
resources.  Visual contrast rankings, or impact rankings, are defined as follows. 

• High visual impacts would be sustained if features of the alternative were obvious and began to 
dominate the landscape and detract from the existing landscape characteristics or scenic 
qualities. 

• Medium visual impacts would be sustained if features of the alternative were readily discernable 
but did not dominate the landscape or detract from existing dominant features. 
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• Low visual impacts would be sustained if features of the alternative were consistent with the 
existing line, form, texture, and color of other elements in the landscape and did not stand out. 

• Shadow impact ranking would be high if the new (not existing) elevated structure were within 
75 feet (ft) (23 meters [m]) of residential or open space, natural areas, or parkland. 

• Beneficial visual impact would result if the alternative eliminated a dominant feature in the 
landscape that currently detracts from scenic qualities or blocks vistas. 
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10.   Public Utilities 

A. REGULATORY REQUIREMENTS 

California Public Utilities Commission 
The California Public Utilities Commission (CPUC) primarily regulates the provision of privately 
owned utilities in California.  These utilities include privately owned telecommunications, electric, 
natural gas, water, railroad, rail transit, and passenger transportation companies.  The CPUC is 
responsible for assuring that California utility customers have safe, reliable utility services at 
reasonable rates; protecting utility customers from fraud; and promoting the health of California’s 
economy.  The CPUC does not issue permits for proposed projects that would cross utility lines.  
The CPUC does, however, regulate at-grade rail crossings. 

Office of the State Fire Marshall 
The Office of the State Fire Marshall, Pipeline Safety Division, regulates the safety of 
approximately 5,500 mi (8,851 km) of intrastate hazardous liquid (e.g., oil, gas) transportation 
pipelines and acts as an agent of the Federal Office of Pipeline Safety concerning the inspection 
of more than 2,000 mi (3,219 km) of interstate pipelines.  Pipeline safety staff inspects, tests, 
and investigates to ensure compliance with all federal and state pipeline safety laws and 
regulations.  All spills, ruptures, fires, or similar incidents are responded to immediately; all such 
accidents are investigated for cause. 

Research and Special Programs Administration, U.S. Department of Transportation 
The Research and Special Programs Administration, U.S. Department of Transportation, is 
responsible for carrying out the duties regarding pipeline safety set forth in 49 U.S.C. § 60101 
et seq. and 49 C.F.R. § 190.1.  The regulations apply to the owners and operators of the facilities 
and cover the design, installation, inspection, emergency plans and procedures, testing, 
construction, extension, operation, replacement, and maintenance of pipeline facilities 
transporting oil, gas, and hazardous liquid.  The regulations require operators of gas pipelines to 
participate in a public safety program, such as a one-call system that would notify the operator of 
any proposed demolition, excavation, tunneling, or construction that would take place near or 
affect the facility. 

Wastewater Regulatory Setting 
Many regulatory agencies are involved in wastewater treatment oversight.  These agencies 
include the U.S. Environmental Protection Agency, the California Water Resources Control Board, 
and nine California Regional Water Quality Control Boards (RWQCBs).  Primary wastewater 
regulation occurs via the issuance of wastewater discharge standards that are implemented 
through National Pollutant Discharge Elimination System permits and waste discharge 
requirements issued by the various RWQCBs. 

Wastewater conveyance and treatment facilities in the study area are owned and/or operated by 
different agencies and entities.  Any potential conflict with such facilities would be addressed in 
consultation with the respective agency.  If a proposed alternative would potentially include use 
of wastewater facility properties, during the project-level review the need for easements, 
agreements, or other arrangements with the agency and/or local jurisdiction would be considered 
and addressed. 

B. METHOD OF EVALUATION OF IMPACTS 

Public utilities can generally include a range of services such as water, power, sewage, 
communications, and other systems.  For the purposes of this analysis, three of the most common 
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major facilities that may pose construction challenges will be identified to best represent potential 
utility impacts.  These facilities not only provide critical services, they are likely to create a hazard if 
damaged during construction operations.  

• Electrical facilities are defined as major transmission lines and substations that meet or exceed a 
power rating of 230 kilovolts (kV). 

• Natural gas facilities are defined as high-pressure gas pipelines and facilities of various sizes. 

• Wastewater treatment facilities are defined as wastewater pipelines with a minimum 36-in (91-
centimeter [cm]) diameter, and any treatment facilities located in the project corridor. 

To assess potential conflicts (any crossing or longitudinal encroachment of an existing utility by the 
defined improvement) will include overlaying the available utility maps will be overlain with the 
alternative alignments for identification of facilities within 100 ft (30 m) of the centerline and the 
proposed alignment alternatives.  Because public utilities are so prevalent throughout the study area, 
it is not practical to assess each potential conflict.  Rather, the relative impact between alternatives 
will be determined by quantifying the number and type of potential conflicts for each alternative. 
Potential public utility impacts/conflicts will be ranked high, medium, or low as summarized below in 
Table 10.  In addition, a qualitative ranking of high, medium, or low will be assigned to describe the 
potential severity of the conflict. 

Electric transmission lines, telecommunications lines, natural gas pipelines, and wastewater pipelines 
would be less likely to be affected by an alternative because with relatively minimal disruption or 
construction impacts, they could be avoided, minimized, or mitigated by routing either the public 
utility or the transportation improvement around, over, or under the facility.  Where unavoidable, 
relocations of the utilities would not pose adverse environmental risks, based on current construction 
practices.  However, they do represent additional project-related costs. 

• Fixed facilities, such as electrical substations or power stations and wastewater treatment plants, 
would be more likely to be affected by an alternative, because they could require more 
considerable engineering, design, and construction to avoid, minimize, or mitigate potential 
conflicts.  These types of fixed facilities have more significant constraints regarding any potential 
conflict, such as routing the transportation improvement around, over, or under the facility, or 
relocating the fixed facility to another location. 
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Table 10 
Rankings for Potential Public Utilities Impacts/Conflicts 

 Electrical Facilities Natural Gas Lines Waste Treatment Facilities 

Low No 230-kV or greater 
facility within study area 

1 to 15 gas lines 
within study area 

No wastewater pipelines of 36-in 
(91-cm) diameter or greater or 
treatment facilities within study 
area. 

Medium N/A* 16 to 30 gas lines 
within study area 

N/A* 

High One or more 230-kV 
substation, power station, 
or greater facility within 
study area 

31 or more gas lines 
within study area 

Wastewater pipelines of 36-in (91-
cm) diameter or greater or 
treatment facilities within study 
area. 

* N/A  =  not available.  There is no medium rating for this category; impacts are either low (no facilities in the 
segment) or high (one facility or more in the segment). 

 

 

Various methods, including the following, will be used to gather the appropriate information for each 
of the regions. 

• Review of the project geographic information systems (GIS) to identify cities and counties in the 
study area. 

• Review of the general plans for potentially affected communities within each of the five regions in 
which proposed alternatives are being studied, as well as maps from the Thomas Bros.  California 
Atlas and from the California State Automobile Association. 

• Review of project alignments/proposed improvements against GIS information of electrical 
transmission lines, and gas and oil pipelines compiled by MapSearch. 

• Exploration of Web sites of the GIS-identified cities and counties in the study area to gather 
appropriate setting information. 

• Examination of applicable utility system maps and Web sites to gain a better understanding of 
facility distribution. 

• Contact with public utility providers via mail to obtain or confirm the locations of their current and 
planned services and facilities in the study area. 
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11.  Hazardous Materials and Waste 

A. REGULATORY REQUIREMENTS 

Hazardous materials and waste sites, including their use and remediation, are regulated by a number 
of federal laws, including the Resource Conservation and Recovery Act and the Comprehensive 
Environmental Response and Liability Act (CERCLA). 

California’s hazardous materials regulations for the discovery of hazardous substances in the 
subsurface during construction, and the disposal of hazardous materials and cleanup of the hazards 
area incorporate most federal hazardous materials regulations.  California’s statutes and regulations 
on hazardous materials are contained in Health and Safety Code Section 25130 et seq. and Title 22 
C.C.R., which contains regulations adopted and administered by the California Department of Toxic 
Substances Control (DTSC).  California regulations require that hazardous waste be managed 
according to applicable regulations that include worker operational safety procedures as identified in 
Title 8 C.C.R.; handling, storage, and exposure requirements; transportation and disposal 
requirements under a uniform hazardous waste manifest; and documentation procedures.  In 
California, waste disposal facilities are classified in three categories:  Class I, Class II, and Class III.  
A Class I disposal facility may accept federal and California hazardous waste.  Class II and Class III 
facilities are only permitted to accept non-hazardous waste at facility specific acceptance threshold 
levels established by the Regional Water Quality Control Board (RWQCB), the permitting agency. 

Additional federal and state regulations address worker exposure to safety and health hazards.  The 
federal regulations are identified in Title 29 C.F.R., and the state regulations are in Title 8 C.C.R.  The 
federal and California Occupational Safety and Health Administrations are the primary agencies 
responsible for enforcing these regulations. 

B. METHOD OF EVALUATION OF IMPACTS 

Identification of Hazardous Sites 
Impacts on hazardous waste and/or material sites are an important consideration in the 
development of any major transportation improvement project.  Remediation of such sites can 
dramatically increase the overall cost of a project.  It is important to know early in the 
environmental analysis process where potential conflicts with these sites may occur, so that 
proper planning can be done to avoid these locations where possible.  At this program level of 
analysis, available databases and information regarding the extent and nature of known 
hazardous materials/hazardous waste sites will be reviewed.  The following databases will be 
consulted for information on potential hazardous materials risks. 

• Federal National Priorities List/Superfund:  This U.S. Environmental Protection Agency-
developed database lists sites that pose an immediate public health hazard, and where an 
immediate response to the hazard is necessary.  These listings are also found in the CERCLA 
database, also known as CERCLIS (Title 42 U.S.C. Chapter 103). 

• State Priority List:  Sites listed in this DTSC and RWQCB database are priority sites that were 
compiled from AWP and CAL-SITE databases, and sites where Preliminary Endangerment 
Assessments were conducted by the California Environmental Protection Agency (CEPA).  The 
AWP database lists contaminated sites authorized for cleanup under the Bond Expenditure 
Plan developed by the California Department of Health Services as a site-specific expenditure 
plan to support appropriation of Hazardous Substance Cleanup Bond Act funds. 

• State of California Solid Waste Landfills:  The landfill sites listed in this database generally 
have been identified by the state as accepting solid wastes.  This database includes open, 
closed, and inactive solid waste disposal facilities and transfer stations pursuant to the Solid 
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Waste Management and Resource Recovery Act of 1972 and is maintained by the California 
Integrated Waste Management Board.  The locations of the disposal facilities are primarily 
identified through permit applications and local enforcement agencies. 

Methods of Analysis 
The hazardous materials and wastes analysis for this Program EIR/EIS entails a qualitative 
comparison of potential impacts on humans and the natural environment from exposure to 
hazardous materials or wastes that could result from proximity to or potential disturbance of sites 
containing these materials due to the No Project Alternative, or the proposed HST Alternatives.  
As described above, the analysis is based on the results of a database search (Environmental 
Data Resources 2003) for a study area that includes 50 feet (15.2 meters) on either side of the 
potential HST alignments as well as proposed station locations.  For this program-level broad 
analysis of potential impacts related to known priority hazards sites, the analysis was limited to 
hazardous materials sites and hazardous waste sites listed on the NPL, SPL, and SWLF databases.  
Other types of sites, such as sites with leaking underground storage tanks (LUSTs), would be 
considered in a subsequent phase of analysis, when site-specific analysis could be tied to more 
detailed alignment plans and profiles.  No site-specific investigations will be conducted for this 
analysis.  Because of the large area covered, such analyses would not be cost-effective at this 
program-level analysis. 

Potential impacts of the HST Alternatives will be compared to conditions under the No Project 
Alternative.  This assessment assumes that impacts related to hazardous materials/hazardous 
waste exposure could occur both during project construction and during project operation.  It is 
based on the anticipated difference between No Project conditions and conditions under the HST 
Alternatives, in terms of the estimated area of the proposed improvements, which guide the 
identification of study area boundaries.  Particular attention will be paid to the extent of 
improvements that would occur outside existing transportation rights-of-way.  This analysis 
focuses on the number of identified NPL, SPL, and SWLF sites within the alignment and station 
study area.  The program-level comparison of alternatives in this section assesses the relative 
degree to which known hazardous material and waste sites could constrain the alternatives by 
requiring costly disposal conditions and site cleanup and remediation.  The number of sites gives 
some indication of an overall level of potential impact; more sites generally imply more potential 
impact.  In this comparative analysis, each type of listing (NPL, SPL, and SWLF) will be given 
equal weight.  The program-level analysis will not include a detailed assessment of the nature or 
extent of any hazardous materials or wastes that may be present at identified sites, or the 
degree or specific nature of potential impacts under the various alternatives.  The analysis and 
identification of potential hazards within the study area of alternative corridors and alignments is 
useful in comparing alternatives and in identifying areas where avoidance may be possible in 
subsequent project-level review. 
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12.    Cultural and Paleontological Resources 

Regulatory Requirements and Methods of Evaluation 

A. REGULATORY REQUIREMENTS 

Cultural Resources 
The NHPA (16 U.S.C. § 470 et seq.) established a national program to preserve the country’s 
historical and cultural resources.  Section 106 of the NHPA requires federal agencies to consider 
the effects of their actions on historic properties and provide the President’s Advisory Council on 
Historic Preservation an opportunity to comment on a proposed action before it is implemented.  
Guidelines for implementing the Section 106 process are provided in 36 C.F.R. § 800.  Both state 
and federal guidelines for cultural resources recognize that buildings, structures, objects, 
districts, and cultural landscapes can be historically significant.  The NHPA refers to these 
significant resources as “historic properties,” while under CEQA, such highly sensitive resources 
are referred to as “historical resources.” Adverse changes to historic properties and historical 
resources caused by an undertaking are described as “adverse effects” under Section 106, and as 
“adverse changes” or “adverse impacts” under CEQA.  Under state law, projects that would cause 
a substantial adverse change in the historical significance of a historical resource are considered 
projects that may have a significant impact on the environment for CEQA purposes (see below 
for NHPA and CEQA discussion. Under NHPA Section 106 (36 C.F.R. § 800.16), an historic 
property is “any prehistoric or historic district, site, building, structure, or object included in, or 
eligible for inclusion in, the National Register of Historic Places” (NRHP).  Districts include the 
property types known as cultural landscapes (historic, rural, designed, etc.).  To be eligible for 
the NRHP these property types must meet at least one of the NRHP significance evaluation 
criteria (36 C.F.R. § 60.4) to be considered an historic property, and the property must also 
possess integrity.  NRHP historic properties meet one or more of the following evaluation criteria: 

• The property is associated with events that have made a significant contribution to the broad 
patterns of our history (Criterion A). 

• The property is associated with the lives of persons significant in our past (Criterion B). 

• The property embodies the distinctive characteristics of a type, period, or method of 
construction; represents the work of a master; possesses high artistic values; or represents a 
significant and distinguishable entity whose components may lack individual distinction 
(Criterion C). 

• The property has yielded, or may be likely to yield, information important to prehistory or 
history (Criterion D). 

Under CEQA, significant cultural resources are called “historical resources” whether they are of 
historic or prehistoric age.  Historical resources are resources that are listed, or eligible for listing, 
in the California Register of Historical Resources (CRHR), or which are listed in the historical 
register of a local jurisdiction (county or city).  NRHP historic properties located in California are 
considered to be historical resources for the purposes of CEQA and are also listed in the CRHR 
(P.R.C. § 5024.1).  Generally, a resource should be considered an historical resource for the 
purposes of CEQA if it has integrity and meets one or more of the criteria for listing in the CRHR 
(CEQA Guidelines § 15064.5[a][3]).  These state criteria are based upon, and are very similar to, 
federal significance criteria:    

• The resource is associated with events that have made a significant contribution to the broad 
patterns of California’s history and cultural heritage (Criterion 1); or  
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• The resource is associated with the lives of persons important in California’s past (Criterion 
2); or 

• The resource embodies the distinctive characteristics of a type, period, region, or method of 
construction; represents the work of an important creative individual; or possesses high 
artistic values (Criterion 3); or 

• The resource has yielded, or may be likely to yield, information important in prehistory or 
history (Criterion 4). 

The NRHP and CRHR criteria are almost identical.  Any resource determined eligible for NRHP is 
also automatically eligible for CRHR.  However, the term “historical resources” under CEQA and 
CRHR is more inclusive since resources listed in local historical surveys that meet Office of 
Historic Preservation standards are encompassed.  

The definition of effect for the purposes of Section 106 of NHPA is contained within 36 CFR § 
800:  “Effect means alteration to the characteristics of a historic property qualifying it for 
inclusion in or eligibility for the National Register.”  An adverse effect occurs “when an 
undertaking may alter, directly or indirectly, any of the characteristics of a historic property that 
qualify the property for inclusion in the National Register in a manner that would diminish the 
integrity of the property’s location, design, setting, materials, workmanship, feeling, or 
association… Adverse effects may include reasonably foreseeable effects caused by the 
undertaking that may occur later in time, be farther removed in distance or be cumulative.”8  
Examples of adverse effects may include, but are not limited to:  destruction, damage, alteration, 
or relocation of a historic property, as well as the introduction of elements that diminish the 
property’s integrity, cause neglect of a property, or its transfer out of federal ownership.9   

Impacts on historical resources listed in or eligible for the CRHR constitute a significant effect on 
the environment (significant impacts that must be disclosed in a CEQA environmental document) 
if the impact constitutes a substantial adverse change in the significance of a historical resource 
(P.R.C. § 21084.1).  Similar to the federal definition of adverse effect, a ”substantial adverse 
change” to a historical resource under CEQA includes “physical demolition, destruction, 
relocation, or alteration of the resource or its immediate surroundings such that the significance 
of an historical resource would be materially impaired” (CEQA Guidelines § 15064.5[b][1]).  
Material impairment includes changes to the physical characteristics that make a historical 
resource eligible for listing in the CRHR such that the resource would no longer be eligible for the 
CRHR or a local historical register (CEQA Guidelines § 15064.5[b][2]). 

Paleontological Resources 
The following United States statutes incorporate provisions for the protection of paleontological 
resources. 

• Federal Antiquities Act of 1906 (16 U.S.C. § 431 et seq.):  Establishes national monuments 
and reservation of lands that have historic landmarks, historic and prehistoric structures, and 
other objects of historic or scientific interest on federal lands.  Section 433 prohibits 
appropriation, excavation, injury, or destruction of any historic or prehistoric ruin or 
monument, or any object of antiquity on Federal lands only. 

                                                
8 36 CFR 800.5(a)(1). 

9 36 CFR 800.5(a)(2)(i through vii). 
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• National Environmental Policy Act of 1969 (P.L. 91–190, 83 Stat. 852, 42 U.S.C. §§ 4321–
4327):  Mandates policies to “preserve important historic, cultural, and natural aspects of our 
national heritage” (§ 101.b4). 

In California, fossil resources are considered a limited, nonrenewable, highly sensitive scientific 
resource.  The following state statutes incorporate provisions for the protection of paleontological 
resources. 

• CEQA (P.R.C. § 21000 et seq.):  Requires public agencies and private interests to identify the 
potential adverse impacts and/or environmental consequences of their proposed project(s) to 
any object or site that is historically or archaeologically significant or significant in the cultural 
or scientific annals of California (P.R.C. § 5020.1).  Under CEQA, archaeological resources are 
presumed nonunique unless they meet the definition of “unique archaeological resources” 
(P.R.C. § 21083.2[g]).  Under CEQA, an impact on a nonunique archaeological resource is 
not considered a significant environmental impact.  An EIR need not discuss nonunique 
archaeological resources.   

• CEQA Guidelines (14 C.C.R. § 15064.5 [a][3]):  Provides that a lead agency may find that 
“any object, building, structure, site, area, place, record, or manuscript” is historically 
significant or significant in the “cultural annals of California.”  The section also provides that, 
generally, a resource may be considered historically significant if it has yielded or may be 
likely to yield information important in prehistory.  Paleontological resources fall within this 
broad category and are included in the CEQA checklist under Cultural Resources. 

• Public Resources Code Section 5097.5:  Prohibits excavation or removal of any “vertebrate 
paleontological site ... or any other archaeological, paleontological or historical feature, 
situated on public lands, except with the express permission of the public agency having 
jurisdiction over such lands.”  Public lands include lands owned by or under the jurisdiction of 
the State of California or any city, county, district, authority, or public corporation, or any 
agency thereof.  This section provides that any unauthorized disturbance or removal of 
paleontologic, archaeologic, and/or historic materials or sites located on public lands, which 
violates the section, is a misdemeanor. 

• Public Resources Code Section 30244:  Requires reasonable mitigation of adverse impacts on 
paleontological resources resulting from development on public land in the Coastal Zone, as 
defined in Public Resources Code Section 30103. 

B. METHOD OF EVALUATION OF IMPACTS  

Archaeological Sites and Traditional Cultural Properties 
As part of the Authority’s and FRA’s statewide HST Program EIR/EIS document (November 2005), 
the FRA initiated consultation with the State Historic Preservation Office (SHPO) under 
Section 106 of the NHPA in November 2002.  SHPO concurred with a phased identification effort 
for historic properties as provided for in 36 C.F.R. § 800.4 (b)(2).  It is recommended that FRA 
reconfirm a phased identification effort for this Program EIR/EIS.  The study area for cultural 
resources is the Area of Potential Effect (APE), which was previously defined by the FRA in 
consultation with the SHPO, will be utilized for this Program EIR/EIS.  The APE for this 
undertaking will be defined as 500 feet on either side of the HST alignment options centerline in 
non-urban areas and 100 feet from the centerline in urban areas.  Where stations or other HST 
facilities are proposed, the APE will be 500 feet around the facility.   

Cultural resources studies will begin with records searches obtained from the appropriate 
California Historical Resources Information System (CHRIS) Information Centers.  The records 
searches identified the general locations of previously recorded archaeological sites in the APE.  
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The number of known archaeological sites within the APE for each alternative will be tabulated 
and used as an indicator of potential sensitivity for the comparison of the relative degree of 
potential impacts or effects for each alternative.  For this program-level analysis, individual 
archaeological sites will not be evaluated for eligibility.  Instead, the archaeological sites 
identified as a result of the records searches will be considered potentially eligible for listing in 
the CRHR or the NRHP, and the number of archaeological sites per linear mile identified in the 
APE for each alternative will be used as one indicator of the relative degree of potential impacts 
on cultural resources from construction or operation of that alternative.  Impacts on NRHP-
eligible archaeological resources include physical destruction or damage.  The total number of 
archaeological sites in the APE for the corridor will be divided by the total length of the corridor 
being evaluated to arrive at an average number of sites (or proportion of sites) per mile.  That 
average was then translated to a qualitative rating of low, medium, and high impacts as follows. 

• Low:  0.00–0.25 site per mile for the corridor. 

• Medium:  0.26–0.75 site per mile. 

• High:  0.76–more than one site per mile. 

The cultural resource specialist’s knowledge and background of regional prehistory will 
supplement the records search results.  For example, if the cultural resource specialist has 
previous experience that several sites have been identified along a particular river drainage in the 
region, but the records search did not yield formally recorded sites in CHRIS within the APE for a 
particular alternative route, the cultural resource specialist documented the additional information 
and, based on it, increased the rating for that corridor. 

Certain kinds of prehistoric sites and certain kinds of material sites are often regarded by 
contemporary Native Americans as especially sensitive.  These include habitation sites, shell 
mounds, and burials.  If sites with these characteristics are present along the route for an 
alternative, that route was automatically ranked high for archaeological resources, indicating that 
the potential sensitivity to impacts from construction disturbance would be greater in that 
corridor than in a corridor ranked as low or medium. 

If the potential project impacts for each corridor cannot be differentiated after examining the 
average number of sites per linear mile (e.g. all corridors have the same rating), each corridor 
will be ranked qualitatively from highest to lowest impact, based on the total number of sites, 
number of human burial sites, number of habitation sites and/or any additional documented 
findings from the cultural resource specialist.   

Historic-era Properties and Historical Resources  
The method used in the Statewide Program EIR/EIS for evaluating potential effects and impacts 
to historic-era properties and historical resources had the same consultation as used for 
prehistoric resources.   

The method proposed to predict potential effects and impacts of the HST program on historic 
properties and historical resources is based upon estimating the amount of historic development 
that occurred along each proposed segment/alignment.  These estimates will be based upon 
review of existing documentation, including historical maps, aerial photographs, and local 
inventories, and the preparers’ knowledge of the history of the region.  New surveys of historic-
period properties/resources will not be conducted for this program-level analysis.  Instead, the 
likelihood that a proposed HST route would affect or impact historic properties or historical 
resources will be determined by estimating the linear miles of each alternative that pass through 
historic development, i.e., buildings, structures, objects, sites, district, and/or landscapes that 
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developed during specific historical time periods (before 1900, 1900 to 1929, and 1930 to 1958).  
This likelihood, or sensitivity, will be calculated by measuring the linear miles of development that 
occurred during each historic period, so that the various program alternatives could be compared 
based on the percentage of each route that passed through historic development.  The more 
area along each HST route alternative that developed historically, the more likely it is that there 
would be historic-era properties/historical resources along the route that could be affected or 
impacted by the HST program.  The percentage of historic development will ultimately be 
expressed as a ranking of low, medium, or high probability of affecting or impacting historic-era 
properties/resources.   

• Low:  0%–25% of the corridor passes through areas of historic development. 

• Medium:  26%–75% of the corridor passes through areas of historic development. 

• High:  76%–100% of the corridor passes through areas of historic development. 

Traditional Cultural Properties and Native American Consultations 
The FRA and the Authority will initiate consultation with the California Native American Heritage 
Commission (NAHC) and request a search of their Sacred Lands file to identify any traditional 
cultural properties that could be potentially impacted or affected by the project, and request lists 
of Native Americans to contact for the areas that could be affected by the project, as required by 
36 C.F.R. § 800.4(1)(4).   

Letters will be sent to Native Americans on the contact lists provided by the NAHC.  The letters 
will provide information about the proposed project alternatives and requested information about 
any traditional cultural properties that could be affected by the project.  Authority staff will also 
meet with tribal representatives. 

Paleontological Resources 
Paleontological resources determined to be significant are fossils or assemblages of fossils that 
are unique, unusual, rare, uncommon, and diagnostically or stratigraphically (layers of the earth’s 
surface) important, and/or those that add to an existing body of knowledge in specific areas—
stratigraphically, taxonomically, and/or regionally. 

Literature research and institutional records searches or geologic maps and geographic data from 
the University of California Museum of Paleontology in Berkeley have resulted in the designation 
of areas within the APE as having high, low, or undetermined paleontologic sensitivity, as follows. 

• High:  Sedimentary units with a high potential for containing significant nonrenewable 
paleontological resources.  In these cases the sedimentary rock unit contains a high density 
of recorded vertebrate fossil sites, has produced vertebrate fossil remains within the study 
area and/or vicinity, and is likely to yield additional remains within the study area. 

• Low:  The rock unit contains no or very low density of recorded resource localities, has 
produced little or no fossil remains within the study area and/or vicinity, and is not likely to 
yield any remains within the study area. 

• Undetermined:  The rock unit has had limited exposure(s) in the study area and has been 
little studied, and there are no known recorded paleontological resource localities.  However, 
in other areas, the same or a similar rock unit contains sufficient paleontological resource 
localities to suggest that exposures to disturbance of the unit within the right-of-way have 
potential to yield fossil remains. 

D000636



California High-Speed Train Bay Area to Central Valley  
Tier I Program EIR/EIS 

Chapter Number and Title 

 

 

 
CALIFORNIA HIGH SPEED RAIL AUTHORITY 

 
 

U.S. Department 
of Transportation 
Federal Railroad 
Administration 

56

 

The number of rock units (formations) having high paleontologic sensitivity and the number of 
paleontological resource localities recorded within each study area will be assessed to provide an 
accurate interpretation of the overall ranking of high, low, or undetermined potential to impact 
significant nonrenewable paleontological resources.  This evaluation will be reached using both 
the numbers of formations and localities and incorporating professional assessments regarding 
the significance of recovered resources from exposed rock units and the likelihood of these rock 
units to contain additional paleontological resources. 
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13.  Geology and Soils 

A.  REGULATORY REQUIREMENTS 

A number of state regulations apply to geologic hazards and engineering geologic practice.  The 
following paragraphs summarize key regulatory provisions; more detailed discussion is deferred to 
project-level environmental documentation because these regulations, if applicable, relate to site-
specific conditions and thus would be applied as appropriate at the project level rather than the 
program level. 

Principal state guidance relating to geologic hazards is contained in the Alquist-Priolo Act (P.R.C. 
§ 2621 et seq.), and in the Seismic Hazards Mapping Act of 1990 (P.R.C. § 2690–2699.6).  The 
Alquist-Priolo Act prohibits the location of most types of structures for human occupancy across the 
active traces of faults in earthquake fault zones shown on maps prepared by the state geologist, and 
regulates construction in the corridors along active faults (earthquake fault zones).  The Seismic 
Hazards Mapping Act of 1990 focuses on hazards related to strong ground shaking, liquefaction, and 
seismically induced landslides.  Under its provisions, the state is charged with identifying and 
mapping areas at risk of strong ground shaking, liquefaction, landslides, and other corollary hazards, 
and the maps are to be used by cities and counties in preparing their general plans and adopting 
land use policies in order to reduce and mitigate potential hazards to public health and safety. 

Site-specific geotechnical investigations may be prepared to provide a geologic basis for the 
development of appropriate construction design for proposed projects, including mitigation/ 
remediation of geologic hazards where this is possible.  Geotechnical investigations typically assess 
the bedrock and Quaternary geology, the geologic structure, the soils, and the previous history of 
excavation and fill placement on and in the vicinity of the site for a proposed project.  They may also 
address the requirements of the Alquist-Priolo Act and the Seismic Hazards Mapping Act. 

Pursuant to the Surface Mining and Reclamation Act (P.R.C. § 2710 et seq.), the State Mining and 
Geology Board identifies in adopted regulations areas of regional significance that are known to 
contain mineral deposits judged to be important in meeting the future needs of the area.  (See P.R.C. 
§ 2726 and 2790; Title 14 C.C.R. 3550, et seq.)  The State Mining and Geology Board also adopts 
state policy for the reclamation of mined lands and certifies local ordinances for the approval of 
reclamation plans as being consistent with state policies (P.R.C. § 2755–2764, 2774 et seq.). 

B.  METHOD OF EVALUATION OF IMPACTS 

To evaluate potential impacts related to geology and soils, each alternative will be ranked for 
potential seismic hazards (ground shaking and ground failure potential), surface rupture hazard 
(number of active fault crossings), slope instability, areas of difficult excavation, presence of 
oil/gas/geothermal fields (presence of the resource and/or production facilities), and presence of 
economic mineral resources.  The analysis will be performed generally on the basis of existing data 
available in geographic information systems (GIS) format as opposed to detailed site investigations.  
The geologic data to be provided in this section are intended for planning purposes and are not 
intended to be definitive for specific sites.  Alignments will be evaluated as having high, medium, or 
low potential for geologic impacts based on the number of geologic constraints identified.  Airports, 
stations, and other facilities will be evaluated as having high or low potential for geologic impacts, 
based on the number of geologic constraints identified.  These rankings made it possible to provide a 
rough comparison of the potential geologic constraints affecting each alternative and each alignment. 

The following paragraphs describe the ranking process.  Table 11 summarizes the ranking criteria for 
potential geologic and soils impacts. 
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Table 11 
Ranking System for Comparing Impacts Related to Geology/Soils/Seismicity 

Impact 
Ranking 

Seismic 
Hazards 
(% of 

Length) 

Active Fault 
Crossings 

(Number of 
Crossings) 

Slope 
Instability 

(% of 
Length) 

Difficult 
Excavation 

(% of 
Length) 

Oil and Gas 
Fields 
(% of 

Length) 

Mineral 
Resources 
(Present or 

Not Present) 

Alignments 

High >50 2+ >10 >25 >20 >20 

Medium 10–50 1 5–10 10–25 10–20 10–20 

Low <10 0 <5 <10 <10 <10 

Airports/Stations/Facilities 

High Present Present Present Present Present Present 

Low Not Present Not Present Not Present Not Present Not Present Not Present 

 

Seismic Hazards 
Seismic hazards that could potentially constrain the design of proposed facilities will be evaluated 
on the basis of potential for strong ground motion and potential for liquefaction.  Areas 
potentially subject to strong ground motion will be defined for this program-level study as areas 
where peak horizontal ground accelerations in an earthquake may exceed 0.50g (i.e., areas 
where peak horizontal ground acceleration may exceed 50% of the acceleration due to gravity) 
as mapped by the California Geological Survey (formerly the California Division of Mines and 
Geology) (State of California 1999).  This acceleration is used to calculate the horizontal force a 
structure may be subjected to during and earthquake.  For this analysis, liquefaction is 
conservatively assumed to be possible in all areas where peak ground accelerations could exceed 
0.30g, except for areas mapped as underlain by bedrock.  Where groundwater levels are not 
known from existing literature, they are conservatively assumed to be high, contributing to 
increased potential for liquefaction. 

The ranking system for impacts related to seismic hazards used the percentage of each potential 
alignment within strong ground motion zones and/or potentially liquefiable zones.  Station sites 
will be compared by determining whether any portion of the proposed station site would be 
within a strong ground motion zone or potentially liquefiable zone. 

• Alignments:  High, medium, or low, based on percentage of alignment length in strong 
ground motion zones plus the percentage of length in potentially liquefiable zones. 

• Stations:  High if any part of the site is within a strong ground motion zone or potentially 
liquefiable zone; otherwise, low. 

Potential for Surface Rupture (Active Fault Crossings) 
Surface rupture hazard will be evaluated based on whether any portion of a project alignment or 
facility would be located within 200 ft (62 m) of the mapped trace of any fault with known or 
inferred movement during Quaternary time (the past 1.6 million years).  If any portion of a 
proposed alignment or potential facilities site was within 200 ft (62 m) of a Quaternary fault, it 
was identified as crossing an active fault trace.  As described below, the State of California 
defines active faults as those that show evidence for movement in the last 11,000 years.  
Because of the extreme disruption of transit facilities that can result from surface fault rupture, 
this analysis deliberately adopted a conservative criterion for the assessment of surface rupture 
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hazard and included potentially active faults, those with known or inferred movement over 
Quaternary time. 

The ranking system for impacts related to surface rupture hazard is based on the number of 
active fault crossings identified. 

• Alignments:  High, medium, or low, based on number of active (recent or Quaternary) fault 
crossings. 

• Stations:  High if any part of the site is within 200 ft (60 m) of an active (recent or 
Quaternary) fault; otherwise, low. 

Slope Instability 
Slope stability will be evaluated based on the geologic formations or units present along each 
alignment and at each facilities site, as shown in statewide mapping compiled by Jennings (1977, 
1991).  Each of the mapped geologic units will be assigned a rating for inferred slope stability, 
based primarily on lithology (physical characteristics of the rock formation) and age.  This 
approach allowed the identification of areas at risk for slope instability.  A conservative 200-ft 
(60-m) buffer was included around each identified area of instability. 

The ranking system for impacts related to slope instability was based on the percentage of each 
alignment within potentially unstable zones.  Station sites will be compared by determining 
whether any portion of the site is within an area of potential slope instability. 

• Alignments:  High, medium, or low, based on percentage of alignment length in potentially 
unstable zone. 

• Stations:  High if any part of the site is within a potentially unstable zone; otherwise, low. 

Difficult Excavation 
Areas of potentially difficult excavation will be identified based on bedrock geologic 
characteristics in combination with the presence of faults of any age, based on statewide 
mapping compiled by Jennings (1977, 1991) and information from selected 1:250,000-scale 
geologic map sheets for the study regions published by the California Geological Survey.  Each 
fault crossing is conservatively assumed to be approximately 600 ft (185 m) wide.  Geologic 
cross-sections will be prepared to assess subsurface tunneling conditions along proposed HST 
tunnel segments. 

The ranking system for impacts related to difficulty of excavation is based on the percentage of 
each alignment where excavation would be required within identified areas of difficult excavation.  
Stations sites will be compared by determining whether any portion of the site is within an 
identified area of difficult excavation. 

• Alignments:  High, medium, or low, based on percentage of surface segments in hard rock plus 
percentage of tunnel segments within fault zones. 

• Stations:  High if any part of the site is within a hard rock zone or fault zone; otherwise, low. 

Oil, Gas, and Geothermal Fields 
Areas where the presence of oil, gas, and geothermal resources could constrain project 
construction or operation will be identified on the basis of published resource maps produced by 
the California Department of Conservation’s Division of Oil, Gas, and Geothermal Resources 
(California Department of Conservation 2001a, 2001b). 
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The ranking system for impacts related to oil, gas, and geothermal fields is based on the 
percentage of each proposed alignment within identified oil and gas or geothermal field areas.  
Station sites will be compared by determining whether any portion of the proposed site is within 
a mapped oil, gas, or geothermal field areas. 

• Alignment:  High, medium, or low, based on percentage of alignment length within mapped 
oil and gas plus geothermal fields. 

• Stations:  High if any part of the site is within a mapped oil, gas, or geothermal field; 
otherwise, low. 

Mineral Resources 
Areas where the project could affect mineral resource extraction (primarily sand and gravel 
deposits) will be identified on the basis of reports and published maps by the United States 
Geologic Survey, and California Geologic Survey. 

The ranking system for mineral resources impacts is based on the number of mineral resources 
sites intersected by each alignment.  Station sites will be compared by determining whether any 
portion of the site is within a mineral resource area.  The potential value of mineral resources 
varies with time with demand for the resource.  Thus, evaluation of specific sites for relative 
importance will not be considered for this program-level study. 

• Alignments:  High, medium, or low, based on number of mapped resources within 200 ft 
(60 m) of a mineral resource area. 

• Stations:  High if any part of the site is within 200 ft (60 m) of a mineral resource area; 
otherwise, low. 
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14. Hydrology and Water Resources 

Regulatory Requirements and Methods of Evaluation 

A. REGULATORY REQUIREMENTS 

Several federal and state laws regulate and are designed to protect hydrologic resources, floodplains, 
and water quality.  Below is a list of these statutes.   

Federal Laws and Regulations 
Clean Water Act (33 U.S.C. § 1251 et seq.):  The purpose of the federal Clean Water Act (CWA) 
is restoration and maintenance of the chemical, physical, and biological integrity of the nation’s 
waters through prevention and elimination of pollution.  The CWA applies to discharges of 
pollutants into waters of the U.S.  The following CWA sections are most relevant to this analysis. 

Section 10 of the Rivers and Harbors Act (33 U.S.C. 401 et seq.):  Section 10 of the Rivers and 
Harbors Act, administered by the U.S. Army Corps of Engineers (USACE), requires permits in 
navigable waters of the U.S. for all structures such as riprap and activities such as dredging.  
Navigable waters are defined as those subject to the ebb and flow of the tide and susceptible to 
use in their natural condition or by reasonable improvements as means of interstate transport or 
foreign commerce.  USACE grants or denies permits based on the effects of navigation.  Most 
activities covered under this act are also covered under Section 404 of the CWA. 

Executive Order 11988—Floodplain Management (U.S. DOT Order 5650.2; 23 C.F.R. 650, Subpart 
A):  Executive Order (EO) 11988 directs all federal agencies to seek to avoid to the extent 
practicable and feasible all short-term and long-term adverse impacts associated with floodplain 
modification and to avoid direct and indirect support of development within 100-year floodplains 
whenever there is a reasonable alternative available. 

Projects that encroach upon 100-year floodplains must be supported with additional specific 
information.  The U.S. Department of Transportation Order 5650.2, titled “Floodplain 
Management and Protection,” prescribes “policies and procedures for ensuring that proper 
consideration is given to the avoidance and mitigation of adverse floodplain impacts in agency 
actions, planning programs and budget requests.”  The order does not apply to areas with Zone 
C (areas of minimal flooding as shown on Federal Emergency Management Agency [FEMA] Flood 
Insurance Rate Maps [FIRM]).  Environmental review documents should indicate potential risks 
and impacts from proposed transportation facilities. 

Flood Disaster Protection Act (42 U.S.C. 4001–4128; DOT Order 5650.2, 23 C.F.R. 650 Subpart A; 
and 23 C.F.R. 771):  The purpose of the Flood Disaster Protection Act is to identify flood-prone 
areas and provide insurance.  The act requires purchase of insurance for buildings in special 
flood-hazard areas.  The act is applicable to any federally assisted acquisition or construction 
project in an area identified as having special flood hazards.  Projects should avoid construction 
in, or develop a design to be consistent with, FEMA-identified flood-hazard areas. 

State Laws and Regulations 
California Department of Fish and Game Code (§ 1601–1603 [Streambed Alteration]):  Under 
Sections 1601-1603 of the Fish and Game Code, agencies are required to notify the California 
Department of Fish and Game (CDFG) prior to implementing any project that would divert, 
obstruct, or change the natural flow or bed, channel, or bank of any river, stream, or lake. 
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Porter-Cologne Water Quality Act (Water Code § 13000 et seq.):  The Porter-Cologne Act is the 
basic water quality control law for California, and it provides for the State Water Resources 
Control Board (SWRCB) to implement the CWA for California. 

Cobey-Alquist Flood Plain Management Act (Water Code § 8400 et seq.):  The California 
Reclamation Board provides policy direction and coordination for the flood control efforts of state 
and local agencies along the Sacramento and San Joaquin Rivers and their tributaries in 
cooperation with USACE.  It cooperates with various federal, state, and local government 
agencies in establishing, planning, constructing, operating, and maintaining flood-control works.  
The California Reclamation Board also exercises regulatory authority to maintain the integrity of 
the existing flood-control system and designated floodways by issuing permits for 
encroachments. 

B. METHOD FOR EVALUATION OF IMPACTS 

Impact Evaluation 
Potential impacts on surface hydrologic resources, floodplains, and surface water quality will be 
evaluated using a combination of both qualitative and quantitative assessment methods.  The 
existing conditions to be described for the No Project Alternative will provide the primary basis of 
comparison.   

The representative impacts will be identified according to the HST alignment option or facility 
footprint will be 50 feet total width for aerial and at-grade configurations and not be included for 
tunnel sections (0 feet) since this will be underground.  The potentially affected area for 
hydrology and water quality is defined as the area within 100 feet of the direct footprint of the 
centerline of the proposed HST alignment options and within 100 feet of the direct footprint of 
proposed new station facilities. 
 
Qualitative Assessment 
A qualitative assessment will be used to compare the alternatives when discussing issues such as 
runoff rates, sedimentation, or other items that would ultimately require a more detailed analytic 
approach (i.e., at the project level) than appropriate for a program-level analysis.  For these 
items, the differences in impacts between HST alternatives are explained in general, qualitative 
terms. 

Quantitative Assessment 
For the quantitative assessment, readily available information on wetland areas, stream locations, 
existing water quality problem areas, flood zones, and general soil information will be used to 
estimate the magnitude of the potential areas of impacts for the alternatives.  The following 
steps will be followed to estimate the potential areas of impact for floodplains and water quality 
from the No Project, and HST Alternatives. 

• Acreage of floodplains defined as Special Flood Hazard Areas, as defined by FEMA on Flood 
Insurance Rate Maps, in the study area will be identified and estimated to evaluate the area 
of floodplain potentially impacted by the alternatives. 

• Acreage of surface waters (lakes) and the linear feet of surface waters (rivers and streams) 
in the study area will be estimated, using U.S. Geologic Survey (USGS) 1:24,000 scale digital 
line graphs of blueline streams, including ephemeral streams as mapped.  The linear feet of 
surface water will be calculated based on the flow-path length of rivers and streams in the 
study area to evaluate areas potentially affected by the alternatives.  Lake surface areas 
represent the impoundment at maximum capacity. 
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• Waters with impaired water quality, i.e., waters identified on the Section 303(d) CWA list 
distributed by SWRCB, in the study area will be identified. 

• Acreage of areas of potential soil erosion in the study area will be estimated to evaluate 
areas potentially affected by the alternatives.  USDA soil erosion maps will be used to 
estimate potential erosion and sedimentation characteristics of the project area. 

The quantities of each type of hydrologic resource that could fall in the study areas for the HST 
alternatives will be estimated based on these steps. 
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15. Biological Resources and Wetlands 

Regulatory Requirements and Methods of Evaluation 

A. REGULATORY REQUIREMENTS 

This section briefly identifies the key federal and state laws and regulations relative to biological 
resources.   

Federal Laws and Regulations 
• federal Endangered Species Act (ESA) (16 U.S.C. 1531–1543). 

• CWA (33 U.S.C. 1251–1376). 

• Section 10 of the Rivers and Harbors Act (33 U.S.C. 401 et seq.). 

• Fish and Wildlife Coordination Act (16 U.S.C. 661–666). 

• Bald and Golden Eagle Protection Act of 1947, as amended (16 USC 668–668-d) 

• Coastal Zone Management Act (16 U.S.C. 1456). 

• Executive Order 11990, Protection of Wetlands (May 24, 1977), DOT Order 5660.1A. 

• Executive Order 13112, Invasive Species (February 3, 1999). 

State Laws and Regulations 
• California Endangered Species Act (CESA) (Fish and Game Code 2050 et seq.). 

• Native Plant Protection Act (Fish and Game Code § 1900–1913). 

• Natural Community Conservation Planning Act (Fish and Game Code Section 2800 et seq.). 

• Streambed Alterations (Fish and Game Code § 1601–1603). 

• California Coastal Act (Public Resources Code § 30000, et seq.). 

B. METHOD OF EVALUATION OF IMPACTS 

Data Collection and Geographic Information System Mapping 
The proposed HST alternatives would cross a variety of biotic communities and could potentially 
result in impacts on many plant and wildlife species, and many water resources.  Plant taxonomy 
and nomenclature follows Abrams (1923, 1944, 1951), Abrams and Ferris (1960), Buckingham et 
al. (1995), Hickman (1993), and Hitchcock et al. (1996).  Scientific nomenclature and common 
names for butterflies follows Miller (1992); fish, Robins et al. (1991); herpetofauna (amphibians 
and reptiles), Committee on Standard English and Scientific Names (2001); birds, American 
Ornithologists’ Union (1983, 1998); and mammals, Wilson and Cole (2000). 

 

A land cover map for the proposed project will be developed using the best available data 
appropriate for a regional assessment of the Bay Area to Central Valley study area.  Information 
on GIS data mapping methods for this project utilized methods developed for other large projects 
in the region including the PG&E operation and maintenance habitat conservation plans (HCPs) 
currently being prepared for the San Joaquin Valley and the Bay Area.  The coverage of these 
two HCP’s overlap with the study area.    

The data from six sources will be used to generate this land cover: 
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• San Francisco Estuary Institute (SFEI) Baylands Dataset:  The SFEI published the Baylands 
dataset in 1998 as part of EcoAtlas, a digital product that contains both historical and current 
information about the natural resources around the Bay Area.  This dataset contains primarily 
wetlands that surround the entire San Francisco Bay and Suisun Marsh.  These data support 
a long-term monitoring effort of baylands and associated habitats.  SFEI used a number of 
sources to produce the Baylands dataset, including high-resolution color infrared photos (San 
Francisco Estuary Institute 1998). 

• California Department of Forestry and Fire Protection (CDF) Hardwood Rangeland Vegetation 
Dataset:  The CDF Hardwood Rangeland Vegetation dataset comprises a series of maps of 
vegetation types for areas below 5,000 feet in elevation.  It was originally mapped in 1981 
from 1:24,000 scale aerial photographs, and then updated using 1990 LANDSAT TM imagery.  
It consists of 25-meter (m) pixel spacing coded with a cover type.   For woodland and forest 
cover types, each pixel also is coded with a canopy closure class.  CDF maintains this dataset 
(California Department of Forestry and Fire Protection 1994). 

• California Department of Fish and Game’s (CDFG’s) Wetland and Riparian:  Ducks Unlimited, 
Inc., produced the CDFG Wetland and Riparian dataset from multispectral satellite imagery to 
inventory wetlands, riparian woody areas, and surrounding land cover. This dataset is 
maintained by CDFG (Ducks Unlimited, Inc. 1997). 

• California Gap Analysis Program (GAP) Dataset:  The California Gap dataset comprises land 
cover maps for ten major regions of the state.  It was derived from satellite imagery, vector 
overlays of existing vegetation and land use maps, and forest inventory data.  Upland types 
were mapped with a minimum mapping unit of 100 hectares, major wetlands were mapped 
with a 40-hectare-minimum mapping unit, and smaller wetlands were encoded as attributes 
of upland polygons (Davis et al. 1998). 

• California Department of Forestry and Fire Protection (CDF) Development Footprint Dataset:  
The Development Footprint dataset, published by CDF in 2003, is based on census 
blockgroup data, land ownership, and urbanized-area data from the 2000 U.S. Census.  It is 
supplemented with 1990’s National Landcover Data from the U.S. Geological Survey (USGS).  
CDF maintains this dataset (California Department of Forestry and Fire Protection 2003a).  

• CDF Land Cover Mapping and Monitoring Program Vegetation Dataset:  The U.S. Forest 
Service prepared the source mapping for the CDF Land Cover Mapping and Monitoring 
Program (LCMMP) Vegetation Dataset between 1979 and 1981 (Matayas and Parker 1980).  
The mapping process involved photo-interpretation of color infrared prints of multispectral 
satellite imagery acquired in the 1970s and last updated in 1996.  The CDF created the digital 
vegetation coverage by scanning the source maps.  The minimum mapping unit of the CDF 
system is 2.5 acres (California Department of Forestry and Fire Protection 2003b).  

As part of the data assembly process, a classification scheme will be created for the study area 
based on a review of the land cover categories in each data set and the requirements of the land 
cover–based analyses in the study area.  A hierarchical approach will be used to assemble the 
land-cover data for the study area.  The various data sets described above will be compiled in 
GIS. 

The representative impact area for the biological analysis will be consistently applied throughout 
the HST alignment options.  The analysis impact area will be 50 feet total width for aerial and at-
grade configurations and not be included for tunnel sections (0 feet) since this will be 
underground.  The biological resources study area representing the potentially affected 
environment for the analysis of alternatives, including various alignment and station options, will 
be defined by the following limits: 1,000 feet on either side of HST alignment centerlines and 
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around station and facility areas in urbanized areas, 0.25 miles on either side of alignment 
centerlines around stations in undeveloped areas including in sensitive areas.   

A classification system for land-cover types will be developed for the study area based on Sawyer 
and Keeler-Wolf (1995) and Mayer and Laudenslayer (1988).  This classification will be designed 
to support the impact analysis for biological resources identified in the study area.   

The proposed HST alternative alignments (project footprint) will be overlaid on the land cover 
data to determine the extent of land-cover types within the project corridors.  The acreages for 
each land cover type bisected by the alternative alignments will be calculated and mapped. 

An aerial survey will be conducted along each proposed alignment to supplement the GIS data 
and to verify the land cover types identified during the mapping and the acreage estimates.  The 
aerial survey will also be used to record land cover types not identified in the GIS analysis due to 
the minimum mapping unit data available in the GIS data sets (e.g. riparian and wetland 
habitats).  

Biological Resources 
Biological resources considered in the analysis of the proposed alternatives will be compiled using 
the following sources: 

• California Natural Diversity Database (CNDDB 2006) records;  

• California Native Plant Society’s (CNPS’s) (2001) Inventory of Rare and Endangered Vascular 
Plants of California; 

• Draft East Contra Costa County HCP/NCCP and EIS/EIR (East Contra Costa County Habitat 
Conservation Plan Association 2005);  

• Recovery Plan for Vernal Pool Ecosystems of California and Southern Oregon (U.S. Fish and 
Wildlife Service, October 2004); and 

• Recovery Plan for Chaparral and Scrub Community Species East of San Francisco Bay, 
California (U.S. Fish and Wildlife Service, November 2002). 

• Individual recovery plans for federally listed species located within the study are; 

o San Joaquin County Multi-Species Conservation Plan; 

o PG&E Operation and Maintenance HCPs for the San Joaquin Valley and Bay Area (in 
progress); 

o Recovery Plan for Upland Species of the San Joaquin Valley, California (U.S. Fish and 
Wildlife Service 1998); and 

o Information on wildlife movement corridors obtained from the Missing Linkages report 
prepared by the California Wilderness Coalition (2000). 

For each species with potential to occur in the study area, information will be gathered on status, 
population trends, distribution, threats, and conservation and management efforts.  Species that 
will be included in the analysis of impacts from the proposed project include: 

• proposed for listing as threatened or endangered under ESA; 
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• candidates for possible future listing as threatened or endangered under ESA (66 Federal 
Register [FR] 54808, October 30, 2001); 

• considered by CNPS to be “rare, threatened or endangered in California”; 

• fully protected in California (California Fish and Game Code Section 3511[birds], 4700 
[mammals], and 5050 [reptiles and amphibians]);  

• California species of special concern (CSC) (DFG’s Special Animals List 2001); and 

• identified by DFG and the Point Reyes Bird Observatory (PRBO) as a bird species of special 
concern in California (list developed in 2001 but not yet adopted). 

Species will be analyzed if one of the proposed alternative alignments occurred within the range 
for the species.  A table will be developed for those species that have a potential to occur within 
the study areas.  Information in the table includes scientific and common name, status, 
distribution, habitat requirements, and blooming period (plants).  Distribution of species will be 
identified based on a review of the documents and literature listed above.  A separate table will 
identify which land cover types could potentially be used by these special-status species.   

Habitat Estimates for Special-Status Species 
To estimate the amount of special-status species habitat that could be impacted by each 
alternative alignment, suitable habitat (as identified by a land cover type) within the range of 
each target species bisected by a proposed alternative alignment will be calculated.     

Determining the extent of habitat for covered plant species is complicated because the exact 
location of all populations is not known and a complete set of habitat attributes is often not 
known for most species.  Therefore, the focus of the analysis concentrated on habitat known to 
be occupied, and habitat that possesses the necessary characteristics for the species in question 
but that is not currently known to be occupied because of a lack of surveys or reporting.  

A habitat model will be developed for covered plant species based on correlations among the 
known physical and biological attributes associated with each land-cover type and the known 
biological and physical conditions that define each species’ habitat.  Information from known 
occurrences will be used to determine the existing distribution of the species and habitat 
attributes.  

Vernal pools provide important habitat for many special-status species and occur as small areas 
within grassland and other land-cover types.  Due to the small size of these wetlands they will 
not be mapped as a separate category within the GIS data layer for land cover.  The GIS data 
layers—Holland mapping of vernal pool densities in California (Holland 1996) forms the basis for 
this analysis.  Aerial surveys of proposed alternative alignments will be conducted to map vernal 
pool locations and to estimate the special status species impact acreages. Like the vernal pool 
analysis, aerial surveys will be conducted along the proposed alternative alignments to estimate 
the acreage of riparian habitat that may be impacted by the proposed alternatives. 

C. SIGNIFICANCE CRITERIA FOR BIOLOGICAL RESOURCES 

The significance criteria for identifying potential impacts on biological resources from proposed 
projects/actions are based on federal and state guidelines and general indicators of significance, 
including guidelines or criteria in NEPA, CEQA, CWA, CESA, ESA, and California Fish and Game Code.  
Project-specific criteria would be applied at the project level of environmental analysis when permits 
are being sought, if a decision is made to proceed with a proposed HST following this program-level 
analysis. 
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Based on the presence or absence of sensitive resources, an alternative may have a considerable 
impact on biological resources if its implementation would result in any of the following. 

• Potential modification or destruction of habitat, movement/migration corridors, or breeding areas 
of endangered, threatened, rare, or other species as described above. 

• Potential loss of a substantial number of any species that could affect the abundance or diversity 
of that species beyond the level of normal variability. 

• Potential impacts on or measurable degradation of protected habitats; sensitive natural 
vegetation communities; wetlands; or other habitat areas’ plans, policies, or regulations. 

• Potential conflict with the provisions of an adopted habitat conservation plan (HCP), natural 
community conservation plan10 (NCCP), or other approved local, regional, or state habitat 
conservation plan. 

• Potential conflict with local ordinances protecting biological resources, such as a tree or creek 
preservation policy or ordinance. 

                                                
10 The NCCP program of CDFG is an effort by the State of California and many private and public partners that takes a broad-based 

ecosystem approach to planning for the protection and perpetuation of biological diversity.  An NCCP identifies and provides for 
the regional or area-wide protection of plants, animals, and their habitats, while allowing compatible and appropriate economic 
activity.  CDFG and USFWS provide the necessary support, direction, and guidance to NCCP participants in these functions. 
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16.  Section 4(f) and 6(f) Resources (Public Parks, Recreation, Waterfowl 
Refuges, and Historic Sites) 

A.  REGULATORY REQUIREMENTS 

Section 4(f) 
Section 4(f) of DOT Act of 1966 (49 U.S.C. § 303) states the following. 

(a) It is the policy of the United States government that special effort be made to preserve the 
natural beauty of the countryside and public park and recreation lands, wildlife and 
waterfowl refuges, and historic sites.   

(b) The Secretary of Transportation shall cooperate and consult with the Secretaries of the 
Interior, Housing and Urban Development, and Agriculture, and with the states, in 
developing transportation plans and programs that include measures to maintain or 
enhance the natural beauty of lands crossed by transportation activities or facilities. 

(c) The Secretary may approve a transportation program or project (other than any project for 
a park road or roadway under Section 204 of Title 23) requiring the use of publicly owned 
land of a public park, recreation area, or wildlife and waterfowl refuge of national, state, or 
local officials; or land of an historic site of national, state, or local significance (as 
determined by the federal, state, or local officials having jurisdiction over the park, area 
refuge, or site) only if, 

(1) there is no prudent and feasible alternative to using that land; and 

(2) the program or project includes all possible planning to minimize harm to the park, 
recreation area, wildlife and waterfowl refuge, or historic site resulting from the use. 

Similarly, California law requires a state agency that proposes a project which may result in 
adverse effects on historical resources listed or eligible for listing in the National Register of 
Historic Places (NHRP) or the California Register of Historical Resources (CRHR) to consult with 
the State Historic Preservation Office and to identify feasible and prudent measures that will 
eliminate or mitigate the adverse effects (California Public Resources Code §§ 5024 and 5024.5; 
CEQA Guidelines § 15064.5.) 

Section 6(f) 
State and local governments often obtain grants through the Land and Water Conservation Fund 
Act to acquire or make improvements to parks and recreation areas (16 U.S.C. §§ 460-4 through 
460-11, September 3, 1964, as amended 1965, 1968, 1970, 1972–1974, 1976–1981, 1983, 1986, 
1987, 1990, 1991, 1993–1996).  Section 6(f) of the act prohibits the conversion to a non-
recreational purpose of property acquired or developed with these grants without the approval of 
the U.S. Department of the Interior’s (DOI’s) National Park Service.  Section 6(f) directs DOI to 
ensure that replacement lands of equal value (monetary), location, and usefulness are provided 
as conditions to such conversions.  Consequently, where such conversions of Section 6(f) lands 
are proposed for transportation projects, replacement lands must be provided. 

California statutes similarly require replacement lands.  The California Public Park Preservation 
Act of 1971 (California Public Resources Code § 5400 et seq.) provides that a public agency that 
acquires public parkland for non-park use must either pay compensation that is sufficient to 
acquire substantially equivalent substitute parkland or provide substitute parkland of comparable 
characteristics. 
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B.  METHOD OF EVALUATION OF IMPACTS 

This evaluation of potential impacts on Section 4(f) and 6(f) resources focuses on identifying uses of 
and historical, cultural, parkland, and wildlife resources under existing conditions, and potential uses 
of and impacts on these resources under the No Project, and High-Speed Train (HST) Alternatives.  
For this program document, the primary goal of the analysis is the identification of Section 4(f) and 
6(f) resources on or very close to the proposed HST Alternative alignment options and the relative 
potential impacts of the alternatives on these resources.  At this stage, it is not practical to study and 
measure the severity of each potential impact identified.  No fieldwork will be conducted as part of 
this analysis.  In subsequent project-level analysis, should a decision be made to proceed with the 
HST Alternative, Section 4(f) and 6(f) resources, potential uses and impacts, and appropriate 
mitigation measures would be identified in detail. 

Various sources will be consulted, including parkland and wildlife refuge agencies, the cultural 
resource areas identified as part of this study, and relevant maps of the alignment areas, to identify 
potential resources in each region.  To identify and quantify the potential impacts by resource type, 
the improvements included under each alternative (rail alignments, rail stations, and airports) will be 
overlaid on available databases and maps.   

Two types of potential impacts on Section 4(f) and 6(f) resources will be identified:  direct and 
proximity. 

• Direct Impact:  A physical feature of a proposed improvement would be within 150 feet from 
centerline and could directly intersect with a portion or all of the resource and require the use of 
property from that resource. 

• Proximity Impact:  A physical feature of a proposed improvement has the potential to impact the 
resource as a result of its proximity to the resource. 

Potential impacts will be assigned a qualitative ranking of high, medium, or low based on the 
proximity of the resource to the centerline of the proposed improvement.  The rankings are 
summarized in Table 12. 

Table 12 
Rankings for Potential Direct and Proximity Impacts 

on Section 4(f) and 6(f) Resources 

Ranking 
Distance of Resource from 

Centerline Potential Impact 

High 0 to 150 ft (0 to 46 m) Direct 

Medium  150 to 450 ft (46 to 137 m) Proximity 

Low  450 to 900 ft (137 to 274 m) Proximity 
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17.  Cumulative Impacts 

Regulatory Requirements and Methods of Evaluation 

NEPA and CEQA require lead agencies to evaluate a proposed undertaking’s potential to contribute to 
cumulative impacts in the project or program area.  Cumulative impact refers to the combined effect of 
“two or more individual effects which, when considered together, are considerable or which compound or 
increase other environmental impacts” (CEQA Guidelines Sec. 15355).  As defined by the State of 
California, cumulative impacts reflect 

… the change in the environment which results from the incremental impact of the 
project when added to other closely related past, present, and reasonably foreseeable 
probable future projects.  Cumulative impacts can result from individually minor but 
collectively significant projects taking place over a period of time (CEQA Guidelines Sec. 
15355[b]). 

This is consistent with NEPA’s use of the term (see CEQ NEPA regulations, 40 CFR 1508.7).  The 
President’s Council on Environmental Quality (CEQ) guidance on cumulative impacts further recognizes 
two categories of cumulative impacts:  those that represent the additive effect of repeated activities 
taking place as part of a single proposed undertaking, and those that represent the combined effect of 
activities taking place under more than one proposed undertaking (Council on Environmental Quality 
Guidance Regarding Cumulative Effects, January 1997).   

CEQA requires the lead agency to identify projects and programs related to the undertaking being 
analyzed and evaluate the combined (cumulative) effects of those related projects on the environment.  
If any cumulative impacts are identified as significant, the lead agency must then assess the degree to 
which the proposed undertaking would contribute to those impacts, and identify ways of avoiding or 
reducing any contribution evaluated as  “cumulatively considerable” (CEQA Guidelines Sec. 15130[b]).  
CEQ’s cumulative impact guidance similarly directs lead agencies to restrict analysis of cumulative impacts 
to those that are meaningful (Council on Environmental Quality 1997).  Although both CEQA and NEPA 
include the requirement to consider “past projects” when addressing cumulative impacts, recent CEQ 
guidance discounts the value of this assessment of past projects directing that relevance of addressing 
past projects relates to the “concise description of the identifiable present effects” (CEQ June 24, 2005 
Memorandum).   

Under CEQA, lead agencies may use a “list” approach to identify related projects for analysis, or may 
base the identification of cumulative impacts on a summary of “projections” in an adopted general plan or 
related planning document.  CEQ’s guidance is consistent with CEQA’s approach and offers additional 
strategies to identify cumulative impacts requiring analysis, such as: input from questionnaires, 
interviews, and panels; use of analytical tools such as checklists, matrices, and system diagrams; 
modeling and trends analysis; and for resources where spatial relationships are important, GIS analysis.  
In this Program EIS/EIR, both the list and projections approaches will be adapted and used.   

This cumulative impact analysis focuses on the resources potentially affected by the proposed action and 
alternatives and identifies where there may be impacts to these resources, when considering past, 
present, and reasonably foreseeable future actions.  The cumulative analysis will describe the identifiable 
present effects on resources of concern that are attributable to past actions.  The impact analysis will 
focus on other broad regional present and probable future projects, including other highway 
improvements and transit projects within the study area and within the same areas of potential effect 
evaluated for the conceptual corridors included as part of the No Project, and HST Alternatives.  Because 
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of the population growth potential and the proximity to study corridors and stations analyzed in this 
environmental document, other major non-transportation projects will also be considered as part of the 
cumulative analysis.  While other project-specific actions may be likely to occur in the study area by 
2020, this Program EIR/EIS analyzes the broad environmental issues based on the broad program 
definition and the regional cumulative impacts and, therefore, does not consider the more localized 
cumulative issues related to subsequent approvals.   

Information from existing environmental documents completed for regional projects, such as regional 
transportation plans that include the highway and airport improvement projects approved for future 
implementation under the No Project Alternative and projections made in the state implementation plan 
for air quality, will be used.  The cumulative impact analysis for each resource identifies whether there is 
a significant cumulative impact under the No Project Alternative, if the proposed action and alternatives 
have a considerable contribution to the cumulative impact, and the availability of mitigation measures at 
the program level to avoid, minimize, or compensate for the cumulative impact.  However, specific 
analysis of localized impacts and related cumulative impacts, as well as mitigation related to these 
cumulative impacts that could occur for subsequent project-specific approvals, will need to be addressed 
through project-level CEQA and NEPA compliance. 
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APPENDIX A 

NOISE AND VIBRATION SCREENING DISTANCES 

Table A-1 
Noise Screening Distances for High-Speed Train (HST) Alternative 

Speed  
(miles per hour) Type of Corridor Land Use—Ambient Distance1 (feet) 

≥180 Existing Rail Urban/Noisy Suburban 700 
  Quiet Suburban/Rural 1200 
 Existing Highway Urban/Noisy Suburban 600 
  Quiet Suburban/Rural 1100 
 New Rail Urban/Noisy Suburban 700 
  Quiet Suburban/Rural 1300 

<180 & ≥125 Existing Rail Urban/Noisy Suburban 300 
  Quiet Suburban/Rural 500 
 Existing Highway Urban/Noisy Suburban 250 
  Quiet Suburban/Rural 400 
 New Rail Urban/Noisy Suburban 350 
  Quiet Suburban/Rural 600 

<125 Any Urban/Noisy Suburban 375 
  Quiet Suburban/Rural 750 

Station2 Any Urban/Noisy Suburban 225 
  Quiet Suburban/Rural 450 

Ambient noise threshold for suburban/rural is 55 to 60 day-night average level (Ldn). 
1 Measured from centerline of track. 
2 For a distance of 0.25 mile in either direction from center of station. 

 

 
Table A-2 

Vibration Screening Distances for HST Alternative 

Speed  
(miles per hour) Receptor Type Distance* (feet)

≥125 Special Facilities (e.g., concert halls, research) 750 
 Residential 220 
 Institutional (e.g., schools, public buildings) 160 

<125 Category 1 (e.g., concert halls, research) 600 
 Category 2 (e.g., residences, theaters, auditoria) 200 
 Category 3 (e.g., schools, public buildings) 120 

* Measured from centerline of track. 
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Table A-3 

Noise Screening Distances for Highways 

Number of Lanes Distance* (feet)
2 242 
4 335 
6 390 
8 455 

10 510 
12 580 
14 640 
16 715 

* Measured from centerline of highway. 
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APPENDIX -B 

Noise and vibration rating method 

For this screening study, an impact metric (IM) and impact rating (IR) have been defined as follows: 

Impact Metric (IM) = R + 0.3 MU +100 H + 250 S, 

Where: 

R = number of people impacted per mile in areas with residential land use (per the Federal Railroad 
Administration’s [FRA’s] “Severe” and “Impact” categories), 

MU = number of people potentially impacted per mile in mixed commercial/residential land use, 

H = number of hospitals per mile, and 

S = number of schools per mile. 

The calculations are based on the number of people estimated to be within the screening distance in a 
segment, divided by the number of route miles associated with that segment.  Each term in the IM 
equation is given a weighting based on the estimated number of people associated with that sensitive 
site.  For example, the 0.3 factor accounts for land usage other than residential and is appropriate 
because the population density is based on census tracts and covers a wider area than just the mixed 
land use.  The 100 and the 250 factors are an estimated average number of people affected in each type 
of facility.  There may be more people in each facility, but only 1 to 3 sides of the building(s) would be 
exposed to noise. 

The numbers obtained from the IM equation are used to determine a rating for each segment based on 
the following noise rating scheme (IR): 

High (H) = IM > 200; Medium (M) = 80 < IM <200; Low (L) = IM < 80. 

Similarly, the same method is used to develop a vibration rating scheme (IR): 

High (H) = IM >100; Medium (M) = 40 < IM < 100; Low (L) = IM < 40. 

Implications of the rating scheme for noise as defined in this manner are that an IR of low (L) with IM 
less than 80 corresponds to a residential impact of four people per house and 20 houses per mile (520 
feet between houses for development on both sides of the alignment), and no institutional impacts. 
Because of their higher occupancy, institutional impacts add substantially to the impact rating. 
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APPENDIX -C 

noise and vibration impact criteria 

NOISE IMPACT CRITERIA 

The Federal Railroad Administration’s (FRA’s) noise criteria are ambient-based, such that a rail project’s 
noise is compared with existing conditions to provide an assessment of the effect of the potential change 
in noise environment on various land uses in the transportation corridor.11  The assessment of project 
noise levels incorporates elements of both “relative” and “absolute” limits.  Relative criteria are based on 
expected annoyance due to the change in the noise environment.  Absolute criteria are based on activity 
interference such as interfering with speech (listening to radio or television) or arousing from sleep. 

The figure used for noise impact assessment is the day-night sound level (Ldn) measured in decibels 
(dBA) for residential land uses, Land Use Category 2, including buildings where people sleep (residences, 
hospitals, hotels, motels).  The hourly equivalent sound level (Leq) in dBA is applied during hours of active 
use in parks (Land Use Category 1) and institutional uses (Land Use Category 3—churches, libraries, 
schools). 

The FRA categorizes changes in noise over existing conditions in three levels of effect: no impact, impact, 
and severe impact.  The noise levels for alternatives are compared to the existing ambient noise level 
prior to the introduction of the alternative.  The intersection of the two levels on the graph in Figure 3.4-
C-1 is an indicator of the degree of impact.  Below the threshold of impact, the alternative would have no 
impact on noise since, on the average, there would be an insignificant increase in the number of people 
highly annoyed by the new noise from the alternative.  For severe impact, a significant percentage of the 
people exposed to the noise would be highly annoyed by the new noise source.  Impact is assessed when 
the noise level would be noticeable but would not be sufficient to cause strong, adverse reactions from 
the community.  Upper limits are included in the FRA criteria to account for high noise levels judged to 
interfere with human activities. 

                                                
11 U.S. Department of Transportation, Federal Railroad Administration.  “High Speed Ground Transportation Noise and Vibration 

Impact Assessment”.  Washington DC: 1998. 
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Figure C-1 
Noise Impact Criteria for High-Speed Rail Projects 

 

VIBRATION IMPACT CRITERIA 

Table C-1 
Ground-Borne Vibration Impact Criteria 

Ground-Borne Vibration Impact Levels  
(VdB re 1 micro inch/sec) 

Land Use Category Frequent Events1 Infrequent Events2 

Category 1:  Buildings where low ambient 
vibration is essential for interior operations. 65 3 65 3 

Category 2:  Residences and buildings where 
people normally sleep 72 80 

Category 3:  Institutional land uses with 
primarily daytime use. 75 83 

Notes: 
VdB re 1 micro inch/sec  =  velocity level in decibel units re one micro-inch per second. 
1 Frequent events are defined as more then 70 vibration events per day.  Most rapid transit projects fall into this category. 
2 Infrequent events is defined as fewer than 70 vibration events per day.  This category includes most commuter rail systems 
3 This criterion limit is based on levels that are acceptable for most moderately sensitive equipment such as optical microscopes.  

Vibration sensitive manufacturing or research will require detailed evaluation to define acceptable vibrations levels.  Ensuring 
lower vibration levels in a building often requires special design of the heating/air conditioning systems and stiffened floors. 
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Tech Memo 4a:  Conditions, Configurations and Traffic on Existing System 
 

November 15, 2006  Page 25 

10.   Niles Jct. to Stockton 
Altamont Commuter Express (ACE) route via UP’s Oakland Subdivision and SP’s old 
Lathrop to Niles Jct. route now largely abandoned. 

 

10a.  Niles Jct. to Stockton - ACE Corridor (UP Oakland Subdivision) 
General Conditions: 

• Class of tracks – FRA class 4. 
• Speed – Mix: 

- 79 MPH passenger / 60 MPH freight 
- 60 MPH passenger / 40 MPH freight 
- 40 MPH passenger / 35 MPH freight 

• Signal system – CTC. 
• General condition of railway – 131 pound CWR. 
• Number of tracks – One. 
• Passing sidings, number and length – 7 sidings. 

Vary from 4,100 feet to 10,000 feet. 
Configuration:  

• General description of surrounding land use – suburban and rural. 
• Width of ROW – 100 feet. 
• Approx. length – 63 miles. 
• Utilities – fiber optics. 

Ownership: 
• ROW ownership – UP. 
• Trackage rights – None. 
• Passenger rights – ACE. 
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Traffic: 

• Average daily passenger trains – 8. 
• Average daily freight trains – 4 to 8. 
• Switching and yard operations – Minimal. 

Capacity Potential:  
• Possible second main track in many locations. 

Capacity Expansion Challenges: 
• Bridges and tunnels. 

 
10b.   Niles Jct. to Tracy (Old SP Altamont Pass Line) 
 
General Conditions: 

• Class of tracks – abandoned, or FRA class 1. 
• Speed – 10 MPH. 
• Signal system – None. 
• General condition of railway – Mostly abandoned, track removed except Nile Jct. to Sunol. 

Rebuilt SH jointed rail. 
• Number of tracks – One. 
• Passing sidings, number and length – Minimal. 

Configuration:  
• General description of surrounding land use – suburban and rural. 
• Width of ROW – 100 feet. 
• Approx. length – 42 miles. 
• Utilities – fiber optics cable, various overhead and underground utility crossings. 

Ownership: 
• ROW ownership – Alameda County. 
• Trackage rights – Leased to museum operation (Niles Canyon Historical Railway). 
• Passenger rights – museum operation. 

Traffic: 
• Average daily passenger trains – 0 to 2 (weekends only). 
• Average daily freight trains – None. 
• Switching and yard operations – None. 

Capacity Potential:  
• Limited. 

Capacity Expansion Challenges: 
• Line is mostly abandoned. 
• Track in place for switching use only Tracy to Midway. 
• Track in place Niles Jct. to Sunol (operates Niles Canyon Historical Railway) 

D000888



Tech Memo 4a:  Conditions, Configurations and Traffic on Existing System 
 

November 15, 2006  Page 27 

11.   Oakland to San Jose 
Five overlapping segments many of which can be used in combination. All segments, 
except one, are fully owned by the UP. 

 
11a. UP Coast Subdivision 
Approx. segment length 34 miles. 

i) Elmhurst to Newark 
ii) Newark to Santa Clara 
iii) Santa Clara to Diridon 

 
General Conditions: 

• Class of tracks: 
i) FRA class 4 
ii) FRA class 3 and 4 
iii) FRA class 3 

• Speed: 
i) 70 MPH passenger/ 

60 MPH freight 
ii) MAX 70 MPH 

passenger/ 60 MPH 
freight 

iii) 40 MPH 
• Signal system: 

i) ABS 
ii) CTC 
iii) 3 MT CTC 

 
 

• General condition of railway: 
i) 113 pound second hand CWR 
ii) 136 pound CWR and 113 CWR 
iii) 136 pound CWR 

• Number of tracks: 
i) single track 
ii) single track 
iii) 3 main tracks 

• Passing sidings, number and length: 
i) Yard at Mulford, 3,200 feet at Alvarado Street, 13,600 feet at Newark 
ii) Yard at Newark, 4,000 feet at Albrae Street, 14,000 feet at Santa Clara 
iii) Yard at Newhall Street 

Configuration:  
• General description of surrounding land use: 

i) Suburban 
ii) Rural and industrial 
iii) Urban 

• Width of ROW: 
i) 100 feet 
ii) Less than 100 feet 
iii) Varies 
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• Utilities: 
i) None 
ii) Fiber optics 
iii) Fiber optics 

Ownership: 
• ROW ownership: 

i) UP 
ii) UP 
iii) Peninsula Corridor Joint Powers Board (PCJPB) 

• Trackage rights: 
i) None 
ii) None 
iii) PCJPB 

• Passenger rights: 
i) Amtrak Intercity 
ii) Amtrak Intercity, Capitol Corridor, ACE 
iii) Amtrak Intercity, Capitol Corridor, ACE, PCJPB 

Traffic: 
• Average daily passenger trains: 

i) Amtrak Intercity: 2 
ii) Amtrak Intercity: 2, Capitol Corridor: 14, ACE: 8 
iii) Amtrak Intercity: 2, Capitol Corridor: 14, ACE: 8, PCJPB: 96 

• Average daily freight trains: 
i) UP: 4 to 6 
ii) UP: 4 to 6 
iii) UP: 10 

• Switching and yard operations: 
i) Mulford 
ii) Newark 
iii) San Jose – Newhall Street 

Capacity Potential:  
i) 2 tracks 
ii) 2 tracks (New trestle structure could accommodate 3-4 tracks through wetlands) 
iii) 4 tracks 

Capacity Expansion Challenges: 
i) N/A 
ii) Extensive wetlands 
iii) Santa Clara to Diridon will require some expensive property acquisition 
iv) Need several grade-crossing separations 

 

11b. UP Niles Subdivision 
Approx. segment length 31 miles. 

i) West Oakland to Jack London Square Station 
ii)  Jack London Square Station to Elmhurst 
iii) Elmhurst to Niles Jct. 
iv) Niles Jct. to Newark (Centerville Line) 
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General Conditions: 
• Class of tracks: 

i) FRA class 3 
ii) FRA class 4 
iii) FRA class 4 
iv) FRA class 4 

• Speed: 
i) 50 MPH passenger/ 40 MPH freight 
ii) 79 MPH passenger/ 60 MPH freight 
iii) 79 MPH passenger / 50 MPH freight  
iv) 79 MPH passenger / 45 MPH freight (35 & 15 for passenger through Jct. and around 

wye). 
• Signal system: 

i) 2 MT CTC 
ii) 2 MT CTC 
iii) 1 MT CTC  
iv) 2 MT CTC 

• General condition of railway: 
i) 136 pound CWR 
ii) 136 and 113 pound CWR 
iii) 119 pound CWR 
iv) 119 and 133 pound CWR 

• Number of tracks: 
i) 2 main tracks 
ii) 2 main tracks 
iii) 1 main track 
iv) 2 main tracks 

• Passing sidings, number and length: 
i) Station track at Jack London Square Station 
ii) Station track at Coliseum Station 
iii) 1 siding at Hayward – 11,000 feet 
iv) N/A 

Configuration:  
• General description of surrounding land use: 

i) Urban 
ii) Urban 
iii) Urban 
iv) Urban 

• Width of ROW: 
i) City street 
ii) 100 feet 
iii) 100 feet 
iv) 100 feet 

• Utilities: 
i) Fiber optics and pipelines 
ii) Fiber optics and pipelines 
iii) Fiber optics 
iv) Fiber optics 
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Ownership: 
• ROW ownership: 

i) City of Oakland Franchise 
ii) UP 
iii) UP 
iv) UP 

• Trackage rights: 
i) BNSF 
ii) BNSF 
iii) BNSF 
iv) None 

• Passenger rights: 
i) Amtrak Intercity, Capitol Corridor, San Joaquin 
ii) Amtrak Intercity, Capitol Corridor 
iii) Amtrak Intercity, Capitol Corridor 
iv) Amtrak Intercity, Capitol Corridor, ACE 

Traffic: 
• Average daily passenger trains: 

i) Amtrak Intercity: 2, Capitol Corridor: 50, San Joaquin: 16 
ii) Amtrak Intercity: 2, Capitol Corridor: 24 
iii) Capitol Corridor: 14 
iv) Capitol Corridor: 14, ACE: 8 

• Average daily freight trains: 
i) BNSF: 2, UP: 12  
ii) BNSF: 2, UP: 12 
iii) BNSF: 2, UP: 2 to 4 
iv) UP: 4 to 8 

• Switching and yard operations: 
i) Between West Oakland & East Oakland 
ii) Between East Oakland & Elmhurst 
iii) Insignificant 
iv) Insignificant 

Capacity Potential:  
i) 4 tracks 
ii) 4 tracks 
iii) 3 tracks 
iv) 3 tracks 

Capacity Expansion Challenges: 
i) Additional track would displace Oakland city street 
ii) N/A 
iii) N/A 
iv) Station configuration at Centerville 

 

11c. UP Oakland Subdivision 
Approx. segment length 20 miles. 

i)   Melrose to Union City 
ii)   Union City to Niles Jct. 
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General Conditions: 
• Class of tracks: 

i) Switching drill in use to 98th Ave., Oakland. FRA class 1. Main line out of service. 
ii) N/A 

• Speed: 
i) 10 MPH 
ii) 60 MPH 

• Signal system: 
i) CTC 
ii) CTC 

• General condition of railway: 
i) 131 pound CWR 
ii) 131 pound CWR 

• Number of tracks: 
i) 1 main line and switching drills 
ii) 1 main line and switching drills 

• Passing sidings, number and length: 
i) 7,000 feet Hayward 
ii) 4,000 feet Fremont 

Configuration:  
• General description of surrounding land use: 

i) Urban 
ii) Suburban 

• Width of ROW: 
i) 50 to 60 feet 
ii) 100 feet 

• Utilities: 
i) Fiber optics 
ii) Fiber optics 

Ownership: 
• ROW ownership: 

i) UP 
ii) UP 

• Trackage rights: 
i) None 
ii) None 

• Passenger rights: 
i) None 
ii) None 

Traffic: 
• Average daily passenger trains: 

i) None 
ii) None 

• Average daily freight trains: 
i) None 
ii) None 

• Switching and yard operations: 
i) Switching along drill to 98th Ave, Oakland 
ii) Switching Fremont and Union City 

Capacity Potential:  
i) 2 tracks 
ii) 2 tracks 

Capacity Expansion Challenges: 
i) BART adjoins ROW. 
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11d. Warm Springs Subdivision 
Approx. segment length 18 miles. 

i)   Niles Jct. to Milpitas 
ii)   Milpitas to San Jose 

 
General Conditions: 

• Class of tracks: 
i) FRA class 1 and 2 
ii) FRA class 1 and 2 

• Speed: 
i) 10 and 25 MPH 
ii) 10 and 25 MPH 

• Signal system: 
i) ABS 
ii) ABS 

• General condition of railway: 
i) Mix of 110, 112, 113, 119 pound jointed rail and 113 pound second hand CWR. 
ii) Mix of 112, 113 and 136 second hand CWR. 

• Number of tracks: 
i) 1 track 
ii) 1 track 

• Passing sidings, number and length: 
i) Multiple yard tracks at Warm Springs and Milpitas. 
ii) None. 

Configuration:  
• General description of surrounding land use: 

i) Industrial, Urban and Suburban. 
ii) Industrial, Urban and Suburban. 

• Width of ROW: 
i) 100 feet 
ii) Less than 100 feet 

• Utilities: 
i) Fiber optics 
ii) Fiber optics 

Ownership: 
• ROW ownership: 

i) UP 
ii) UP 

• Trackage rights: 
i) BNSF 
ii) None 

• Passenger rights: 
i) None 
ii) None 

Traffic: 
• Average daily passenger trains: 

i) None 
ii) None 

• Average daily freight trains: 
i) BNSF: 2, UP: 2 to 4. 
ii) UP: 2 to 4. 
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• Switching and yard operations: 
i) Extensive switching and yard operations Warm Springs, Milpitas. 
ii) Extensive switching on industrial drill tracks on north side of San Jose. 

Capacity Potential:  
i) 2 main tracks 
ii) 2 main tracks 

Capacity Expansion Challenges: 
i) No room for second main tracks in vicinity of Warm Springs yard. 
ii) Narrow ROW. Numerous complex street intersections. 

 
11e. UP San Jose Branch 

Approx. length 19 miles. 

i)   Niles Jct. to Paseo Padre Blvd. 
ii)   Paseo Padre Blvd. to San Jose 

 
General Conditions: 

• Class of tracks: 
i) Abandoned 
ii) Out of service to Milpitas, FRA class 1 from Milpitas to San Jose. 

• Speed: 
i) N/A 
ii) 10 MPH 

• Signal system: 
i) Out of service (CTC) 
ii) Out of service, yard limits south of Milpitas. 

• General condition of railway: 
i) Abandoned 
ii) Out of service – jointed rail south of Milpitas. 

• Number of tracks: 
i) 1 track 
ii) 1 track 

• Passing sidings, number and length: 
i) None 
ii) Milpitas yard – 10,000 feet. 

Configuration:  
• General description of surrounding land use: 

i) Suburban 
ii) Suburban 

• Width of ROW: 
i) 60 feet 
ii) 60 feet 

• Utilities: 
i) Fiber optics 
ii) Fiber optics 
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Ownership: 
• ROW ownership: 

i) UP 
ii) Paseo Padre Blvd to Williams Street sold to Santa Clara VTA. 

• Trackage rights: 
i) None. 
ii) UP retained trackage rights at Milpitas. 

• Passenger rights: 
i) Sold to VTA 
ii) Sold to VTA 

Traffic: 
• Average daily passenger trains: 

i) None 
ii) None 

• Average daily freight trains: 
i) None 
ii) None 

• Switching and yard operations: 
i) None 
ii) In vicinity of Warm Springs and Milpitas 

Capacity Potential:  
i) 2 tracks – planned as BART corridor 

Capacity Expansion Challenges: 
i) Narrow ROW 
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12.   San Francisco to San Jose 
The Caltrain Corridor. 

 
General Conditions: 

• Class of tracks – FRA class 4. 
• Speed – 70 MPH passenger / 

60 MPH freight. 
• Signal system – 2 MT CTC 

and DT ABS. 
• General condition of railway – 

136 pound CWR. 
• Number of tracks –  

- San Francisco to Santa 
Clara: 2 main tracks. 

- Santa Clara to Diridon: 3 
main tracks. 

• Passing sidings, number and 
length – South San Francisco, 
Newhall Street yard and San 
Jose. 

Configuration:  
• General description of 

surrounding land use – urban, 
suburban and rural. 

• Width of ROW – 100 feet. 
• Approx. length – 47 miles. 
• Utilities – fiber optics, pipeline. 

 

Ownership: 
• ROW ownership – PCJPB. 
• Trackage rights – UP. 
• Passenger rights – UP retains Amtrak intercity rights. 

Traffic: 
• Average daily passenger trains – 96 weekdays. 
• Average daily freight trains – 4. 
• Switching and yard operations – San Jose, Newhall yard, Redwood City and South San 

Francisco. 
Capacity Potential:  

• Three to four main tracks. 
Capacity Expansion Challenges: 

• Station platforms, tunnels. 
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13.   Redwood Jct. to Newark  
Old SP Dumbarton line now owned by the PCJPB. 

 

General Conditions: 
• Class of tracks – FRA class 1. 
• Speed – 10 MPH. 
• Signal system – ABS (out of service). 
• General condition of railway – Old jointed rail. Minimal maintenance.  
• Number of tracks – One. 
• Passing sidings, number and length – Switching drill. 

Configuration:  
• General description of surrounding land use – suburban/San Francisco Bay/Wetlands. 
• Width of ROW – 100 feet. 
• Approx. length – 11 miles. 
• Utilities – Unknown. 

Ownership: 
• ROW ownership – PCJPB. 
• Trackage rights – UP. 
• Passenger rights – PCJPB. 

Traffic: 
• Average daily passenger trains – None. 
• Average daily freight trains – None. 
• Switching and yard operations – Redwood Jct. to Belhaven and Newark . 

Capacity Potential:  
• Possible two main tracks. 

Capacity Expansion Challenges: 
• Railroad bridge needs complete rebuilding. 
• Track passes through San Francisco Bay National Wild Life Refuge. 
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14.   San Jose to Salinas 

Southern portion of UP’s Coast Subdivision. 
 
 
14a.  San Jose to Gilroy (UP Coast 
Subdivision) 
General Conditions: 

• Class of tracks – FRA class 4. 
• Speed –  

- 79 MPH passenger / 60 MPH freight 
- 50 MPH passenger / 40 MPH freight 

• Signal system – DT-ABS, CTC, two main 
track CTC. 

• General condition of railway – 136 pound 
CWR. 

• Number of tracks – One. Some second main 
track. 

• Passing sidings, number and length – 1 
siding at 10,000 feet. 

Configuration:  
• General description of surrounding land use – 

suburban and rural. 
• Width of ROW – 100 feet. 
• Approx. length – 30 miles. 
• Utilities – fiber optics. 

Ownership: 
• ROW ownership – UP. 
• Trackage rights – None. 
• Passenger rights – Amtrak, PCJPB- San Jose 

to Gilroy. 
 

 

Traffic: 
• Average daily passenger trains – 10 San Jose to Gilroy 
• Average daily freight trains – 4 to 6. 

Capacity Potential:  
• Possible two main tracks. 

Capacity Expansion Challenges: 
• Adjacent highway and residential areas. 
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14b. Gilroy to Salinas 
 
General Conditions: 

• Class of tracks – FRA class 3 and 4. 
• Speed – Mix. 

- Top speed: 60 MPH Passenger / 40 MPH Freight 
• Signal system – Mix: DT, CTC and ABS. 
• General condition of railway – 132 to 136 pound CWR. 
• Number of tracks – One, sometimes two.  
• Passing sidings, number and length – 2 sidings at 6,000 feet. 

Configuration:  
• General description of surrounding land use – suburban and rural. 
• Width of ROW – 100 feet. 
• Approx. length – 38 miles. 
• Utilities – fiber optics. 

Ownership: 
• ROW ownership – UP. 
• Trackage rights – None. 
• Passenger rights – Amtrak. 

Traffic: 
• Average daily passenger trains – 2. 
• Average daily freight trains – 4 to 6. 
• Switching and yard operations – Logan, Watsonville and Salinas. 

Capacity Potential:  
• Possible two main tracks. 

Capacity Expansion Challenges: 
• Wetlands in Elkhorn Slough. 
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8.0 STUDY OUTCOMES

THE REGIONAL RAIL STUDY EXPLORES THREE 
STUDY OUTCOMES:
1. Regional Rail without High-Speed Rail

2. Regional Rail with High-Speed Rail entering from East 
(Altamont Pass)

3. Regional Rail with High-Speed Rail entering from South
(Pacheco Pass)

8.1 Regional Rail Operating Plan Without High-Speed Rail
This section identifies the recommended services and improve-
ments for the Bay Area Regional Rail Plan that emerged from
the evaluation of Alternatives 1 and 2, assuming no high-speed
rail. Absent high-speed rail, the recommended regional rail 
network would have the following key characteristics:

■ BART — Reinvest in existing system to improve reliability
and make the following improvements:

— Improve Core Capacity by making modifications to vehi-
cles, stations, track and signals as they are replaced or
upgraded to accommodate passenger growth over the
long term

— Implement Resolution 3434 extensions to Warm
Springs/Santa Clara County and eastern Contra Costa
County.

— Implement improvements to connect BART with
standard railroad services and regional bus lines in vari-
ous corridors including a one-station extension to an
intermodal with ACE at Isabel/Stanley

— Construct 4th track through Oakland to facilitate
throughput and improve transfer convenience between
East Bay and Transbay lines

— Develop Infill stations at various locations keyed to local
land use opportunities in accordance with BART station
planning policies

— Further define “Metro” service plan to increase capacity,
coverage and reliability to inner Bay Area including the
Oakland - Transbay - San Francisco zone; service plan
may provide for new skip stop or expanded mid-line
turnback capability.

— In the longer term, pursue construction of a second Bay
Crossing with new subway line to improve coverage to
San Francisco in the long term (paired with rail tunnel)

The Transbay Tube under San Francisco Bay is the backbone
of the system, with a throughput of 24-27 trains in each direc-
tion during the peak hour. Baseline improvements would
improve service reliability and increase capacity of transbay
car fleet with operation on 120-second headways. The
Regional Rail Plan includes the provision of a second tube and
San Francisco subway to relieve the existing tube. 
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Regionally, BART currently operates five lines as follows:

■ Pittsburg/Bay Point _ Daly City: Service is provided on
weekdays every 15 minutes early mornings, during peak
periods, midday and evenings. Service is provided every 20
minutes late evenings and all day Saturdays and Sundays.

■ Richmond _ Daly City: Service is provided on weekdays
every 15 minutes during peak periods and midday and on
Saturdays every 20 minutes during peak periods and mid-
day. No Sunday service.

■ Dublin/Pleasanton _ Millbrae: Service is provided on week-
days every 15 minutes early mornings, during peak periods,
midday and evenings. Service is provided every 20 minutes
late evenings and all day Saturdays and Sundays.

■ Fremont _ Daly City: Service is provided on weekdays every
15 minutes during peak periods and midday and on Satur-
days every 20 minutes during peak periods and midday. No
Sunday service.

■ Fremont _ Richmond: Service is provided on weekdays
every 15 minutes early mornings, during peak periods, mid-
day and evenings. Service is provided every 20 minutes late
evenings and all day Saturdays and Sundays.

The Baseline anticipates reductions in headways to provide
12-minute service on all regional lines. In the longer term, in
conjunction with the Regional Rail Plan, BART is considering
development of a “Metro” service plan which would further
reduce headways in the inner core to as low as 3-5 minutes
depending upon the number of routes present.

■ US 101 North — Implement SMART project; service plan in
the early years will have trains operating on 30-minute
headways during peak periods with an approximate 90-
minute schedule between Larkspur and Cloverdale. Make
capacity and operational improvements over the long term
to support 20-minute peak headways and higher ridership
levels.

■ North Bay — Preserve corridor in near and intermediate
terms and consider as appropriate to develop north-south
and east-west services using standard equipment in the
long term with service frequencies on each route of approxi-
mately 60 minutes throughout the day with timed transfers
at key locations.

■ I-80 & East Bay — Expand the East Bay rail network from
San Jose to Sacramento to 3 tracks with 4 track sections
from Oakland to Richmond and in Solano County to support
operation of standard higher speed railroad rolling stock
compatible with freight traffic. 

Current Capitol Corridor schedules provide 32 daily trains with
approximately 40-minute headways during peak periods and
shoulders of peak periods with approximately 118-minute run-
ning time in the Sacramento - Oakland segment and variable
headways (14 trains daily) with approximate 65-minute running
time Oakland to San Jose. Baseline improvements will reduce
headways on the Sacramento - Oakland segment to approxi-
mately 40 minutes with 90-minute headways Oakland - San
Jose. Regional rail plan improvements will further reduce
aggregate headways Sacramento - Oakland to as low as 15
minutes and will reduce travel time between Sacramento and
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San Jose to 149 minutes. Some of the service in the inner East
Bay may be provided by shorter distance trains operating
between Union City and Hercules.

■ Transbay — Provide near term investments in BART Core
Capacity including provision of higher-capacity cars, track
and signaling and operational improvements; in the longer
term, provide new transbay tube and San Francisco BART
line paired with rail tunnel in long-term future. 

Currently, the maximum number of trains operating in the
peak hour is 27 or 28. Baseline improvements will support
reliable headways of 2 minutes in existing tube. The
Regional Rail Plan includes a second tube and San
Francisco line to distribute passengers and relieve
overcrowding on the existing tube.

■ Peninsula — Expand Caltrain to 3 or 4 tracks where feasible
and operate with lightweight electric multiple-unit equipment
to for rapid acceleration and frequent express and local serv-
ice on the Peninsula. 

Current service plan includes a mix of locals, limited stop
trains and “Baby Bullet” express trains with aggregate
headways of approximately 15 minutes during peak 
periods and 30 minutes off peak. Locals operate on
approximate 95-minute schedules and express trains on
approximate 60-minute schedule. Baseline improvements
to the service plan will add trains to reduce aggregate
headways to 10 minutes peak period and 20 minutes off
peak. The Regional Rail plan anticipates the operation of
additional trains to resulting in 7-1/2 minute headways 
during peak periods and 15 minutes off peak.

■ South Counties — Caltrain currently operates 6 daily trains to
Gilroy. Baseline improvements will enable an operating plan
with 2-hour headways in the peak period, peak direction of
travel. The Regional Rail Plan includes extension of service
to Salinas with further expansion of rail services in South
Bay cities using standard equipment to provide rail connec-
tions to Monterey and Santa Cruz. Approximate hourly
service would be provided on all lines with timed transfers
at key locations.

■ Dumbarton — The Baseline service includes approximately
two trains per hour operating between Union City and the
Peninsula with standard railroad rolling stock. The Regional
Rail Plan includes provision of separate passenger-only
trackage to Union City in the longer term to support opera-
tion of lightweight equipment compatible with Peninsula
train operations allowing Dumbarton trains to interline with
Peninsula services. Peak period trains would operate at 30-
minute headways between Union City and the Peninsula
with hourly service throughout the day.

■ Tri Valley / I-680 — The existing ACE schedule includes 8
daily trains between Stockton and San Jose operating
westbound in the am and eastbound in the pm. Trains
operate on approximate 135 minute schedule. The Baseline
improvements assumes the addition of trains resulting in 30
minute headways in peak travel direction only. The
Regional Rail Plan would expand the Altamont and Tri Val-
ley corridor lines to improve service reliability by adding
trackage to the existing UPRR line and/or putting segments
of the abandoned SPRR back in service to support
expanded and improved passenger service along the 
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ACE rail corridor and to accommodate
regional freight trains; develop regional
bus options in the I-680 corridor. Hourly
service would be provided in both direc-
tions with 30 minute service for peak
period peak direction trains with an
approximate 100-minute running time
between Stockton and San Jose.

■ Central Valley — Currently Caltrans Divi-
sion of Rail and Amtrak provide eight
long haul trains daily between 
Oakland and Bakersfield with four long
haul trains daily between Sacramento
and Bakersfield. The Division of Rail is
currently revising its long range plan. The
Regional Rail plan includes expansion of
regional service in the Central Valley to
provide a regional corridor service
between Sacramento and Merced over
the long term, interlined with ACE serv-
ices and complementing the San Joaquin
long haul trains. Regional trains would
operate on hourly schedules between
Merced and Sacramento. Additional
trains would operate from Modesto to
Oakland or San Jose also on an hourly
schedule resulting in 30-minute service
over Altamont Pass between the San
Joaquin Valley and the Bay Area. 
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Fig. 11 2050 Regional Rail Without High-Speed Rail
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8.2 Phased Implementation of Regional Rail without 
High-Speed Rail 

The Regional Rail Plan is financially unconstrained, and fund-
ing availability is an important consideration when determining
phasing. For purposes of this plan, considerations for phasing
include the size of the potential market for various services in
each corridor, the development of the systemwide network
over time, and the potential to defer high-cost options until
later phases. The phasing plan included herein will help to
inform the investment decisions to be made in both the finan-
cially constrained and vision elements of MTC’s Regional
Transportation Plan (RTP).

Resolution 3434 defines various improvements in the Regional
Rail corridors, which are potentially fundable by Year 2030.
The Regional Rail Plan includes provisions, which would result
in greater investment in regional services over a timeframe
extending to Year 2050. In addition, the Regional Rail Plan
also identifies near term provisions, which would be desirable
in conjunction with development of projects defined in Reso-
lution 3434. 

In general, services and improvements which are high priority
and potentially fundable in the near term given existing Reso-
lution 3434 commitments were indicated in the near term.
Projects that are very high in cost and which could potentially
be deferred or which appear to have promise but are not
needed in the near or intermediate term were included in the
ultimate plan under the Year 2030 - 2050 category.

A possible phasing plan including brief description of the cor-
ridor services is presented in Table 8.2-1. The phasing plan is
for Regional Rail without High Speed Rail. This plan is
provided to show how the system could be improved in
phases; development of projects and services would be tied
to future project development activities to confirm travel mar-
ket demands, project descriptions and costs as well as
project and service implementation priorities.
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Table 8.2.1 Corridor Synopsis and Phasing Plan (continued)

Corridor Synopsis Present–Year 2015 Year 2015–2030 Year 2030–2050

Dumbarton
(Redwood City –
Union City)

■ Dumbarton Rail project is implemented
(Resolution 3434)

■ The service operates with standard
equipment in the near term; separate
passenger trackage is developed in the
Centerville line over the longer term
allowing operation of lightweight equip-
ment between points along the
Peninsula and the greater East Bay

■ Bridge, track and signal
improvements are
made to support initia-
tion of service between
Redwood City and
Union City across the
Dumbarton Bridge

■ Passenger only tracks
constructed between Newark
and Niles to allow operation of
lightweight consists between
Peninsula and East Bay

I-680 & Tri Valley
(Contra Costa &
Southern Alameda)

■ Near term investments are made to
Oakland Subdivision to improve reliabil-
ity of ACE services sharing with freights;
in the longer term, sections of the for-
mer SPRR are put back into service
west of Pleasanton allowing freights to
be separated from passenger lines

■ Regional bus services are developed in
I-680 corridor connecting with regional
rail

■ An intermodal connection is made by
extending BART to meet ACE in
Pleasanton

■ Regional freight operates between the
San Joaquin Valley and Bay Area over
the Altamont lines

■ Track and signal
improvements to Oak-
land Subdivision Niles
– Tracy

■ Regional bus in I-680 
corridor 

■ Restore SPRR to service Niles –
Hearst (Pleasanton); use to pro-
vide direct freight connection to
Niles Subdivision

■ Construct passenger-only tracks
between Hearst (Pleasanton) –
Vasco Road (Livermore) to
improve reliability of operations

■ Livermore BART extension and
ACE intermodal Dublin/
Pleasanton – Isabel/ Stanley or
Greenville/ I-580 (preferred sta-
tion location(s) and phasing to be
determined by more detailed rid-
ership and engineering analysis)

■ Extend eBART to Tracy with
intermodal connection to ACE

■ Construct second main
track between Vasco
Road (Livermore) and
Lathrop to improve 
reliability of operations

■ Track, signal and station
improvements to West
Side Line to extend
service from Tracy to
Patterson
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8.3 REGIONAL RAIL WITH HIGH-SPEED RAIL

8.3.1 Planning Context
The Regional Rail Plan effort was tasked with conducting a
regionally-focused analysis of potential high-speed rail routes
between the Bay Area and Central Valley. The study recommen-
dations on the most promising high-speed rail alignments for
Pacheco and Altamont Passes are formulated independently of
the California High-Speed Rail Authority (CHSRA). The intent of
this plan is to provide input to the CHSRA as it prepares its final
environmental document for the Bay Area to Central Valley
High-Speed Train Program. The CHSRA will ultimately decide
on the preferred route for high-speed rail between the Bay Area
and Central Valley. CHSRA has published a draft program-level
environmental document which provides detailed information on
potential impacts associated with a wide range of options under
consideration in the region. The purpose of this section is to
evaluate the high-speed rail options in the context of the recom-
mended regional rail network absent high-speed rail including
the benefits to the regional system which could occur with the
addition of high-speed rail funding and service implementation. 

CHSRA has indicated a willingness to support operation of
regional operations which serve regional destinations over
lines provided such services are operated with compatible
equipment and additional improvements. These would include
provision of four-track sections approaching and departing
stations as well as additional and more complex train signaling
allowing regional and statewide trains to operate in mixed-flow
with statewide high-speed rail express trains.

The high-speed trains under consideration by CHSRA operate
with lightweight electric equipment at speeds which are gener-
ally over 100 mph and with a top speed of 220 mph over lines
which do not have any grade crossings. (Highest speeds would
be attained in rural areas or other stretches of track which
would be generally tangent and where operation at speeds up
to 220 mph would not conflict with adjacent land uses.) 

Such lines would be similar to the separate, passenger-only
lines which were generally shown in Alternative 2. Whereas
Alternative 1 was developed to operate up to 79 mph using
standard equipment in which operations would be shared with
freight traffic (and include grade crossings), Alternative 2 pro-
vides separate passenger-only trackage generally capable of
speeds ranging up to and exceeding 110 mph depending upon
the track alignment and adjacent land uses, with full grade-
separation. Therefore, high-speed trains entering or operating
within the Regional Rail network could operate over line
segments evaluated in Alternative 2. The portions of Alternative
2 which were recommended for inclusion in the preferred
Regional Rail network without high-speed rail include the
Peninsula Corridor (San Francisco - San Jose) and the cross-
bay connection via the Dumbarton Bridge to Union City. 

In addition to stations served by some or all statewide high-
speed rail trains, Alternative 2 includes a number of stops where
only Regional Rail trains would stop. Additionally, whereas some
statewide trains would stop at some of the Regional Rail stops,
most regional trains would stop at all of these locations. 

CHSRA has prepared an initial statement on potential system
phasing. This report, which was presented to the High-Speed
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Rail Authority Board in May 2007, identifies a Phase 1 project
extending from Anaheim to Los Angeles to Merced and the
San Francisco Bay Area. In this context, a Central Valley seg-
ment extending to Merced (where the central yards and shops
for the statewide network may be located) would be included
in any Phase 1 project, along with a connection to the Bay
Area to be identified. The phasing policy further defines the
Bay Area connection to include “San Francisco, Oakland, or
San Jose or any combination of those cities including all three
cities” with the understanding that the selected Phase I seg-
ment will be further defined at the conclusion of EIR/EIS and
after a preferred route or routes has been selected.

At the same time, it is important to recognize that CHSRA is
committed to developing an ultimate network which would link
all of California’s major metropolitan areas, including San Diego
and Sacramento. From the perspective of the Northern Califor-
nia region, this means that a Sacramento connection via the
Central Valley is included in the high-speed rail plan. As service
to Sacramento is also a consideration for the Regional Rail Plan,
the opportunity to support regional overlay services therefore
extends beyond the inner bay area cities of San Francisco, Oak-
land and San Jose and would include, for example the ability to
operate a regional service between Sacramento and Merced.

Finally, the CHSRA staging policy statement notes that local
decisions to invest in regional corridors where high-speed rail
may also provide service would provide opportunities for the
CHSRA to leverage statewide funds with local investments to
develop corridors for mutual benefit. In this regard, the policy
statement specifically points to the Peninsula alignment:

“should the San Francisco to San Jose segment be identified
and selected as part of the preferred alternative, including this
segment in Phase I will enable the Authority to maximize the
use of these resources and will help to reduce the need for
state funds.” This is the same segment where the recom -
mended Regional Rail Plan without High-Speed Rail identifies
improvements to support operation of higher speed electrified
trackage suitable for operation of multiple unit lightweight
electric equipment with operational similarities to the
statewide high-speed rail.

In summary, the following points emerge:

■ Improvements to provide separate passenger-only regional
rail trackage suitable for operation of lightweight equipment
are most compatible with the high-speed rail system.

■ Additional investments would need to be made to the lines
to provide four track sections approaching and departing
regional stops and where regional stops are themselves
closely spaced, this may require development of extensive
stretches of four track line.

■ Even though the cost of supporting regional and statewide
services on the same line would add to the development cost
of either service separately, combined local and statewide
funding would potentially be available — this additional level
of funding would allow identified improvements to Bay Area
segments to occur sooner with the addition of high-speed rail
funding than might otherwise occur absent high-speed rail..

■ The recommended Regional Rail network includes a “high-
speed ready” line along the Peninsula from San Francisco
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to San Jose as well as consideration for upgrading the
Dumbarton project to provide trackage for lightweight
regional trains operating between Union City and Peninsula
destinations.

■ The recommended phasing for High-Speed Rail will provide
an initial investment in a segment in the Los Angeles area, a
potential Central Valley segment between Bakersfield and
Merced which could be used to demonstrate the 220-mph
high-speed rail technology in addition to early investment in
a selected Bay Area corridor. With further development of
connections between the Bay Area and Central Valley seg-
ments, along with extension of the Central Valley segment
to Sacramento, there would be numerous opportunities to
support regional overlay services between Merced, Sacra-
mento and the Bay Area in addition to operation of regional
services within the Central Valley.

8.3.2 Ridership Analysis
The Regional Rail Plan ridership analysis considers the imple-
mentation of regional overlay services on the high-speed rail
network. The ridership numbers were developed using the
CHSRA “inter-regional model” which identifies travel into and
through the MTC nine-county area from statewide locations.
The regional market ridership was extracted from the model by
identifying travel within and between five regional sub-markets
served by high-speed rail with regional overlay services:

■ Northern San Joaquin Valley — Composite inter-county
ridership between Sacramento, San Joaquin, Stanislaus
and Merced Counties which would be served by trains

operating on 60-minute schedules between Sacramento
and Merced as well as Altamont trains operating on 30-/60-
minute (directional) schedules between Sacramento or
Merced and the Bay Area This travel market comprises 5.3-
million riders in Year 2030.

■ Altamont / Tri-Valley — Composite ridership across Alta-
mont Pass between the Northern San Joaquin Valley and
Bay Area including travel between the Tri-Valley area and
points west in the inner Bay Area which would be served by
regional trains operating over Altamont and through the Tri-
Valley. This travel market constitutes 5.7-million riders in
Year 2030.

■ South Counties — Ridership between counties located in
the Association of Monterey Bay Area Governments district
and south Santa Clara County to points north within the Bay
Area which would be served by regional trains operating on
30-minute schedules from Gilroy north. This travel market
would include 1.7-million riders in Year 2030.

■ East Bay — Ridership across the Alameda / Santa Clara
county screenline attracted to regional express trains oper-
ating on 30-minute schedules between Oakland and San
Jose (the local travel market along the corridor would be
served by BART.) This travel market would include 5-million
riders in Year 2030.

■ Peninsula — Ridership across the San Mateo / Santa Clara
county screenline with 15-minute limited and/or express
service (excepting local travel which would be attracted to
Caltrain local services). This travel market would include
6.3-million riders in Year 2030.
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Ridership figures were modeled with two-way branching of
services between the Peninsula and East Bay as applicable;
discounts were applied for three-way branching or alternatives
serving only a portion of a travel market shed. In order to pro-
vide a consistent comparison to the CHSRA ridership
estimates, the regional trips (e.g., No CA / No CA trips for the
zone which includes all stops from Merced north) were added
to the statewide trips (e.g., No CA / So CA trips to and from
points from Fresno and south) to develop estimated
systemwide ridership and total Northern Region ridership with
express and regional services.

8.3.3 Cost Estimates
An independent evaluation of the cost of improving the corri-
dors to support both statewide express service as well as
regional services was prepared. Agreed-upon consistent unit
costs were utilized in the CHSRA and Regional Rail capital
cost estimating process. However, the Regional Rail figures
are generally higher than the CHSRA figures due to the provi-
sion of additional stations and four-track sections.

For the purpose of developing a “cost per rider” figure, the
capital cost estimate was annualized assuming a 50-year serv-
ice life and 7 percent discount rate. The annualized capital
cost was compared to the total Northern CA ridership figure
(e.g., No CA / No CA trips plus No CA / So Ca trips.)

8.3.4 Regional Rail with High-speed Rail Entering from
East (Altamont)

Tracy, Altamont and Tri Valley Segments
The recommended Regional Rail Plan without high-speed rail
would provide substantial upgrades to the Altamont Pass and
Tri Valley corridors to support higher frequencies, improved run-
ning times and fewer delays to ACE trains operating between
the San Joaquin Valley and the inner Bay Area. The recom -
mended Regional Rail Plan would also provide capacity
improvements to the “Central Corridor” route north out of Oak-
land to Richmond and beyond such that transcontinental freight
traffic could generally be shifted away from the Tri Valley and
Altamont lines thereby reducing freight impacts to the ACE serv-
ices and freeing up capacity to operate a short haul freight
connection using shorter trains operated by a public entity.

CHSRA studied a number of sub-options extending from the
Central Valley over Altamont Pass including four alternatives
through Tracy and four through the Tri Valley area. For the pur-
pose of the Regional Rail Plan, the key consideration in Tracy is
providing an intermodal which allows a future opportunity for
connections to an ultimate eBART extension as well as service
to Patterson via the West Side line. Further to the west in the Tri
Valley area, the Regional Rail Plan identifies a one-station exten-
sion of the BART Dublin/Pleasanton line to an intermodal at
Isabel/Stanley as the lowest-cost solution to provide connectiv-
ity between BART and ACE. The Regional Rail Plan is not
financially-constrained and accommodates this connection in
the ultimate plan. In this context, the most consistent alignment
through the Tri Valley area would enter via one of the Altamont
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alignments connecting with the UPRR corridor through central
Livermore to meet a future BART extension at the Isabel/Stanley
or Greenville/I-580. This routing would avoid the need to modify
I-580 to accommodate high-speed rail and would make a con-
nection to BART by a more direct route between Altamont Pass
and Pleasanton than options following I-580. CHSRA would
need to obtain an agreement to use the UPRR right-of-way;
however this corridor includes wide segments due to a prior
consolidation of former Southern Pacific and Western Pacific
rail lines in the Tri Valley. In closing, it should be noted that the
CHSRA environmental document identifies the UPRR / down-
town Tracy alignment as the “Base Case” for Altamont analysis. 

As the Regional Rail Plan envisions creation of the Livermore
intermodal along with improving ACE services though invest-
ment in capacity and operational improvements along the route
between Niles and Tracy, development of the corridor for high-
speed rail service would provide an opportunity to develop a
higher-speed passenger service where the market presently
served by ACE is addressed with a regional overlay train oper-
ating along the high-speed rail alignment. Combined funding
from regional and high-speed rail sources could accelerate
these improvements. Regardless of high-speed rail some
freight service would remain as this link is a key segment for
regional freight mobility even though not located along the prin-
cipal transcontinental lines extending north and east from
Oakland. The combined requirement to accommodate high-
speed rail while maintaining a freight connection could result in
additional grade separations which would benefit highway and
rail uses along with reducing community noise impacts. 

Bay Area Segments 
From Niles, where the high-speed rail alignment would reach
the inner Bay Area, there are a number of combinations of
improvements to reach Bay Area urban centers. Whereas the
CHSRA EIS evaluates some 11 Altamont alternatives, this
analysis focuses on three of the most promising options:

■ San Jose, Oakland and San Francisco - via Transbay Tube

■ San Francisco, Oakland and San Jose Termini

■ San Francisco and San Jose via SF Peninsula (modified to
include Oakland via Transbay Tube)
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This alternative branches at Fremont and provides direct serv-
ice to San Jose and Oakland via the East Bay; San Francisco
is reached via transbay tube from Oakland. This option would
support regional services between the Central Valley and San
Jose or Oakland/San Francisco as well as a regional express
between Oakland and San Jose. The total cost of all Northern
California segments including provisions for regional rail sta-
tions is estimated to be $16-billion.

Considerations with this option include:

■ Modified East Bay Alignment —This option would provide an
East Bay connection between Fremont and San Jose. A
direct connection via I-880 would be the least costly and
would result in the fastest travel times, but a modified align-
ment with stops at I-880/Tasman and Trimble/North First
(both with connections to VTA LRT) as well as at Santa Clara
(with connection to San Jose Airport) costing about $2.6-bil-
lion vs. $1.9-billlion for a direct line following I-880 would
serve regional overlay services better. Regional stops on the
Oakland leg would include Union City, Coliseum (Oakland
Airport) and West Oakland, all with BART connections.

■ Duplicate Investment — Commitments have already been
made to improve Capitol Corridor service and to extend
BART to San Jose but these improvements could not sup-
port high-speed rail service, which is on a different
alignment. When fully developed, BART and Capitol Corri-
dor will provide complementary rail options with BART
serving more local stops and Capitol Corridor primarily
serving regional stops. The capital cost of the East Bay line
segment is approximately $4.9-billion.

■ Risk of UPRR Right-of-Way Agreement — Risk of reaching
agreement from UPRR to obtain the right to construct high-
speed rail along the Niles Subdivision where the high-speed
alignment is proposed between Mission Boulevard and
Oakland.

■ Potential Environmental Justice Concerns — The environmen-
tal screening indicated potential concerns with construction of
a new elevated alignment though existing urbanized areas
especially in the East Bay between Fremont and Oakland.

■ Ability to Improve ACE Service with High Speed Regional
Train — This alternative would allow a train to be operated
from Sacramento to San Jose via Altamont Pass, thereby
resulting in a major service upgrade in the market area cur-
rently served by the Altamont Commuter Express. 

■ Construction within I-880 — The East Bay alignment
segment south of Fremont would need to be constructed
along I-880 freeway south of Mission Boulevard towards
San Jose with the potential for a long process with Caltrans
to define and construct the high speed rail trackway within
the freeway right-of-way.

■ Transbay Tunnel Schedule and Cost Risk — The travel analy-
sis indicates the BART transbay lines will be heavily loaded
even with planned improvements; therefore lack of direct
service to San Francisco with implementation of statewide
service was not considered viable. A long timeframe would
be needed to deliver a new bay crossing considering the
development of mitigation measures and approvals resulting
in schedule risk that this segment could not be available for
service in conjunction with other segments.

Regional Rail Plan | Final Report    109
D001482



There is also cost risk associated with tunneling. The Regional
Rail Plan cost estimate of $2.2-billion includes one half the cost
of a four track sunken tube connection (the other 50% of the
cost is assumed to be borne by a new BART connection.) The
cost is based upon use of a sunken tube to provide a shallow
entry into San Francisco to connect with the Transbay Transit
Center. (A two-track deep bore tunnel connecting to 4th/King
would cost about $1.75-billion and would result in reduced
impacts to San Francisco Bay compared to a sunken tube.)

This alternative includes a three-way branch at Fremont and
would provide direct service to San Jose and Oakland via the
East Bay as well as San Francisco via the Dumbarton Bridge,
thereby avoiding the need for a transbay tube as provided in
the “A11” option. This alternative would support regional serv-
ices between the Central Valley and any of the three major Bay
Area population centers as well as support operation of a
regional express between Oakland and San Jose. The cost of
all Northern California segments in this alternative is estimated
to be $17.7-billion; even though this alternative avoids a new
Oakland - San Francisco tube, the total number of track miles
required results in a higher total cost compared to the “A11”
alternative.

Similar considerations to development of lines north of San
Jose with respect to the Peninsula versus East Bay alignments
would pertain to a high-speed service entering from the south
via San Jose. These include (refer to details provided for Alta-
mont alternative “A11”:

■ Modified East Bay Alignment Fremont - San Jose

■ Duplicate Investment with Respect to Capitol Corridor and
BART

■ Risk of UPRR Right-of-Way Agreement Fremont - Oakland

■ Potential Environmental Justice Concerns in East Bay
between Fremont and Oakland

■ Ability to Improve ACE Service with High Speed Regional
Train

■ Construction within I-880
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Additional considerations with this option include:

■ Dumbarton Crossing Schedule and Cost Risk - Whereas the
recommended Regional Rail Plan would provide separate
passenger-only trackage between Redwood City and Union
City using upgrades to the existing bridge, a high-speed rail
main line suitable for carrying both statewide and regional
services would require a new two-track high level bridge or
tunnel connection across the Bay. Although a bridge cross-
ing would be less costly than a tunnel, an extensive
environmental process would be required to deliver a new
Dumbarton crossing which would pass through
environmentally sensitive areas including the Don Edwards
National Wildlife Refuge. (The region successfully obtained
environmental clearances for construction and/or
reconstruction of major water crossings over the past two
decades including new bridges across the Carquinez Strait
at Benicia and Vallejo, as well as Bay Crossings including
the Dumbarton Bridge replacement, the San Mateo Bridge
widening, and Bay Bridge East Span replacement.) The cost
of this crossing is estimated at about $1.9-billion. It should
be noted that if a suitable operating plan could be
developed with 15- to 20- minute headways, the line could
be operated with a single track bridge in the early years
which would allow time for processing and construction of
an improved span. 

■ Reduced Opportunity for Cost Sharing on Peninsula - This
tion would have an opportunity for cost sharing with Caltrain
improvements on the Peninsula between Redwood City and
San Francisco which is a segment estimated to cost $3.9-
billion. Because this option only shares with Regional Rail
north of Redwood City on the Peninsula, there would be no
opportunity to leverage local investment in the Caltrain line
between Redwood City and San Jose.

■ Problematic Operating Plan due to Three-Way Branch - This
alternative includes a three-way branch in service at
Fremont for statewide and regional trains entering via Alta-
mont Pass. The ridership forecasts indicate that splitting
service three ways would significantly reduce ridership with
a similar number of trains in operation due to reduced head-
ways on each of the branches. This issue is considered a
“near fatal flaw”. Service impacts could be addressed by
omitting the leg to Oakland; however riders wishing to travel
to Oakland would need to transfer to BART at Warm
Springs or San Francisco. Omitting the Oakland leg would
reduce the cost of this alternative from $17.7-billion to
$15.5-billion.
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This alternative is similar to the “A8” alternative identified in the
CHSRA EIS except Oakland is served via transbay tube
connection extending from San Francisco. This option would
allow the San Francisco depot to operate as a “through” station
thereby improving its capacity and by serving both San Fran-
cisco and Oakland on the same segment a three-way branch at
Fremont would be avoided. The alternative would require
branching at Redwood City and would provide direct service to
San Jose and San Francisco; however trains to San Jose
would operate via Redwood City. This option would support
regional services between the Central Valley and the Peninsula

as well as providing an opportunity to support additional
enhancements to “Baby Bullet” service by with additional trains
and improved speeds between San Francisco and San Jose.

Considerations with this option include:

■ Significantly Higher Peninsula Investment — To support
high-speed rail with existing and proposed services, the
Peninsula corridor would need substantial additional invest-
ments including the provision of a minimum of three tracks
between stations with four tracks through all station areas,
requiring extensive use of subway or aerial trackage. The
estimated cost of the Peninsula alignment in Regional Rail
System Alternative 2, which reflects improvement to high
speed rail standards, is approximately $5.6-billion.

■ Compatibility with Caltrain on Peninsula and Opportunity for
Cost Sharing — The recommended regional rail plan
includes improvements to the Peninsula line with fully sepa-
rate passenger only trackage and operation of lightweight
electrified equipment compatible with high-speed rail equip-
ment. As a result, there would be an opportunity for the
region to partner with CHSRA to accelerate and/or defray
the cost of investments in the Peninsula line by leveraging
local and statewide funding. 

■ Opportunity for Incremental Improvement — In anticipation
of high-speed rail, four track sections and grade separations
which are currently being developed could allow for the
Peninsula to become “high-speed rail ready” from the pres-
ent time forward. In the event the Federal Railroad
Administration approves Caltrain’s application for a waiver to
inter-operate compliant and non-compliant equipment, con-
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version of the Peninsula to become high speed rail ready
would be facilitated as standard and lightweight equipment
could be operated together until such time as the equipment
would be fully changed over. Additionally, the transbay tube
connection to Oakland could potentially be omitted from a
first statewide phase

■ Dumbarton Crossing Schedule and Cost Risk — Whereas the
recommended Regional Rail plan would provide separate
passenger-only trackage between Redwood City and Union
City using upgrades to the existing bridge, a high-speed rail
main line suitable for carrying both statewide and regional
services would require a new two-track high level bridge or
tunnel connection across the Bay. Although a bridge crossing
would be less costly than a tunnel, an extensive environmen-
tal process would be required to deliver a new Dumbarton
crossing which would pass through environmentally sensitive
areas including the Don Edwards National Wildlife Refuge.
(The region successfully obtained environmental clearances
for construction and/or reconstruction of major water cross-
ings over the past two decades including new bridges across
the Carquinez Strait at Benicia and Vallejo, as well as Bay
Crossings including the Dumbarton Bridge replacement, the
San Mateo Bridge widening, and Bay Bridge East Span
replacement.) The cost of this crossing is estimated at about
$1.9-billion. It should be noted that if a suitable operating
plan could be developed with 15- to 20- minute headways,
the line could be operated with a single track bridge in the
early years which would allow time for processing and con-
struction of an improved span. 

■ Fremont Line Segment Impacts — Improvements would
need to be made along the “Centerville” line across Fremont
between Niles and Newark. One or two standard rail tracks
would need to remain in place to serve ACE, Capitol Corri-
dor and freight service making it difficult to fit two
high-speed rail tracks with four-track stations and
approaches. A combination of right-of-way takes and grade
separations would be required to fit all of the services into
the corridor. Accordingly, the cost of this segment was esti-
mated at $300-million.

■ Transbay Tunnel Schedule and Cost Risk — A long
timeframe would be needed to deliver a new bay crossing
considering the development of mitigation measures and
approvals resulting in schedule risk that this segment could
not be available for service in conjunction with other
segments. However, this segment could be opened to serv-
ice subsequent to an initial operating segment ending in
San Francisco.

There is also cost risk associated with tunneling. The Regional
Rail plan cost estimate of $2.2-billion includes one half the cost
of a four track sunken tube connection (the other 50% of the
cost is assumed to be borne by a new BART connection.) The
cost is based upon use of a sunken tube to provide a shallow
entry into San Francisco to connect with the Transbay Transit
Center. (A two-track deep bore tunnel connecting to 4th/King
would cost about $1.75-billion and would result in reduced
impacts to San Francisco Bay compared to a sunken tube.)
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Comparison of Altamont Pass Alternatives
Table 8.3.4-1 presents a summary comparison of the three
most promising Altamont alternatives described in this
section. As shown in the table, Alternative A8 (modified to
include a transbay tube connection to provide direct service
to Oakland) is identified as the preferred alternative with Alter-
native A3 listed as an option. “A8 modified” has generally
lower cost and would serve generally more riders compared
to the other two alternatives. It should be noted that “A3”
could be modified to omit the Fremont - Oakland leg, resulting
in a cost savings of $2.2-billion and eliminating the three-way
branch in service at Fremont; however, there would be no
direct service to Oakland so this option does not provide
equivalent service to “A8 modified”.

Between these three principal options, improving the Peninsula
alignment to support high-speed rail end to end between San
Francisco and San Jose as provided in alternative “A8 modified”
would maximize the partnership opportunities with CHSRA,
could be incrementally developed, provides consistency with
existing plans and minimizes duplication with committed plans
and investments. 

The “A8 modified” alternative would require significant
investment and would require following a potentially long envi-
ronmental clearance process to clear and construct a crossing at
Dumbarton; further project development and environmental
effort would be required to obtain required rights-of-way and
approvals for the entire segment back to a connection with the
Central Valley line north of Merced, including at various “hard
spots” where the right-of-way is restricted or where there may be
impacts to adjacent land uses. 

This option would support regional services operating with
higher speed equipment between San Jose and San Francisco
on the Peninsula as well as allow service to be provided
between the Central Valley and Peninsula cities including San
Francisco and San Jose.

Whereas the added capital cost of improving the estimated
capital cost of the full Peninsula alignment upgrade between
San Jose and San Francisco is about $5.6-billion versus about
$4.9-billion for an East Bay alignment between San Jose and
Oakland, extending the East Bay segment to San Francisco
via a transbay tube connection would add as much as $2.1-
billion (assuming a one-half share of a four-track sunken tube
shared with BART.)

By contrast, development of an East Bay option with direct
service to San Jose and Oakland would include significant
right-of-way risk gaining an agreement from UPRR to provide
access to Oakland and would also require construction of a
Transbay rail tunnel in order to serve San Francisco in the ini-
tial phase.

In the event this alternative would be selected, it would be
appropriate to increase frequencies along the Capitol Corridor
by increasing service to Great America — one way in which
this could be accomplished would be by extending the Capitol
Corridor overlay service between Hercules and Union City
(refer to the recommended Regional Rail plan) to San Jose to
allow for frequent transfers at Fremont.
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Table 8.3.4-1 Comparison of Promising Altamont Pass Alternatives

Capital 
Cost 

$- Billion
(2006)

Yearly Ridership (2030) Cost 
Effectiveness

($-Capital/
Regional 
Riders)

Express Travel TImes
SAC or LA to

No. CA/ 
No. CA

No. CA/ 
So. CA

No. CA 
Regional
Subtotal

Statewide
Including

So. CA
SF OAK SJ

A3 — San Francisco, Oakland and San Jose Termini (Option – see comments)

CHSRA $17.3 15.8 29.7 45.5 81.1 $27.55 1:06/2:36 0:53/2:23 0:49/2:19

Regional 
Rail

$17.7 16.1 29.7 45.8 81.4 $28.02 — — —

A8 Modified — San Francisco, San Jose via Peninsula plus Oakland via Transbay Tube (Recommended)

CHSRA $17.5 18.0 33.9 52.0 92.6 $24.46 1:06/2:36 1:14/2:44 1:03/2:37

Regional 
Rail

$16.7 19.9 33.9 53.8 94.5 $22.46 — — —

A11 — San Jose Oakland and San Francisco via Transbay Tube (Not Recommended)

CHSRA $18.2 17.4 32.8 50.3 89.6 $26.21 0:57/2:31 0:53/2:23 0:49/2:19

Regional 
Rail

$16.0 19.0 32.8 51.8 91.2 $22.38 — — —

Comments: 

– The "A8 Modified" alternative (Peninsula line with long term Transbay Tube to
Oakland) is recommended

– The "A8 Modified" alternative has generally lower capital cost and generally
higher cost effectiveness than other options 

– The "A3" alternative as defined would require a three-way branch at Niles Junc-
tion and would result in poor operating plans with reduced headways; it also
conflicts with UPRR in East Bay 

– An option to "A8 Modified" would be to construct the "A3" alternative without
the Niles-Oakland leg to eliminate the three-way split at Niles Junction; the "A3
Option" as described would have lower cost and improved access to San Jose
while avoiding conflicts with UPRR between Niles Junction and Oakland

– The "A11" alternative requires early construction of a Transbay Tube to reach San
Francisco; with "A8 Modified" the tube could be deferred to save on early capital
cost and reduce schedule risk
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The composite East Bay / Peninsula option which could be
developed by omitting the Fremont - Oakland leg from alterna-
tive “A3”  with a Dumbarton and Peninsula connection to San
Francisco and a direct line from Fremont to San Jose in the
East Bay would save 18 minutes in travel time to San Jose, but
would incorporate many of the risk and project delivery issues
associated with both the Peninsula as well as East Bay align-
ments and would also not provide a logical routing for either a
San Francisco - San Jose or Oakland - San Jose express train. 

The recommended alternative “A8 (modified)” would not serve
Oakland directly in the first phase. However, if BART were to
be extended to an intermodal with the high-speed rail line in
Livermore, Oakland passengers could transfer to BART and
reach downtown Oakland in about 45 minutes time or access
regional trains operating on the high-speed line in Fremont.

In the long term, a connection to Oakland could be provided
by construction of a rail tunnel between San Francisco and
Oakland thereby providing direct service to Oakland after a
San Francisco stop. While construction of a new Bay Crossing
at this location would require a long time for processing of
environmental approvals and permitting, these issues are not
considered to be fatal flaws. 

Construction of a rail tunnel was estimated to cost about $2-
billion for a deep bore or $3-billion for a sunken tube (total cost
of a 2-track tunnel). A sunken tube would have more environ-
mental impact than a bored tunnel and would cost less but
would provide a more shallow profile capable of meeting the
Transbay Transit Center directly. As the Regional Rail plan has
identified the need for an additional BART crossing between

Oakland and San Francisco in the long term, it would be logi-
cal to provide a four track segment where BART and standard
rail could be accommodated in a single structure (separate
approaches for BART and standard rail would be required in
San Francisco as well as the East Bay due to differing connec-
tivity requirements. By combining high-speed rail and BART for
part of the distance across the bay, a lower cost project would
result compared to development of separate alignments. 

Extending high-speed rail trains across the Bay from San Fran-
cisco to Oakland as through trains in the long term would
provide additional operational benefits: 

■ Overnight storage, light maintenance and provisioning could
be provided in Oakland. This would reduce required station
dwell times in San Francisco thereby increasing the capac-
ity of the station to accommodate higher levels of
terminating Peninsula trains. 

■ A rail connection between San Francisco and Oakland
could also be used to bring trains from the East Bay across
to San Francisco. (In order to fully exploit this opportunity,
additional consideration would need to be given to resolving
the operational incompatibilities between standard Capitol
Corridor type equipment versus the lightweight equipment
associated with Caltrain and High-Speed Rail. Potential
approaches to this issue would include obtaining waivers or
ultimate rule revisions from the Federal Railroad Administra-
tion allowing for mixed flow of lightweight equipment along
the East Bay passenger-only tracks operating with standard
Capitol Corridor equipment.) 
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1.0 Introduction 

The primary objectives of the Bay Area/California High-Speed Rail Ridership 
and Revenue Forecasting Study (HSR Study) are to provide information for the 
development of the Bay Area Regional Rail Plan, and to provide information to 
update environmental analyses to be conducted by the California High-Speed 
Rail Authority (CHSRA).  More specifically, the HSR Study will develop a new 
statewide travel demand model system designed expressly for the purpose of 
evaluating a proposed high-speed rail (HSR) system connecting major metro-
politan areas between Southern and Northern California.  The new model system 
will also be used to evaluate different HSR alignment options between the 
Central Valley and the Bay Area. 

The Metropolitan Transportation Commission (MTC), together with the CHSRA, 
selected a consultant team led by Cambridge Systematics (CS) to create the travel 
demand model system, and to evaluate a series of alternative high-speed rail 
alignment scenarios.  Part of the contract included holding a series of three peer 
review panel meetings to evaluate all major aspects of model development and 
application.  The peer review panel enhances the credibility of the process by 
providing an objective and independent review of the models, assumptions, 
methodologies, and results. 

The purpose of the first peer review panel meeting was to provide technical 
guidance in the proposed model design, survey data collection plan, and pro-
posed performance measures.  Subsequent meetings will evaluate the survey 
data collection results, model specification, model estimation, model calibration, 
model system performance, and general compatibility with investment grade 
criteria requirements. 

CS worked with MTC and CHSRA to identify peer review panel members that 
included several members from the private sector, interested public agencies, 
and academics.  The final list of members is: 

• Ayalew Adamu (California Department of Transportation (Caltrans) 
Headquarters); 

• Jean-Pierre Arduin (independent consultant); 

• Mike Bitner (Fresno Council of Governments (COG)); 

• Tim Byrne (Orange County Transportation Authority); 

• Chris Brittle (independent consultant representing MTC); 

• Billy Charlton (San Francisco County Transportation Authority (SFCTA)); 

• Gordon Garry (Sacramento Area Association of Governments); 

• Kostas Goulias (University of California at Santa Barbara); 
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• Keith Killough (Southern California Association of Governments (SCAG)); 

• Frank Koppelman (Northwestern University); 

• Brad McAllester (Los Angeles County Metropolitan Transportation 
Authority (Metro)); 

• Bill McFarlane (San Diego Association of Governments (SANDAG)); 

• Kazem Oryani (URS Corporation); and 

• David Valenstein (Federal Railroad Authority (FAA)). 

In addition, a number of observers were invited to the peer review panel meet-
ings, including the following: 

• Laura Biery (City of Palmdale); 

• Jay Kim (Los Angeles Department of Transportation); 

• Malcolm Quint (Bay Area Rapid Transit District (BART)); 

• Carl Schiermeyer (Riverside County Transportation Commission); and 

• Beth Thomas (Caltrain). 

CS hosted the first peer review panel meeting on June 8, 2005 in Oakland, 
California.  Two additional meetings are scheduled to be held in late 2005, and in 
the spring 2006. 

The body of this report is organized into four sections based on the agenda of the 
first peer review meeting.  These sections are: 

• Section 2.0 – Study Work Plan; 

• Section 3.0 – Model Design; 

• Section 4.0 – Survey Data Collection; and 

• Section 5.0 – Performance Measures. 

Each section begins with a summary of the scope of work and the CS team’s 
proposed approach.  Peer review panel comments are summarized, along with 
responses.  Finally, an action plan is provided to outline how the proposed work 
plan has been changed from the input of the peer review panel members, as well 
as descriptions of upcoming activities. 
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2.0 Study Work Plan 

The first item for discussion was the work plan.  The work plan presentation 
provided an overview to the peer review panel members of the entire scope of 
work, with an outline of specific goals and objectives for each task, as well as 
providing summary descriptions of CS’  proposal to complete each task. 

2.1 KEY FEATURES OF THE WORK PLAN 
The work plan identified 10 main tasks, including a number of significant sub-
tasks.  The approach by task is presented in Figure 2.1.  Highlighted tasks were 
discussed at the first peer review meeting. 

Figure 2.1 Approach by Task 
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The significant subtasks are as follows: 

• Task 3.  Model system design: 

– Overview of the integrated modeling system; 

– Travel market definitions; 

– Mode choice model development; 
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– Induced intercity demand; and 

– Model validation testing. 

• Task 4.  Data collection and database development: 

– Sampling Plan/Survey Pre-Test; 

– Survey Results; 

– Survey Geocoding; 

– Socioeconomic data; 

– Transportation supply data; and 

– Base year travel patterns. 

• Task 5.  Model system development: 

– Intercity mode choice model development; 

– Access/egress mode choice model; and 

– Model validation. 

• Task 6.  Design of network alternatives: 

– Route alignment; 

– Travel speeds, times, and distances; 

– Station locations; 

– Station access and intermodal linkages; 

– Competing modes; 

– Detailed station-station fares; and 

– Annualization factors. 

• Task 7.  Network coding: 

– Master highway and transit network; 

– Voyager’s Public Transport module; and 

– Quality control review results. 

• Task 8.  Ridership and revenue forecasts: 

– Performance measure definitions; 

– Future baseline models; 

– Alternative model runs; 

– Performance measures; and 

– Ridership and revenue summaries. 
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2.2 PEER REVIEW PANEL COMMENTS AND RESPONSES 
Comments were received on a number of topics, including induced economic 
growth, and whether land use data would be used.  These and other panel mem-
ber comments are more logically suited to the forthcoming sections on model 
design, data collection, and performance measurements during this discussion.  
Those comments have been moved accordingly for the purposes of overall 
readability. 
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3.0 Model Design 

The CS team developed a proposed technical design and model system specifi-
cation to be used as a blueprint for subsequent data collection, data collation, 
model estimation, model calibration, model validation, and travel forecasting.  
The model system design also includes network development and travel analysis 
zone development processes. 

The basic approach to model design has been to develop two integrated model 
systems:  1) travel demand models from the major urban areas would be com-
bined, and 2) new intercity travel models would be developed.  These model 
systems would be integrated into a single combined model system. 

3.1 OVERVIEW 

Model Components 

The study team presented the proposed model development plan topics: 

• Urban travel; 

• Intercity travel; 

• External travel; 

• Trip assignment; and 

• Model validation and application. 

Urban trips include all trips with both ends in one of the three urban areas with 
more than one proposed high-speed rail station.  These areas are the San 
Francisco Bay Area, Greater Los Angeles, and San Diego regions.  Sacramento 
has also been considered, since a second station in the Sacramento region is being 
considered.  The metropolitan planning organizations (MPO) representing these 
areas are the MTC, SANDAG, SCAG, and the Sacramento Area Council of 
Governments (SACOG).  These urban areas are presented in Figure 3.1. 

Intercity trips include all trips with both ends in California and whose origin 
and destination are in different urban areas having proposed high-speed rail 
stations. 

External trips include trips with one end outside California and one end in an 
urban area with a proposed high-speed rail station. 
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Figure 3.1 California Urban Areas and HSR Station Locations 
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Some urban trips may be longer than some intercity trips by this definition and 
vice-versa.  These definitions do clearly fit in with urban and statewide planning 
definitions, and also identify most intercity trips as those that begin or end out-
side an urban area. 

However, there are also cases where trips of roughly equal lengths and with 
similar characteristics can be classified differently.  One example of this anomaly 
is a trip from Modesto to San Jose (defined as an intercity trip), as opposed to a 
trip from Palmdale to Los Angeles (defined as an urban trip).  Even taking these 
anomalies into consideration, there was consensus of the study team that the 
definition of urban and intercity trips fit well with the majority of trips in the 
system, and that the models proposed for each would adequately address the 
behavioral nature of each trip type. 

Trip assignment includes the merging of the urban, intercity, and external trips 
into a modal trip tables that are assigned to highway, rail, and air networks.  
These assignments will be validated in the base year and forecast year to evalu-
ate reasonableness and accuracy compared to observed data sources.  The base 
year will be 2005, but a year 2000 model run to compare with data sources that 
are from this year will also be prepared.  In addition, sensitivity tests will be per-
formed to ensure that the models capture behavioral changes to key parameters, 
such as time and cost. 

Temporal Coverage 

The California intercity models will explicitly model peak and off-peak travel for 
both urban and intercity trip movements.  Consistent with most urban and 
statewide models, this model will estimate average weekday riders for the high-
speed rail system.  These average weekday riders will be converted to average 
annual riders using annualization factors developed from available high-speed 
rail systems around the world.  If data is available to develop annualization fac-
tors by trip purpose, these will be used. 

Trip Purposes 

The study team presented the proposed set of trip purposes to be used for the 
intercity and urban models in Table 3.1.  Business and commute trip purposes 
will be derived separately based on the regular work location, rather than having 
respondents interpret which trips are business and commute trips to provide 
consistency in this purpose. 
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Table 3.1 Proposed Trip Purposes 

Urban Models Intercity Models 

Home-based work Business 

Home-based school (grades K-12) Commute 

Home-based college Vacation/recreation 

Home-based other Other 

Non-home-based  

Modes 

The study team presented the proposed set of modes to be used for the intercity 
and urban models in Table 3.2.  Intercity bus is not being considered as a sepa-
rate mode for intercity models, because this mode is quite small in California, is 
not directly competitive with high-speed rail, and serves a different market. 

Table 3.2 Proposed Modes 

Urban Models Intercity Models 

Drive alone Auto 

Two (2)-person shared ride Air 

Three or more (3+)-person shared ride Conventional rail-auto access 

Transit-auto access Conventional rail-walk access 

Transit-walk access High-speed rail-auto access 

High-speed rail-auto access High-speed rail-walk access 

High-speed rail-walk access  

Data Sources 

Data sources for developing models will be derived from a variety of existing 
and new data sources.  These data sources are outlined in Table 3.3. 
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Table 3.3 Expected Modeling Data Sources 

 Intercity Travel Urban Travel 

Trip Table Model 

Estimation 

• California Statewide 
Household Survey 

(1999) 

• Regional models 

Trip Table Model 

Validation 

• Traffic count data 

• Ridership data 

• New household survey 
data 

• CHSRA household and 
intercept surveys (1995) 

• Select origin-
destination surveys 

• Regional models 

Mode Choice Model 

Estimation 

• New traveler intercept 
survey data 

• New household survey 
data 

• Regional models 

• SCAG high-speed rail 
stated-preference 

survey data (2000) 

Mode Choice Model 

Validation 

• National Highway 
Travel Survey (2001) 

• Census Transportation 
Planning Package 

(2000) 

• Traffic count data 

• Ridership data 

• Urban household 
survey data summaries 

• Census Transportation 
Planning Package 

(2000) 

• Traffic count data 

• Ridership data 

Trip Assignment • Traffic count data 

• Ridership data 

• Traffic count data 

• Ridership data 

Urban and Intercity Modeling Approaches 

There were four modeling approaches presented for urban and intercity models.  
Table 3.3 presents the urban and intercity modeling options.  While these options 
are similar for the urban and intercity models, the recommendations for each 
modeling approach are quite different based on the different objectives for each 
model. 
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Table 3.4 Urban and Intercity Modeling Options 

 Trip Generation Trip Distribution Mode Choice 

Option 1 New New New 

Option 2 Existing New New 

Option 3 Existing Existing New 

Option 4 Existing Existing Existing 

 

Option 3 was recommended for use in urban model development, and Option 1 
was recommended for use in intercity model development. 

Trip Assignment 

The trip assignment models will bring together the urban and intercity model 
trips and assign these to modal statewide model networks (auto, air, and rail).  
There will be feedback of congested auto travel times to represent the effects of 
congestion on travel time.  Figure 3.2 presents the travel time feedback for urban 
and intercity models. 

Figure 3.2 Travel Time Feedback 

Trip FrequencyTrip FrequencyTrip GenerationTrip Generation

Trip DistributionTrip Distribution

Mode ChoiceMode Choice

Destination 
Choice
Destination 
Choice

Mode ChoiceMode Choice

Travel Times

Urban Models Intercity Models

Travel Times
Trip AssignmentTrip Assignment

 

3.2 PEER REVIEW PANEL COMMENTS AND RESPONSES 

Urban Area Definitions 

A question was asked how the urban area definitions were arrived at.  Urban 
areas defined as those areas having more than one station – except Sacramento.  
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The Sacramento region was included, however, because it is the fourth largest 
metropolitan area in California. 

The Los Angeles (SCAG) region is quite large and extends from Los Angeles to 
the Nevada border, but does not include Las Vegas.  Even though high-speed rail 
may be considered in the Las Vegas to Los Angeles corridor, it is not considered 
to be part of this study. 

In addition, Metrolink is contained within the SCAG region.  There was some 
discussion regarding whether this should be considered for intercity travel, but 
the panel agreed that the current definition for urban and intercity travel was 
preferred. 

It was also confirmed that the study team will treat Temecula and Palmdale as 
separate places within the SCAG region.  These are important high-speed rail 
stations, and the stations are 50 to 60 miles apart.  A significant amount of 
growth is occurring here, with many commuters to Los Angeles.  Forecasts show 
a large job-housing imbalance in that area.  These areas will be considered within 
the SCAG region, but induced growth for these areas will be estimated sepa-
rately, as described in the model design plan. 

The San Diego (SANDAG) region extends to the Mexico border, but does not 
include Tijuana.  Tijuana is considered as a special case and is being included in 
the modeling as an external zone. 

Model Validation Data Sources 

A question arose regarding the different modeling validation data sources – 
apart from model estimation sources.  The California travel survey is proposed 
for use in intercity trip table estimation.  Mode choice models will be estimated 
using new intercept and household surveys. 

Other sources of data are available for model validation.  It was noted that the 
team should evaluate each of these data sets and assign a priority for use in vali-
dation.  Some data sources might be contradictory. 

A discussion also ensued regarding various data sources and their relative 
importance for model validation.  The 10-year old, high-speed rail survey is a 
low priority for validation purposes, other than for trip generation and distribu-
tion.  It was agreed that there is some value in comparing old and new data, but 
it was also acknowledged that it will be difficult to validate auto trips.  Traffic 
counts and ridership data should be at the top of the hierarchy for validation 
sources.  Table 3.2 presented the various validation data sources. 

Urban Modeling Options 

It was clarified that the study team will plan to use existing trip distribution 
tables.  We do not intend to redevelop trip generation and distribution models 
for each of the urban areas. 
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One panel member expressed that using the same generic mode choice models 
for the urban models was not necessarily a good idea.  The rationale for the 
generic model was to have a consistent model (same value of time, same in-
vehicle travel time coefficients, etc.) in order to establish that decision-making is 
similar across the urban areas.  In addition, given that SCAG will be the only 
region to have included a high-speed rail mode, it seemed appropriate to have a 
generic model across the State. 

Discussion then ensued regarding differences in behavior between regions.  It 
was commented that the generic model approach would suppress regional dif-
ferences.  It was suggested that these might not be differences in behavior, but 
differences in the way these models were historically specified in each area.  A 
generic model would level the playing field. 

One member wanted to find out what other countries were modeling high-speed 
rail.  The introduction of high-speed rail to Paris, Lyon, Marseilles, Lille, etc. did 
not change urban area travel at all.  High-speed rail had virtually no impact on 
urban travel due to station distances and the need to pre-purchase boarding 
passes.  However, HSR did have a large impact on interregional travel in France.  
Adding HSR stations changed trip distribution and created new economic devel-
opment; this has been a long-term effect.  In fact, there is a 15-minute minimum 
ride in France, so short-distance travel is not allowed. 

Another respondent noted that the change in local- and long-distance travel pat-
terns varies by nation.  Japan, for example, has more urban travelers.  In 
California, it was noted that there is a need to serve both long-distance and urban 
travelers, and to also serve commuter markets.  One of the main outcomes of this 
study will be to evaluate changes in travel patterns for each of these types of 
travelers. 

One member asked if the high-speed rail mode could be used in each urban area, 
while still retaining each region’s mode choice models.  There was also discus-
sion on how different commuter rail is from high-speed rail.  Another member 
noted that a consistent model system is needed to test alternatives.  Urban mod-
els are proposed to be split from the intercity models, because there is more 
detail in each of the urban models.  It was suggested that the team might want us 
to use the existing models and introduce a HSR mode.  However, another person 
noted if the behavior is different in each area, then we are better off using differ-
ent models.  For example, residential and employment density in each of the 
urban areas is different.  We agreed to consider both Options 3 and 4 and review 
the individual mode choice models in each region to determine if the individual 
mode choice models can be retained (at least the underlying behavioral differ-
ences in these models). 

One commenter stated that drive-alone and shared-ride modes should not be 
combined.  The rest of the panel agreed with this approach. 
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High-Speed Versus Conventional Rail 

One member suggested that the intercity rail was not very different than con-
ventional rail, and that high-speed rail should be modeled as a kind of conven-
tional rail.  However another participant noted that high-speed rail is a very fast 
and premium mode.  There was also concern about the need to be careful with 
levels of service (LOS).  One possibility would be to separate rail skims by 
income group.  We propose to model high-speed rail as a separate mode from 
commuter rail, as presented in our model design. 

It was noted that for European high-speed rail systems, travelers typically travel 
for greater than 15 minutes.  It was agreed that CS should test a travel time 
parameter in the skimming process.  However, it was pointed out that European 
high-speed rail systems are exclusively serve inter-regional markets, whereas the 
California system may serve both inter-regional and urban market. The study 
team suggested that the travel time  measure in skims be tested, and a 
recommendation will be presented at a future peer review meeting. 

High-Speed Rail Modes of Access and Egress 

Questions were raised about the model systems transit access and egress modes.  
The response was that walk/transit and drive access models will be included.  
The transit transfer access will be allowed for all transit modes.  In France, only 
five percent of the ridership are from walk access, and they model walk and 
transit access models as a single non-auto mode of access. 

Questions were also asked about the zone system, and whether there would be 
enough zones to represent all the detailed services.  The current plan is to use the 
MTC zone system in its entirety (1,454 zones); the statewide model zone system 
outside of the Bay Area (more than 2,500 zones statewide); and more detailed 
zones near the proposed high-speed rail stations to better represent walk versus 
drive access. 

Induced Travel 

There are two separate kinds of induced travel:  1) travel from economic growth 
and 2) induced trip-making.  Induced travel from economic growth will be esti-
mated as part of the intercity modeling process, but outside the urban modeling 
process.  This is important for Temecula and Palmdale, and it will be factored 
into the trip tables to see the impact on ridership.  In previous work for CHSRA, 
CS had used a land use economic model to look at detailed land uses, shift 
shares, how many businesses would relocate, and changes in productivity.  A 
REMI model was used to do those analyses.  CS also reviewed both redistributed 
growth and new growth.  A description of this approach is provided in the 
Economic Growth Effects of the System Alternatives for the Program Environmental 
Impact Report/Environmental Impact Statement Report (Cambridge Systematics, 
2004).  The panel agreed that a simple approach would be adequate. 
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Induced trip-making will be estimated within the intercity modeling process and 
is not relevant to the urban modeling process.  In France, induced travel hap-
pened more often in smaller cities.  In large urban areas, like Paris, it did not 
result in additional travel, because people traveled everywhere even in the base 
year.  Smaller places that did not have as many transit options before will travel 
more after introduction of a high-speed rail station. 

Intercity Modeling Options 

We propose to create new logit-based models for trip frequency, destination 
choice, and mode choice.  These models are based on the need for different trip 
purposes than exist in current models, and to provide a means to estimate 
induced travel directly. 

There was some difference of opinion on the sufficiency of the California Travel 
Survey for use in developing trip frequency and destination choice models.  One 
member noted that the entire sample should be used, not just in the corridor.  
Another member suggested that the sample size of approximately 3,300 was 
adequate for trip frequency models. One member argued that this proposal was 
inadequate as the map of surveyed home destinations showed results that did 
not appear to support this concept. 

In addition, the model validation data sources will provide assurance that the 
models estimated from these smaller samples are reasonable.  One member 
suggested that urban household surveys could be used to expand the California 
Travel Survey with intercity trips captured in these local surveys.  Unfortunately, 
these are not geocoded at a statewide level, but city names might be used for this.  
It was agreed to review and include these data, where possible.  The National 
Highway Travel Survey was reviewed as a potential dataset for estimating 
intercity trips, but there was not enough geographic reference to use these data. 

One member mentioned that it might be better to do a simultaneous model, 
rather than separate sequential models.  This would be a joint trip frequency, 
destination choice, and mode choice model.  There was some discussion that this 
might be ideal, but not as practical as the sequential models for our purposes. 

Revenues 

There was a discussion on ridership versus revenue maximization.  The CHSRA 
desires to optimize the system to maximize benefits, which will include both rid-
ership and revenues.  There is an objective for intercity trips to cover their oper-
ating costs, but urban trips may not. 

Trip Assignment 

A panel member suggested that the proposed feedback of travel times in 
assignment to other model components looks good in theory, but it may not be 
stable.  Using accepted methods of averaging to improve the likelihood of con-
vergence in this feedback is proposed. 
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Another member asked if the study team had thought of using accessibility 
within certain miles, etc. in the trip frequency model.  This will be considered 
and tested during model development. 

There was a question regarding whether the validation year should be for 2000 
or 2005.  This is a concern, because of all the information available from different 
years, the panel suggested that the models for year 2000 be validated, and then 
validation for year 2005 be updated.  Changes in travel between 2000 and 2005 
may help to determine the reasonableness of the model results.  Datasets specific 
to each year should be used for each validation rather than trying to adapt each 
dataset to fit.  One complicating factor is that in the year 2000, the Bay Area had a 
10-percent job loss, which makes it difficult to use these data.  Airline passengers 
will be validated using origin-destination routes coming from the FAA 10-
percent sample. 
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4.0 Survey Data Collection 

4.1 OVERVIEW 

Types of Surveys 

The development and application of the high-speed rail forecasting model will 
require the collection of several types of data: 

• Airline Passenger Intercept Survey; 

• Rail Passenger Intercept Survey; and 

• Household Auto Traveler Survey. 

Data is required to support intercity mode choice model estimation and valida-
tion of intercity trip frequency and destination choice models.  Data will be col-
lected on weekdays. 

Sample Size 

Proposed sample sizes for each type of survey are presented in Table 4.1.  The 
airline and rail surveys will be conducted in specific origin-destination markets, 
as follows: 

• Sacramento; 

• San Francisco Bay Area; 

• Stockton; 

• Modesto; 

• Merced; 

• Gold Country; 

• Fresno; 

• Monterey Bay Area; 

• Visalia; 

• Bakersfield; 

• Los Angeles; and 

• San Diego. 

The household surveys will be conducted for households within these same 
areas, and trips will be screened within these destination markets. 
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Table 4.1 Proposed Sample Sizes 

Survey Type Completed Surveys Recruited Surveys 

Airline Passenger Intercept 600 900 

Rail Passenger Intercept 450 600 

Household Auto Traveler 600 720 

Total 1,650 2,220 

Survey Protocol 

Two survey protocols were tested in the pre-test:  1) a mail-out/call-back proto-
col and 2) an on-site protocol.  The response rates for the on-site (58 percent) 
were significantly better than the mail-out/call-back protocol (18 percent), so the 
study team recommended that this protocol be used. 

4.2 PEER REVIEW PANEL COMMENTS AND RESPONSES 

Weekend Travel 

There is a significant amount of long-distance travel that occurs on weekends in 
the State of California, and collecting data only on weekdays is proposed.  This is 
primarily due to the fact that there are no available resources to collect data or 
estimate models for weekends, and the fact that the existing urban models do not 
represent weekends.  The study team proposed to estimate weekend ridership as 
a factor of weekday ridership, based on observed data from other high-speed rail 
routes around the world. 

There was discussion on the calculation of annualization factors.  There was con-
cern raised about distorting weekend purpose and distribution by using annuali-
zation factors.  In addition, from an operational standpoint, there are different 
schedules for weekdays and weekends.  Nonetheless, the panel agreed that the 
approach to using observed data from existing HSR systems to estimate annuali-
zation factors was reasonable, given limited resources for data collection. 

Airline Passenger Survey 

There was a question regarding why the study team proposed to survey only one 
Southern California airport.  After reviewing the current air origin-destination 
markets in Southern California, it was determined that since collection of data in 
these air markets is by asking questions on both origin and destination, the other 
Southern California airports will be covered. 

F004142



Bay Area/California High-Speed Rail Ridership and Revenue Forecasting Study 

Cambridge Systematics, Inc. 4-3 

Rail Passenger Survey 

One reviewer asked if Metrolink would be included along with Amtrak in the 
rail passenger survey.  The study team is planning to survey Metrolink between 
Anaheim and Oceanside, as that is an intercity trip. 

Household Auto Travel Survey 

It was pointed out that since there is more travel in summer, it has to be factored 
into the survey.  A study team member noted that the surveys would be based 
on travel made over the past six months, so the specific times when surveys 
would be collected were relatively unimportant. 

Sample Size 

The proposed air passenger sample size was 600 completed surveys.  Given a 
30 percent fall-off, there is a need to have 900 recruits.  It was asked if the sam-
ples are similar for each Airport.  That issue is still under consideration. 

Several panel members expressed concern about the plan to collect 1,600 total 
samples.  The study team said that the sample size was really 6,400 (1,600 x 4 
four choice experiments per respondent).  However, a panel member noted that 
there were still only 1,600 persons and their multiple answers may have strong 
correlations.  There was considerable discussion regarding what would consti-
tute a reasonable sample size.  One member said that even traditional mode 
choice models have fewer persons than what is desired by the model developers.  
CHRSA reported that in 2020, there would be between 42 million to 68 million 
riders per year, or 160,000 to 200,000 riders per day.  To collect a one-percent 
sample, you would need 2,000 persons.  The collective judgment from the panel 
members felt that a minimum total of 2,500 persons would represent a reason-
able sample size.  The study team will review the allocation of resources to 
increase the overall sample size to 2,500; and since there was greater concern 
over the sample size for the household survey, all of the additional samples will 
be collected in the household survey, for a total sample size of 1,450 household 
surveys. 

Other panel members expressed views that the sample size proposal was too low 
for smaller origin-destination pairs, but sample size may be sufficient for more 
important markets.  However, another participant warned that some small mar-
kets may be important for high-speed rail ridership, and they should not be 
overlooked.  Since this data collection is being used primarily for mode choice 
modeling and not destination choice modeling, this issue of capturing all origin-
destination markets is not a concern. However, at least one member disagreed 
with this conclusion. 
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Survey Questionnaire 

There were a number of specific comments regarding the proposed survey 
questionnaire: 

• For Questions 18 and 19, a recommendation was made to remove the title 
“Access/Egress”  so as to be less intimidating for survey respondents. 

• Questions were raised about the need to ask about frequent flyer traveler 
club.  It was suggested to remove this question. 

• The panel agreed that a parking cost question should be added. 

• Suggestions were made to change Questions 19 and 19a wording to be 
clearer.  Both the questions sound similar. 

• One member pointed out, and others agreed, that there were many superla-
tives in the description of HSR and might bias the respondent.  Also speed 
might frighten people, time is better to show.  The consensus was to remove 
speed. 

• Regarding choice Exercise A, conventional rail is not currently a realistic 
option today between Northern and Southern California.  It was suggested to 
check the schedules for the San Joaquin and Coast lines. 

• High-speed rail schedules usually have relatively infrequent headways.  
Reality might be one every hour. However, it was pointed out that the 
Japanese  high-speed rail system has headways as low as every four minutes. 

• Should high-speed rail have lower fares than air?  It might be more. 

• One member suggested that we generalize the verbiage and make the sheet 
easier to use. 

• Another member wanted simple, quick, to-the-point surveys.  The participant 
also said that there should be at least a 30-minute difference in times and a 
20-percent (or more) difference in cost, etc. 

• Another suggestion was to reword the fare as per person. 

• Another member said that there is no information on amenities (comfort, reli-
ability, etc).  The surveys should include these data. 

The study team will be revising the survey questionnaire based on these and 
other internal study team comments, and will resubmit the questionnaire to the 
peer review panel for review. 

F004144



Bay Area/California High-Speed Rail Ridership and Revenue Forecasting Study 

Cambridge Systematics, Inc. 5-1 

5.0 Performance Measures 

5.1 OVERVIEW 
There are four key audiences for the performance measures (technical staff, pub-
lic sector decision-makers, private sector, and the general public); and the meas-
ures chosen may vary for each audience.  The measures will be developed in five 
categories, as follows: 

1. Trips and station activity usage; 

2. Travel time and congestion of intercity and urban travel, as well as station 
area activity; 

3. Financial – direct and indirect revenue generation; 

4. Externality – air quality; and 

5. Key input data. 

5.2 PEER REVIEW PANEL COMMENTS AND RESPONSES 

Long-Range Forecasts 

Questions were asked about 2040 and 2050, and forecasts were going to be 
developed.  Options and issues are as follows: 

• One option was to use 2030 data, and create growth factors for the long-term 
horizon. 

• Another option would use county-level control total data for 2040 and 2050 
from two state agencies that forecast population and employment, and then 
develop a method to allocate these data to the zone level.  One member sug-
gested not using county-level data, because these sources were not balanced. 

• A panel member questioned the validity of developing 2040 and 2050 fore-
casts when the opening year is 2016, and these resources could be better 
spent on alternatives analyses or back-casting. 

One panel member suggested that some or all of the forecasts should include 
conducting forecasts using low, medium, and high ranges of growth. 

The study team agreed to reconsider the allocation of resources to specific fore-
casting activities and noted that the forecasting procedures will be the topic of a 
future peer review panel meeting. 
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Externalities as Performance Measures 

Suggestions were made to add accidents, safety, ozone by air basins, as well as 
CO, NOx, etc. to the list of externality measures.  There values could be generated 
by examining the differences between alternatives, not the actual numbers.  It 
was further suggested that we use the CARB model for air quality.  Inputs 
required are vehicle miles of travel by speed distribution. 

Fact Sheets and Other Measures 

There was general consensus that the fact sheets were a good means to dissemi-
nate technical information quickly.  One member suggested removing 2005 from 
the ridership forecast fact sheets.  It might be confusing. 

One reviewer suggested reducing the number of overall measures, and con-
ducting a more comprehensive development of each measure to better utilize 
resources.  The study team will review current proposed performance measures 
and provide a more limited set for review by the peer review panel. 

The panel members were not interested in doing a SUMMIT analysis, because of 
the current limitations in SUMMIT.  This is primarily the fact that SUMMIT does 
not provide benefits for highway users.   
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6.0 Summary 

Next Steps 

The next meeting is proposed for November 4, 2005, and will include a review of 
the model development and network alternatives tasks.  In addition, the panel 
suggested that the study team has focused working groups to concentrate on dif-
ferent tasks.  The proposed working groups will be provided additional infor-
mation, and will provide comments to the study team by e-mail or conference 
call.  The proposed working groups are as follows: 

• Surveys: 

– Frank Koppelman; 

– Kostas Goulias; 

– Chuck Purvis; 

– Chris Brittle; and 

– Dan Leavitt. 

• Urban Models: 

– Bill McFarland; 

– Gordon Garry; 

– Keith Killough; and 

– Chuck Purvis. 

• Intercity Models: 

– Ayalew Adamu; 

– Billy Charlton; 

– Jean Pierre Arduin; 

– Kazem Oryani; 

– Dan Leavitt; and 

– David Valenstein, 

The study team will provide documentation of this meeting.  Panel members 
may also provide their own comments on specific tasks. 

Action Items 

There were many discussions of the proposed approach to model design and 
data collection and development of performance measures discussed during the 
course of the peer review panel meeting.  In addition, there were a number of 
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suggestions from peer review panel members that resulted in a change in the 
proposed approach or an agreement that further information was warranted 
before proceeding.  These are documented throughout this report, but are sum-
marized here as action items that the study team will follow up on in the coming 
months: 

• Urban mode choice models will be reviewed to consider using existing mod-
els adapted to include a high-speed rail mode, rather than developing a 
generic mode choice model for all urban areas in the State.  Further 
evaluation and comparison of the urban mode choice models will help to 
make this determination. 

• The panel suggested that the study team consider a minimum travel time 
parameter (like 15 minutes) for high-speed rail to preclude short trips on this 
mode.  However, this parameter could cause unintended results when 
modeling urban high-speed rail trips and therefore must be carefully 
reviewed. This is a question for the network alternative task and will be 
considered during the second peer review panel meeting. 

• Urban area household travel surveys will be reviewed to identify potential 
intercity trips that can be used to expand the California Household Travel 
Survey sample size.  In addition, the household survey data collection may 
be used to supplement these surveys.  To ensure that these data are sufficient 
for model development, validation from several data sources will be con-
ducted on the trip frequency and destination choice models. 

• The proposed model validation year is 2005, but since some significant data 
sources are from the year 2000, changes between these years will need to be 
studied and understood.  The study team proposes to conduct separate vali-
dation tests for the year 2000 and 2005 data, rather than combining these 
datasets and tests. 

• The study team will reallocate resources to increase the sample size of the 
new survey data collection to 2,500 samples for mode choice model devel-
opment.  The increase in survey sample size will be achieved by expanding 
the household auto travel survey to 1,450 surveys.  Air surveys will continue 
to have a sample size of 600 and rail surveys will have 450 samples. 

• Survey questionnaires will be revised and resubmitted to the peer review 
panel working group.  In addition, the household pre-test will be delayed to 
test these changes in the field. 

• The study team will reconsider allocation of resources to the 2040 and 2050 
forecasts for the third peer review panel meeting. 

• Performance measures will be reduced to provide a more limited set of 
robust measures for consideration.  SUMMIT analyses will not be used to 
estimate performance measures due to its limitations. 
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1.0 Introduction 

1.1 OBJECTIVES 
The primary objectives of the Bay Area/California High-Speed Rail Ridership 
and Revenue Forecasting Study (HSR Study) are to provide information for the 
development of the Bay Area Regional Rail Plan, and to provide information to 
update environmental analyses to be conducted by the California High-Speed 
Rail Authority (CHSRA).  More specifically, the HSR Study will develop a new 
statewide travel demand model system designed expressly for the purpose of 
evaluating a proposed high-speed rail (HSR) system connecting major metro-
politan areas between Southern and Northern California.  The new model system 
will also be used to evaluate different HSR alignment options between the 
Central Valley and the Bay Area. 

The Metropolitan Transportation Commission (MTC), together with the CHSRA, 
selected a consultant team led by Cambridge Systematics (CS) to create the travel 
demand model system, and to evaluate a series of alternative high-speed rail 
alignment scenarios.  Part of the contract included holding a series of three peer 
review panel meetings to evaluate all major aspects of model development and 
application.  The peer review panel enhances the credibility of the process by 
providing an objective and independent review of the models, assumptions, 
methodologies, and results. 

1.2 PEER REVIEW PANEL 
The purpose of the second peer review panel meeting was to provide technical 
guidance in the model specification and estimation, and on the forecasting 
assumptions.  The first peer review panel meeting, held in June 2005, reviewed 
the proposed model design, survey data collection plan, and proposed 
performance measures.  The third and final meeting will review the model 
calibration and initial forecast models with several high-speed rail alternatives.   

CS worked with MTC and CHSRA to identify peer review panel members that 
included several members from the private sector, interested public agencies, 
and academics.  The list of peer review members who attended the 2nd peer 
review panel meeting is: 

• Ayalew Adamu (California Department of Transportation (Caltrans) 
Headquarters); 

• Jean-Pierre Arduin (independent consultant); 

• Chris Brittle (independent consultant representing MTC); 

• Billy Charlton (San Francisco County Transportation Authority (SFCTA)); 
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• Kostas Goulias (University of California at Santa Barbara); 

• Keith Killough (Southern California Association of Governments (SCAG)); 

• Frank Koppelman (Northwestern University); 

• Chausie Chu (Los Angeles County Metropolitan Transportation Authority 
(Metro)); and 

• Kazem Oryani (URS Corporation). 

In addition, a number of observers were invited to the peer review panel meet-
ings, including the following: 

• Malcolm Quint (Bay Area Rapid Transit District (BART)); 

• Carl Schiermeyer (Riverside County Transportation Commission);  

• Tom Matoff (LTK Engineering); and 

• Joe Castiglione (Parsons Brinckherhoff). 

In addition to the peer review members, there were representatives from MTC 
(Chuck Purvis) and CHSRA (Dan Leavitt) who are managing the overall study 
and consultant team members present at the meeting: Maren Outwater (Project 
Manager), Ron West, Vamsee Modugula, Arun Kuppam, Elizabeth Sall, Chris 
Wornum, George Mazur, Mark Bradley, and Nick Brand.  CS hosted the second 
peer review panel meeting on June 2, 2006 in Oakland, California.  The third and 
final meeting is scheduled to be held in late summer 2006. 

1.3 CONTENTS OF THIS REPORT 
The body of this report is organized into three additional sections based on the 
agenda of the first peer review meeting and an overall summary of the 
recommendations and next steps.  These sections are: 

• Section 2.0 – Review of Model Design; 

• Section 3.0 – Interregional Travel Models;  

• Section 4.0 – Forecast Assumptions; and 

• Section 5.0 - Summary. 

Each section begins with a summary of the scope of work and the CS team’s 
proposed approach.  Peer review panel comments are summarized, along with 
responses.  Finally, an action plan is provided to outline how the proposed work 
plan has been changed from the input of the peer review panel members, as well 
as descriptions of upcoming activities. 
 
There are two reports that were delivered to the peer review panel for review 
and contain the technical information and background material that is referenced 
in this report: 
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• Bay Area/California High-Speed Rail Ridership and Revenue Forecasting Study 
Interregional Model System Development, Cambridge Systematics, May 2006. 

• Bay Area/California High-Speed Rail Ridership and Revenue Forecasting Study 
Level-of-Service Assumptions and Forecast Alternatives, Cambridge Systematics, 
May 2006. 

In addition, there are a set of presentation slides that summarized the 
documentation efforts that are available.   
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2.0 Review of Model Design 

2.1 SUMMARY OF APPROACH 
The project objectives were revisited to demonstrate the initial and potential uses 
of the new ridership model for a variety of planning and operational purposes.  
Initially, the focus of the model is to evaluate high-speed rail on a statewide basis 
and to evaluate potential alternative alignments for high-speed rail into and out 
of the San Francisco Bay Area.   There is ongoing coordination between this 
study and the MTC Regional Rail Study and the CHSRA environmental 
reporting studies.  There is also considerable interest for use of this model for 
other statewide planning purposes and by the regional agencies for 
understanding interregional travel.   

The core model design feature that is unique from other statewide models is the 
recognition that interregional and urban area travel are distinct and should be 
modeled separately to capture these distinctions accurately.  This leads to our 
approach to develop separate, but integrated, interregional and urban models, as 
demonstrated in Figure 2.1.   There are two primary reasons for developing 
separate models for interregional and urban area travel:  first, the trip purposes 
are different and second, the interregional travel models need to explicitly 
estimate induced demand.  These models will be applied to both peak and off-
peak conditions for an average weekday.  Weekend travel demand and annual 
ridership estimates will be developed using annualization factors developed 
from observed data on high-speed rail systems around the world.   

Figure 2.1 Integrated Modeling Process 
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There are three urban areas in the state that have more than one proposed high-
speed rail station (San Francisco, Los Angeles, and San Diego) that warranted 
application of 4-step models.  For these three areas, we will estimate travel 
demand for all transit and highway modes within the greater metropolitan areas 
separately from the interregional travel between urban areas.   In addition, we 
have included additional zonal and network details for two urban areas 
(Sacramento and Bakersfield) to supplement the statewide information for these 
areas.  This statewide model will predict interregional travel demand in the state 
of California and urban area travel demand within the three largest metropolitan 
regions.   Travel within smaller metropolitan regions within the state (such as 
Fresno) is not included in the travel demand estimates because they are not 
eligible to use high-speed rail.   Additional travel demand estimates will be 
conducted for the Tijuana external station based on data from the San Diego 
region to recognize the importance of the Tijuana Trolley.  Other external stations 
will not be explicitly recognized, but estimates of visitors that currently use air 
travel within the state will be used to forecast potential high-speed rail ridership 
from visitors to the state.   

2.2 PEER REVIEW COMMENTS 
There were no significant comments from the peer review on the model design, 
since it was presented and discussed at the first peer review panel meeting.   
There was one question about how we would account for seasonal factors that 
may differ for air and high-speed rail travel.  Seasonal and weekend travel 
factors will only be estimated for the high-speed rail system, so the air and 
conventional rail ridership estimates will be produced only for the average 
weekday.   

In addition, our original model design did not include any information on 
visitors that might use the system.  We propose instead to include estimates of 
visitors derived from available air demand data sources and then apply the same 
resident modal shares between air and high-speed rail to these non-residents.  
The panel agreed that it was better to include these estimates than to produce 
ridership for only residents.   
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3.0 Interregional Models 

The focus of this peer review is on the development of the interregional models 
and the review of the forecasting assumptions (described in the next section).  
The validation of the integrated modeling approach and the application of the 
urban area models will be discusses, along with the initial forecasting model 
results, at the third and final peer review meeting.   

3.1 SUMMARY OF APPROACH 
 

There were three types of data compiled for the study:  travel surveys, networks, 
and socioeconomic data.  Some of the travel surveys were collected specifically 
for this study, three were available from MPOs around the state (SCAG, MTC, 
and SACOG), and there was a Caltrans statewide survey available.  The new 
data collection included air and rail intercept surveys and household (primarily 
auto) surveys collected in 14 regions in California.  After combining these 
surveys, 6,882 completed surveys were available to use for model estimation, as 
shown in Table 2.1.  These surveys are summarized by the four trips purposes 
(business, commute, recreational and other) as well as the two distance classes 
(long and short trips) used throughout the modeling process.  Distance classes 
were defined based on trips longer than 100 miles (long) and trips shorter than 
100 miles (short) based on an analysis of the differences in trip characteristics.   

Table 3.1 Total of All Survey Interregional Trips by Mode, 

Distance, and Purpose 

 Drive Air Rail Bus Other Total 

Long Trips       

Business 314 620 27 18 17 996 

Commute 263 15 9 1 74 362 

Recreation 1114 228 80 3 23 1448 

Other 365 85 17 8 91 566 

Short Trips       

Business 381 14 48 3 15 461 

Commute 1136 0 168 9 108 1421 

Recreation 873 2 29 3 52 959 

Short Other 591 1 10 23 44 669 

Total 5,037 965 388 68 424 6,882 
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There are highway, air, rail, and local transit networks to support both the urban 
area and interregional travel models.  The socioeconomic data includes 
household data in 4 classifications (household size, income groups, number of 
workers, and vehicle ownership) and employment data by type.   

The interregional models are comprised of four sets of models:  trip frequency, 
destination choice, main mode choice, and access/egress mode choice.  The 
structure and contents of the interregional modeling system is presented in 
Figure 3.1. 

Figure 3.1 Interregional Model Structure 
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The trip frequency model component predicts the number of inter-regional trips 
that individuals in a household will make based on the household’s 
characteristics and location.  The destination choice model component predicts 
the destinations of the trips generated in the trip frequency component based on 
zonal characteristics and travel impedances.  The mode choice components 
predict the modes that the travelers would choose based on the mode service 
levels and characteristics of the travelers and trips.  The mode choice models 
include a main mode choice, where the primary inter-regional mode is selected, 
and access/egress components, where the modes of access and egress for the air 
and rail trips are selected. 

The market segmentations used for the models are: 

• Purpose: 

– Business  (peak period); 

– Commute (peak period); 

– Recreation (off-peak period); and 

– Other (off-peak period). 

• Distance range/residence area type: 

– Less than 100 miles, from large MPO regions; 

– Less than 100 miles, from small MPO regions; and 

– More than 100 miles. 

• Household size – 1 person, 2 people, 3 people, more than 4 people. 

• Household income range – Low, medium, or high. 

• Household auto-ownership – 0, 1, 2+. 

• Household number of workers – 1) no workers, 2) 1 worker, 3) 2+ workers. 

• Party size:  Traveling alone, traveling with others. 

The distance ranges of less than or greater than 100 miles were determined by 
reviewing the trip length distributions from the surveys and judgment about 
behavior for short versus long trips.  Party size is a segmentation variable 
primarily for the Recreation and Other segments, because it has a large effect on 
the travel cost of the car mode versus the other modes, and thus on the choices 
throughout the model chain.  These market segments vary by model component 
to take advantage of additional detail in some areas or aggregation of market 
segments in other areas.   

The details of the model components are contained in the interregional modeling 
system report.  These include model specifications, descriptions of the model 
estimation data and model estimation results for each model component (trip 
frequency, party size, destination choice, access/egress mode choice and main 
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mode choice models).   The peer review comments include all relevant 
information from these models that the peer review committee discussed. 

3.2 PEER REVIEW COMMENTS 
The focus of the peer review comments on the interregional models were on the 
individual model components.  There was one comment on the overall modeling 
system, which was that we need to consider seasonal factors to understand peak 
month, annual and weekend travel patterns.  We will be reviewing existing high 
speed rail systems worldwide to develop annualization factors that can be used 
to convert average weekday ridership on high-speed rail to average annual 
ridership.  We will not specifically estimate monthly or weekend travel patterns 
for this study and we will not estimate annual ridership for air, rail, or local 
transit systems.  

Trip Frequency Models  

In France, trip frequency is typically more related to train schedules and other 
mobility variables, so these models are often referred to as mobility models.  
These mobility models are often related to travel time.  Since these models are 
more commonly referred to as trip frequency models in the U.S., we decided to 
retain the terminology for this project.   

There was some confusion expressed about the naming of the individual market 
segments for the project to distinguish between the type of region as MPO and 
non-MPO or large MPO and small MPO.  These market segments have been 
revised to be called large MPO regions and small MPO regions for clarity.  The 
large MPO regions include SCAG, MTC, SANDAG, and SACOG.  The small 
MPO regions include all other places in the state, even if they do not include an 
official MPO in the region.   

The trip frequency models were initially estimated using accessibility measures 
as a weighted sum of the travel time to all potential destinations in the system.  
The weightings were based on population and employment in each traffic 
analysis zone.  The travel times were peak or off-peak to support the 
business/commute or recreation/other trip purposes, respectively.    This 
measure will be replaced by the actual logsum value from the destination choice 
models in the final estimation of the model.  These accessibility measures were 
calculated separately for within each region and outside the region; the within 
region accessibility measures will be retained in the final models because the 
within region (or urban area) models are not destination choice models and are 
not able to produce logsums for this purpose.     

Party Size Models 

There were no significant comments from the peer review on the party size 
models.  The results are generally intuitive and the panel agreed that it was a 
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good idea to include party size in the mode choice models, thus establishing the 
need for party size models.   

Destination Choice Models 

The panel felt that the destination choice model results were sound and that the 
models incorporated the appropriate information.  There were several comments 
on the presentation of the data in the report: 

• The distribution of trips by trip length and purpose was shown in report and 
was confusing to the panel because it contains only data from the estimation 
dataset, which is not a truly random sample (because it was developed by 
merging several data sources).  Thus, the distribution of trips by length and 
purpose show some trends in the data that are not likely to occur in a truly 
random survey, nor in the model application results.  As a result, we have 
removed these graphs from the report.  When we complete the validation, 
the distribution of trips by length and purpose can be charted and will be 
more informative. 

• The table of the estimation data set by purpose, length, and source was 
provided only to show the sample sizes for model estimation of each 
destination choice model.  Again, since these surveys do not represent a 
random sample, this table of distribution of trips by purpose and length may 
be misleading.  The report has been updated to reflect that the sole purpose 
of this table is to show sample sizes for model estimation.   

• The references to congested distances in the report should be revised to show 
that these are actually distances of trips along congested paths in the network 
for each origin-destination pair.   

In addition, there were a few suggestions for modifications to the model 
specifications that should be considered during the final model estimation: 

• There may be some issues with using the statewide model as the source for 
the mode choice model logsums for this initial model estimation.  While this 
may be true, we do not believe they are systemic problems.  Nonetheless, the 
panel suggested that we test the models with and without the distance 
variables when we re-estimate with the final logsums.  We will be doing this 
as a test.  

• Households were not considered as a size variable for the destination end of 
the trip in any of the destination choice models in the initial model 
estimation.  Households can be attractors for recreation and other trips, in 
addition to employment.  As a result, we recommended to the panel that this 
be considered in the final round of model estimation for recreation and other 
destination choice models and they agreed.    

The final model estimation will also drop any insignificant variables that are not 
relevant to the modeling system.  This process will be reflected in the final 
models reported in the final report on the interregional models.   
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Mode Choice Models 

The panel felt that the two sets of mode choice model results were reasonable 
and that the models incorporated the appropriate information.  There was a 
correction to the access/egress nested modeling structure to represent the 
“didn’t drive” model in the upper nest and include bike modes with walk in a 
non-motorized mode; the corrected structure is presented in Figure 3.2. 

Figure 3.2 Access/Egress Nested Model Structure 

 

 

There was also a clarification for the main mode choice model nesting structure, 
where the upper nest was only between auto and non-auto modes.  This is 
presented in Figure 3.3. 

Figure 3.3 Main Mode Choice Nested Model Structure 
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There was discussion by the peer review about the impact of reservations and 
convenience on mode choice behavior, with mixed reviews from the panel.  
Having a reservation may shorten wait times, but having to make a reservation 
takes additional time before the trip starts.  Reservations are required on the San 
Joaquin trains, but are not required on the Capitol Corridor trains.  Regional 
high-speed services may or may not require reservations.   Most of the panel felt 
that the reservation system did not significantly affect mode choice behavior and 
should therefore not be included in the models.  In addition, there was no 
information on reservation systems collected in the stated preference survey, so 
there would be no statistical basis to include this variable in the models.   

There was also discussion regarding the inclusion of a reliability measure in the 
mode choice models.  The initial models indicate that reliability does not have a 
significant impact on modal choices, but this may be due to the definition of the 
reliability measure in the survey regarding on-time performance within 15 
minutes of scheduled arrival (for auto, air and conventional rail) and within 5 
minutes for high-speed rail.   This measure, taken in the context of a longer 
interregional trip, is probably too narrow to adequately differentiate reliability 
among modes.  In addition, the peer review panel felt that the measures needed 
to be consistent across modes.  So the reliability measure was modified to reflect 
arrival within 60 minutes of scheduled (or expected) time.  This will be modified 
in model calibration to the new measure.  The specifications of the reliability 
measure are described more fully in the next section on level-of-service 
assumptions.   
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4.0 Forecasting Assumptions 

4.1 SUMMARY OF APPROACH 
Level-of-service (LOS) assumptions have been developed for the four 
interregional travel modes:  auto, conventional rail, high-speed rail, and air.  These 
assumptions cover three broad categories – costs, times and reliability, and taken 
together are called travel skims.  Costs include auto operating costs, bridge tolls, 
and line-haul fares, as well as access and egress charges.  Times include line-haul 
times, frequencies, access/egress time, terminal times, and transfer times.  
Reliability is a newly developed measure for the new statewide model system, 
defined by mode.   

The future baseline networks were developed for each horizon year, including 
2020, 2030 and 2050.  For each of these years, assumptions about transportation 
infrastructure improvements must be made.  The 2030 horizon year presents the 
best source of information, since this year is close to the horizon year for regional 
and metropolitan transportation plans (RTPs and MTPs, respectively).  
RTPs/MTPs for the four major urban areas have been identified and coded into 
the baseline transit and highway networks.  For other areas of the State – 
particularly the Central Valley, the statewide travel model (STM) has been 
consulted.  Assumptions about network improvements were identified by 
comparing the base and future networks. 

There will be up to 72 alternatives developed and analyzed for the high-speed 
rail ridership and revenue study.  These will be defined based on station 
locations, high-speed rail train service patterns, and specific project alternatives.  
These will also include a series of sensitivity tests to ensure that the model is 
producing reliable and consistent ridership forecasts.  

Initial baseline high-speed rail system forecasts include 25 stations on the 
Pacheco Pass Alignment, and 26 stations on the Altamont Pass Alignment.  
Gilroy is included for the Pacheco Pass Alignment baseline alternative, while 
Tracy and Pleasanton are included in the Altamont Pass Alignment baseline 
alternative.  The initial starting forecasts do not include service through to 
Oakland, though the Oakland-line stations will be analyzed in subsequent 
forecasts, as shown on Figure 4.1.  Service through Merced, shown on Figure 4.1, 
is still an option.  The current baseline service plan calls for one line in Southern 
California to extend to San Diego via the Inland Empire.  The other line heads 
south along the I-405 corridor to Orange County with a terminus at Irvine.  All 
trains stop at Los Angeles Union Station as presented in Figure 4.2.   

Five lines are proposed for service, including: 

1. San Diego – Los Angeles – Sacramento; 

2. Orange County – Los Angeles – Sacramento; 
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3. San Diego – Los Angeles – Bay Area; 

4. Orange County – Los Angeles – Bay Area; and 

5. Sacramento – Bay Area. 

Station locations are divided by geographic area and line: 

• Northern Central Valley:  Sacramento, Stockton and Modesto; 

• Bay Area:  San Francisco, Millbrae, Palo Alto/Redwood City, San Jose, 
Oakland, Oakland Airport, and Union City. 

– Pacheco Pass Alignment:  Gilroy/Morgan Hill 

– Altamont Pass Alignment:  Pleasanton/Livermore, Tracy (San Joaquin 
County) 

• Southern Central Valley:  Merced, Fresno, Bakersfield, Visalia (optional); 

• Los Angeles:  Palmdale, Sylmar, Burbank, LAUS; 

• Orange County Line:  Norwalk (Los Angeles County), Anaheim, Irvine; 

• Inland Empire:  East San Gabriel Valley, Ontario, Riverside, Temecula; and 

• San Diego:  Escondido, University City, San Diego. 
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Figure 4.1 Proposed Northern California High-Speed Rail Stations and 
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Alignments 
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Figure4.2 Proposed Southern California High-Speed Rail Stations and 
Alignments 
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Train service patterns describe the array of service options across each of the 
service lines.  The CHSRA envisions five service options. 

• Local stop trains stop at all stations from beginning to the end of the line.  
Local stop trains take fifty minutes longer to travel from Los Angeles to San 
Francisco (three hours twenty minutes, versus two hours thirty minutes). 

• Express trains travel non-stop between LAUS and San Francisco or 
Sacramento.  South of LAUS, trains either travel non-stop to San Diego, or 
travel all-stop (three stations) through Orange County.  Some express trains 
may also stop at San Jose. 

• Regional trains operate only from the Central Valley to either San Francisco 
or LAUS/San Diego.  Most of the regional service is confined to the early 
hours to provide service that arrives in the large metro areas during the 
morning peak period. 

• Semi-express trains stop at approximately one-third of the stations between 
San Francisco and Los Angeles.  These trains tend to stop at San Jose, Fresno, 
and Bakersfield. 

• Suburban trains make all stops in the Bay Area and in Southern California 
but bypass most or all of the Central Valley stations. 

These service options will vary for each alternative.   

4.2 PEER REVIEW COMMENTS 

Cost Assumptions 

We discussed the items included in the auto operating cost and whether it 
should include insurance to better represent federal reimbursement policies.  The 
panel agreed that this was probably too high and we should retain the proposed 
auto operating costs developed by MTC.  We also discussed whether to use the 
same cost inputs for urban and interregional models or vary them by region.  
The panel felt that auto operating cost was not significantly different by region 
and this was supported by the research completed by MTC on auto operating 
cost.   

There was also debate among the panel about the high-speed rail fares, especially 
for short trips.  Previous high-speed rail fares for longer trips were set at 50 
percent of air fares and this assumption is proposed again.  The panel felt that 
these fares were reasonable.  The panel felt that the proposed fare of $5 for short 
high-speed rail trips was too low and that it should be at least 20 percent higher 
than fares for conventional rail in the same corridor.  The revised proposed high-
speed rail fare for shorter trips starts at $7.50 compared to similar conventional 
rail service ranging from $3 to $7 in most corridors.   
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Travel Times 

Frequency and Wait Time 

For all modes, service must first be assumed, and then we can apply the models 
to produce demand that is produced with that service.  Service can be adjusted to 
better match demand after initial ridership is produced; this is typically referred 
to as an equilibration process.  Since this study is focused on high-speed rail 
demand, we propose to assume air and conventional rail service will be set at 
2005 service levels for future forecasts.  The peer review panel concurred that we 
keep the frequencies for air and conventional rail supply constant over time and 
review the calculation of demand relative to supply.   

Frequency is included in the mode choice models directly rather than the 
traditional wait times, calculated as half the headway, because frequency has a 
different impact on interregional travel than it does on urban travel.  Wait times 
were estimated separately based direction from the peer review panel:   

• An initial review of wait times for air travelers in the surveys collected for 
this project revealed no significant difference between wait times for business 
and non-business travelers.  In addition, we believe that air traveler wait 
times are not a function of the air service frequencies, as recommended by the 
peer review panel.  The rationale for using set wait times is each seat must be 
reserved in advance, so the presence of more or less frequent service between 
airport pairs does not influence the wait times.   As a result, air wait times for 
air passengers will be set based on a review of the surveys reported wait 
times at 55 minutes. The air wait times are derived from self-reported data on 
arrival time before departure in the air passenger travel surveys collected for 
this study, which includes both wait and terminal times.   

• For rail travel, the wait times are lower than air for a number of reasons.  
First, trains will have numerous doors, making boarding a train a much faster 
proposition than boarding an airplane.  In addition, the hassle and time 
variance of getting a boarding pass, checking luggage, and getting through 
security requires arrival at the airport earlier than at a train station without 
security checkpoints.  It is explicitly assumed that high-speed rail will not 
have the elaborate security check-in procedures, boarding passes will not be 
required to wait for a train, seats are not assigned, and that luggage is 
typically self-carried on the train.  The peer review panel recommended that 
interregional rail travel wait times be in the range of 10 minutes to 20 
minutes, with higher values for non-business travel.  Since the air passenger 
surveys did not support separate wait times for business and non-business 
travelers, we propose to use a single wait time value for rail passengers as 
well.  The rail wait time is set at 15 minutes for both high-speed and 
conventional rail travelers. 

All of these factors combine to make train wait times much shorter than for air 
travel.  During model calibration, we will separate terminal and wait times from 
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the modal constant in the mode choice models so these can be included for policy 
testing.   

Terminal Time 

Terminal times are defined as the walk travel time between curbside and waiting 
areas.  There was considerable discussion about the expected security measures 
that would be in place for each mode and how this would affect the terminal 
times.  The panel felt that the proposed 5 minute terminal time for high-speed 
rail was too low.  The following revised terminal times will be used: 

• 12 minutes for downtown/terminal high-speed rail stations in San Diego, 
Irvine, Los Angeles, Sacramento, San Francisco, and Oakland.  (These are the 
larger proposed high-speed rail stations, with more distant parking and 
longer walk times to local ground transportation); 

• 8 minutes for other high-speed rail stations; 

• 24 minutes for non-business/commute trips at Los Angeles and San 
Francisco Airports; 

• 20 minutes for non-business/commute trips at other airports; 

• 22 minutes for business/commute trips at Los Angeles and San Francisco 
Airports; and 

• 18 minutes for business/commute trips at other airports. 

These values average out to the 10 minute high-speed rail and 20 minute air 
terminal time recommendations of the peer group, but provide more 
differentiation that travelers generally encounter at larger airports and 
(presumably) high-speed rail stations. 

Transfer Times 

Transfer times were discussed by the peer review panel and proposed to be 
calculated as 50 percent of the headway for all modes, with a maximum of 15 
minutes for relevant transfers.  For interregional travel, transfer times are 
somewhat more complicated because local transit access/egress to/from the 
high-speed rail modes is part of the access/egress time.   Because the 
interregional travel mode will be the primary mode of travel, it is assumed the 
traveler will know the schedule of the interregional mode, and will plan their 
trip accordingly.  As a result, no time will be assessed for trips that include using 
local transit to access the interregional mode. 

For example, consider a traveler living in San Francisco and traveling to 
Southern California.  This traveler will take BART to San Francisco Airport, 
followed by a flight to a Southern California airport.  The notion of assessing a 
transfer time of half the airline headway (or some similar such measure) does not 
make sense since the traveler will obviously take a BART train that gets him/her 
to the airport on time for their flight.  In this case, all of the relevant access travel 
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time components are applied – a walk to the BART station, a wait for the BART 
train to arrive, and the actual BART ride.  From there, the traveler will walk from 
the BART platform to the San Francisco Airport entrance.  The times, in total, 
comprise the access time.  This traveler will have the airport terminal and wait 
times, as well as the airline flight time, for their trip, so an assessment of a 
transfer time for this trip would be redundant and unrealistic. 

However, the egress mode for the return trip would assess the typical transfer 
time – for the airline to BART connection.  In this case, the traveler will have 
flown back to San Francisco airport and will need to transfer to BART.  Coming 
off a relatively long flight and egress terminal time, the traveler will likely to 
have to wait half the BART headway.  The peer review panel suggested that the 
transfer egress time be capped at 15 minutes, and that recommendation has been 
implemented. 

Reliability 

As mentioned in the mode choice model discussion, there was agreement among 
the peer review panel that the reliability measure should be consistent among 
modes.  In addition, there was agreement that a measure of on-time performance 
within 60 minutes of scheduled arrival was a reasonable measure for 
interregional travel.  There was considerable discussion about the difference 
between minor delays and significant or catastrophic delays, which can cause 
service to be hours behind schedule.  The panel felt that both should be 
incorporated if possible, based on available data.   

The following measures of reliability by mode were developed based on the peer 
review panel’s guidance: 

• The auto measure of reliability that has been used on a series of studies by 
Cambridge Systematics is the freeway vehicle hours of delay.  This measure 
indicates that as delay on the freeway increases, the overall reliability of the 
system would tend to decrease.  The probability, expressed in decimal terms, 
of an auto traveler arriving within 60 minutes of the congested travel time 
can be found with the following function: 
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where: 

TO = Freeflow travel time in minutes 

TC = Congested travel time in minutes 

The prior equation uses the concept of “travel time index”, and essentially 
looks at the likelihood that someone’s trip will be delayed by 60 minutes or 
more by non-recurring incident delay.  The probability is referenced against 
congested travel time, since auto travelers presumably already account for 
the effects of recurring congestion in their mode choice decisions.  The 
portion of the equation shown in bold represents the estimate of incident 
delay, measured in minutes. 

There are a number of major simplifications and limitations with the 
preceding equation including, but not limited to, the following: 

– The equation uses the freeway volume delay function for all origin-
destination pairs.  This function says that  

– TC = TO (1+0.18(Volume/Capacity)8.5.   

– Travel distance is estimated using free-flow travel time and an assumed 
free-flow speed of 60 mph for all origin-destination pairs. 

– The equation uses an incident delay function development for the FHWA 
IDAS software package for 6-lane freeways (3 lanes per direction).  Linear 
regression was used to approximate a continuous function from the 
discrete look-up table in the IDAS User’s Manual1.  The IDAS “rates for 
off-peak or daily” reliability were used, with an additional assumption 
that the “1-hour level of service capacity” was equal to 1/14th of the link 
capacities in the high-speed rail model. 

– The equation estimates incident delay uses average V/C ratio over the 
entire length of the trip.  This is a limitation, as IDAS estimates incident 
delay from the V/C ratio on each individual link, but the equation has 
been scaled to account for this. 

This auto reliability measure relies on existing research to define the function 
for determining auto reliability, but is applied on an origin-destination basis 
rather than a link basis for the purposes of this study.  The resulting percent 
reliability estimates for a trip from Los Angeles to San Francisco are in the 
range of 67 percent to 92 percent, depending on the specific details of a trip.  
Trips with no congestion will have 100 percent reliability.   

                                                      

1 Cambridge Systematics, IDAS User’s Manual, prepared for the Federal Highway 
Administration. 
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• Airline reliability data for 2000 and 2005, as well as forecasts for 2025 were 
compiled from FAA data.  Table 4.1 shows airport-to-airport reliability 
statistics for airports with the largest numbers of flights in 2000 and 2005.  
Airline travel shows reliability improvements since 2000, probably due to the 
airline practice of increasing scheduled air times to allow for better on-time 
performance. 

• To gather conventional rail data, e-mails were sent to Henning Eichler 
(Metrolink), Brian Schmidt (ACE), and Steve Roberts (Amtrak).  There was 
no available on-time performance data for rail services arriving within 60 
minutes of the scheduled time.  The proposed measurement takes into 
account the same relationship that air performance has between 5 and 60 
minutes, and assesses individual performance for each service.  The 
following reliability measures were obtained and estimated: 

– ACE – Reliability for ACE was measured within 5 minutes in the “Low 90s” 
through 1995.  Since last year, ACE has had a number of reliability issues 
due to sharing track with freight rail.  On-time performance within 60 
minutes was estimated at 97 percent. 

– Metrolink – Metrolink reliability is tracked monthly route.  Year 2000 
reliability averaged 95 percent in 2000 and 94 percent in 2005.  Metrolink 
reliability is measured as the percentage of trains arriving within 5 
minutes of scheduled time.  On-time performance within 60 minutes was 
estimated at 98 percent. 

– San Joaquins – The 5-year on-time performance within 5 minutes is 70 
percent.  On-time performance within 60 minutes was estimated at 89 
percent.  

– Capitol Corridor – The 5-year on-time performance within 5 minutes is 82 
percent.  On-time performance within 60 minutes was estimated at 94 
percent. 

– Surfliners – The 5-year on-time performance within 5 minutes is 83 
percent.  On-time performance within 60 minutes was estimated at 94 
percent. 
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Table 4.1  Airline Reliability 

Percent More than 60 Minutes late 
(including canceled and diverted) Flights 

ORIGIN DEST 2000 2005 2025 2000 2005 

Los Angeles San Francisco 12.1% 6.1% 7.7% 16,021 8,427 

San Francisco Los Angeles 11.9% 5.0% 6.3% 15,967 8,503 

Oakland Los Angeles 9.2% 5.8% 7.4% 11,944 9,646 

Los Angeles Oakland 7.7% 4.7% 6.1% 11,861 9,665 

Los Angeles San Jose 7.9% 5.3% 6.3% 10,911 10,234 

San Jose Los Angeles 10.3% 4.2% 5.5% 10,861 10,237 

San Diego San Francisco 11.1% 5.0% 6.3% 7,320 3,332 

San Francisco San Diego 10.0% 4.2% 5.3% 7,288 3,090 

San Jose Santa Ana 6.3% 3.4% 4.2% 5,450 5,290 

Santa Ana San Jose 6.1% 4.0% 4.7% 5,435 5,457 

San Jose San Diego 7.7% 4.7% 5.8% 5,253 6,588 

San Diego San Jose 9.0% 4.2% 5.0% 5,231 6,603 

Sacramento Los Angeles 10.0% 5.0% 6.1% 5,229 5,608 

Los Angeles Sacramento 8.4% 5.5% 6.9% 5,181 5,627 

Burbank Oakland 6.1% 4.7% 5.8% 5,152 4,894 

Oakland Burbank 7.7% 5.5% 6.6% 5,124 4,906 

Oakland Ontario 5.5% 5.3% 6.6% 4,512 4,471 

Burbank San Francisco 10.8% 6.9% 8.4% 4,356 2,778 

San Francisco Burbank 10.6% 5.8% 7.4% 4,356 2,416 

Ontario Oakland 7.4% 5.0% 6.3% 4,151 4,468 

Santa Ana Oakland 5.5% 4.7% 5.8% 4,135 4,545 

Oakland Santa Ana 5.5% 4.5% 5.5% 4,133 4,538 

San Diego Sacramento 7.7% 5.8% 6.9% 3,852 4,853 

San Diego Oakland 6.9% 5.8% 7.1% 3,847 6,198 

Sacramento San Diego 7.1% 5.3% 6.1% 3,847 4,852 

Santa Ana San Francisco 10.3% 5.8% 7.1% 3,840 3,832 

San Francisco Santa Ana 7.9% 4.5% 5.5% 3,826 3,753 

Oakland San Diego 6.1% 5.0% 5.8% 3,795 6,208 

Sacramento Ontario 6.1% 4.5% 5.3% 3,713 4,087 
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Table 4.1 Airline Reliability (Continued) 

Percent More than 60 Minutes late 
(including canceled and diverted) Flights 

ORIGIN DEST 2000 2005 2025 2000 2005 

Ontario Sacramento 5.8% 4.7% 5.8% 3,686 4,072 

Sacramento Burbank 5.8% 4.5% 5.3% 3,410 3,404 

Burbank Sacramento 6.9% 4.7% 5.8% 3,389 3,406 

Burbank Santa Ana 6.3% 3.7% 4.5% 2,761 3,089 

Santa Ana Burbank 7.7% 4.5% 5.5% 2,760 3,070 

Santa Ana San Diego 8.2% 3.4% 4.5% 2,575 15,223 

San Diego Santa Ana 7.4% 3.2% 4.0% 2,573 15,237 

Ontario San Jose 7.4% 4.5% 5.5% 2,454 3,095 

San Jose Ontario 6.6% 4.5% 5.5% 2,452 3,070 

Ontario San Francisco 10.0% 7.1% 8.7% 2,163 215 

San Francisco Ontario 10.6% 5.0% 6.1% 2,161 215 

San Francisco Santa Barbara 9.2% 5.5% 6.6% 1,666 2,983 

Santa Barbara San Francisco 9.0% 6.3% 7.7% 1,620 2,869 

Santa Ana Sacramento 6.1% 5.3% 6.3% 1,560 2,461 

Sacramento Santa Ana 5.3% 4.2% 5.0% 1,560 2,459 

Santa Barbara Los Angeles 6.6% 2.6% 3.2% 981 5,911 

San Francisco Palm Springs 8.4% 8.4% 10.8% 936 965 

Palm Springs San Francisco 7.1% 6.3% 7.9% 935 947 

Los Angeles Santa Barbara 10.0% 2.6% 3.4% 932 5,692 

Palm Springs Los Angeles 7.1% 4.7% 5.8% 918 3,342 

Los Angeles Palm Springs 7.9% 4.0% 5.0% 918 3,321 

San Francisco Monterey 10.3% 5.5% 6.6% 341 2,633 

Average  8.6% 4.7% 5.8%   
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• Typical high-speed rail reliability for European and Japanese systems was 
analyzed by Systra staff.  On dedicated high-speed rail track, even with 
express and local trains, both the French and Japanese have reported average 
delays of 29 to 40 seconds per train (including weather and earthquake 
delays), which basically is more than 99 percent on time (within 10 minutes 
of schedule in European practice).  This is possible since the dispatching and 
signal/control environment are managed as a consistent centralized unit 
with very few opportunities for delay.  The ensemble of TGV’s have been 
running at around 90 percent on time, because they also operate on 
conventional lines with different types of equipment, grade crossings, and 
other opportunities for slow down.  About one-half of the operating mileage 
is on conventional lines.  In Japan, almost all the mileage is on dedicated 
right-of-way (ROW). 

In California, there will be origin-destination pairs that will have 100 percent 
dedicated rights-of-way (ROW), where a very high on-time performance 
(OTP) could be expected.  This would include any origin-destination for San 
Diego-Los Angeles-Central Valley-Sacramento.  Trains running into the Bay 
Area and Orange County would have more interaction with other operators, 
although there would be no grade crossings.  An assumed 95 percent OTP on 
time performance within 5 minutes would represent a reasonable high-speed 
rail service assumption.  Obviously, OTP depends a lot on the schedule pad 
that you put in, and the above assumes that the standard 5 percent pad in the 
times is included.  This translates to 99 percent reliability for the defined 
criteria of on-time performance within 60 minutes. 

Future Baseline 

The BART to San Jose alternative will not be included in the future baseline 
network because it is not part of the adopted Regional Transportation Plan 
(RTP).  SCAG projects listed in the proposed RTP were not financially 
constrained, so these were modified to include only the financially constrained 
projects, consistent with the other metropolitan areas.  There was some 
discussion about the possibility of included financially unconstrained plans for 
testing, but the general consensus was that this was not necessary, given the level 
of effort involved.   

There were a series of highway projects identified outside the four major 
metropolitan areas, but no significant transit projects.  The background highway 
and transit networks do not contain projects included or under consideration as 
part of the statewide infrastructure bond initiative (November 2006).  Forecasting 
analysis will have been well under way before the election is decided.  In 
addition, there will be project-level competition for bond funds, so the project list 
is not complete.  
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Forecast Alternatives 

The train service alternatives we have proposed offer several different train 
services for any particular origin-destination pair.   These will be modeled based 
on the best path for a specific origin-destination pair, in each time period.   

The project alternatives will include an initial run of the existing conditions with 
high-speed rail service in 2005 to compare to conventional rail ridership in this 
same time period.  This will also enable us to evaluate the ridership impacts of 
high-speed rail for existing population and employment patterns rather than the 
growth expected in 2030.  This alternative will be run for both the northern and 
southern alignments.  This 2005 evaluation of high-speed rail ridership will also 
provide a better sense of opening year ridership than the longer-term 2030 
forecasts.   

At the current time, we have no plans to model the phasing plans for high-speed 
rail.  The current project alternatives are focused on long-term (2030) ridership 
and revenue potential.  There are also some longer-term forecast alternatives for 
2040 and 2050 and shorter term forecasts for 2020. 

Sensitivity tests will be performed for a series of various cost assumptions.  The 
evaluation of different project alternatives will effectively test changes in travel 
time assumptions.   We considered testing changes in socioeconomic data, based 
on the peer review panel suggestion, but this test would require extensive 
additional data processing and does not support the overall forecasting efforts 
for the CHSRA or MTC.  Another suggestion by the peer review panel was to test 
changes in value of time.  This test will be completed by the Regional Rail Study 
and is therefore not considered as a sensitivity study for this project.  The panel 
suggested that we not test changes in electricity, since this is such a small portion 
of the total cost for high-speed rail operating cost.   
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5.0 Summary 

5.1 NEXT STEPS 
The next steps in the high-speed rail study are to finalize the urban and 
interregional statewide models and conduct calibration and validation for the 
base year 2000.  The finalization of the models involves producing logsums from 
mode choice to use in destination choice models and producing logsums from 
destination choice to use in trip frequency models.  We will also test the 
performance of the model in year 2005 compared to a more limited set of 
validation data that are available.  Then we will build the future baseline model 
and run several high-speed rail alternatives for the year 2030.  This effort will 
also include several sensitivity tests to ensure that the model is producing 
reliable results.   

After model calibration, validation, and initial forecasting activities are complete, 
we will present these data to the peer review panel in the 3rd and final report.  
Due to resource constraints, the 3rd peer review will be conducted by sending the 
peer review panel report and asking for written feedback.  Conference calls will 
be set up to discuss any significant comments or considerations that are raised 
during this period. We will respond to any comments received on the model 
calibration, validation, or initial forecasts before the full production of high-
speed rail alternatives is undertaken.    

5.2 ACTION ITEMS 
There were a series of specific action items mentioned for consideration or 
inclusion into the modeling or forecasting approach.  These are subdivided into 
the primary topics of interest below. 

Model Development 

There were a series of recommendations by the peer review panel that were 
agreed to during the meeting, as follows: 

• We proposed consideration of estimating non-resident high-speed rail travel 
by separating current air demand into resident and non-resident segments 
and then assuming that non-resident mode shares for air and high-speed rail 
will mimic resident mode shares for air and high-speed rail.  This approach 
serves to include non-resident demand for high-speed rail directly and assists 
in the calibration of air demand by including only resident air demand.  We 
will review available data sources to estimate the resident/non-resident air 
demand shares to support this analysis. 
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• We will develop annualization factors from an evaluation of the high-speed 
rail systems in operation around the world.  These annualization factors will 
allow us to predict annual ridership from our modeled estimates of average 
weekday ridership.   

• There were a series of recommended changes to the model development 
report, which will be included into the final model development report along 
with the final models.  These include changing the wording of the MPO and 
non-MPO market segments to large MPO and other regions market 
segments, showing distributions of data from model application rather than 
model estimation data, and revising mode choice model nests to reflect that 
the walk mode includes bike. 

• We will finalize the trip frequency, destination, and mode choice models, 
which involves calculating the actual logsums from each lower level model 
and using these data to re-estimate the logsum variable in the upper level 
model (this will be done for trip frequency and destination choice).  It also 
involves reviewing insignificant variables in each model to determine if we 
should drop them from the model specification or if they add value to the 
models (and are logical) indicating that we should retain them.   There were a 
few ideas about new variables to test in these models, as follows: 

– Include households as a size variable in the destination choice models; 

– Revise the reliability model as a constrained variable to provide more 
intuitive results; 

– Test an interaction variable with cost and income in the main mode 
choice models; and  

– During model calibration for the main mode choice models, include the 
terminal and wait time variables to separate these factors from the modal 
bias constant.       

There were also a series of recommendations by the peer review panel that were 
suggested for consideration.  These are described below, along with the final 
actions determined by subsequent meetings between MTC, CHSRA, and 
consultant team staff:   

• One peer review panel member requested that we consider replacing mode 
choice logsums in the urban distribution models to estimate the impacts of 
high-speed rail travel on urban trip lengths.  This request was considered but 
will result in a high level of effort and is not expected to result in any 
significant differences in high-speed rail ridership, so we will not be pursuing 
this recommendation.    This option can be pursued by MPOs wishing to 
evaluate this impact on their own urban models for those purposes (such as 
work) that are currently already incorporating mode choice logsums.   

• One peer review panel member asked us to consider changing the name of 
the trip frequency models to mobility models to indicate the relationship of 
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these models to travel demand.  This was discussed further but we 
concluded that trip frequency was a common term understood by model 
developers in the U.S. and we should retain this terminology.    

• There was a substantive discussion about the need to include some measure 
of a reservation system or the convenience/inconvenience of having to make 
reservations ahead of time or at the station.  There were some responses that 
this type of information would not significantly influence travel behavior and 
therefore would not warrant inclusion in the models.  In addition, these data 
were not collected in our surveys, so it would not be possible to include in 
the estimated models.   

Forecast Assumptions 

There were a series of recommendations by the peer review panel that were 
agreed to during the meeting, as follows: 

• One suggestion from the peer review panel was to increase the auto 
operating cost to include insurance and other items consistent with the 
federal reimbursement policies.  After discussing this with the panel, we 
agreed that this would create auto operating costs that were too high and that 
the research MTC had done in creating the auto operating cost assumptions 
was sound and should be retained as is. 

• Another consideration from the peer review panel was to vary the cost inputs 
for auto operating cost by region.  After reviewing the northern and southern 
California gas prices, we concluded that this difference was not significant to 
warrant including separate auto operating costs by region. 

•  The high-speed rail fares were reviewed and revised according to a series of 
suggested relationships to air and conventional rail fares.  These fares were 
also reviewed in the context of the previous CHSRA fares used in prior 
ridership evaluations and set according to the same assumptions.  These 
high-speed rail fares will be a starting point for ridership evaluations and 
may be adjusted following the sensitivity analyses.   

• The wait, terminal, and transfer time assumptions for rail and air modes were 
reconsidered following extension discussion from the peer review panel.  In 
addition, we will test including the wait and terminal times by mode in the 
mode choice model during calibration as separate variables, so that changes 
in these policy variables can be tested.     

• While the peer review panel felt that the inclusion of reliability measures was 
an important component of the models, there was much discussion on the 
specifics.  The reliability measure was refined to provide consistency across 
modes and will be included with a more significant coefficient in the mode 
choice model, established during the model calibration phase.   

• Financially constrained and unconstrained plans for inclusion into the future 
baseline were discussed statewide.  There was consensus that financially 
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constrained plans should be used, that the unconstrained plans were not 
necessary to incorporate, and that all the projects identified were from 
financially unconstrained plans except for SCAG.  The SCAG financially 
constrained plans were obtained and incorporated into the report.  Some 
testing of the financially unconstrained plans in northern California will be 
tested as part of the Regional Rail Study.   

• Sensitivity tests were proposed and discussed by the panel.  Two other tests 
were suggested (socioeconomic data and value of time) but were not 
considered to be necessary by the panel.  One test for more or less expensive 
electricity was eliminated because it is not a significant portion of the 
operating cost for high-speed rail.   
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1.0 Introduction 

The primary objective of the Bay Area/California High-Speed Rail Ridership and 
Revenue Forecasting Study is to inform the environmental analyses conducted 
by the California High-Speed Rail Authority (CHSRA), particularly on the 
subject of projected ridership and revenue.  A new statewide travel demand 
model system was developed, designed expressly for the purpose of evaluating a 
proposed high-speed rail (HSR) system connecting major metropolitan areas 
between Southern and Northern California.  The new model system was used to 
evaluate different HSR alignment options between the Central Valley and the 
Bay Area.  Part of the scope of the study included holding a series of three peer 
review panel meetings to evaluate all major aspects of model development and 
application.  The peer review panel enhances the credibility of the process by 
providing an objective and independent review of the models, assumptions, 
methodologies, and results. 

While the reports and requests for their review were sent to the panel of 
participants that participated in the previous two peer review panel meetings, 
this peer review had a relatively smaller response.  The panelists that 
participated in the third peer review meeting were: 

• Jean-Pierre Arduin (independent consultant), 

• Kostas Goulias, and 

• Chris Brittle (independent consultant representing Metropolitan Transportation 
Commission (MTC)). 

The first two peer review panel meetings were held in-person at the Cambridge 
Systematics offices in June 2005 and June 2006.  The third peer review took place 
via e-mail exchange.  This document summarizes and responds to the issues 
raised by the panelists, and is organized into two main sections, each 
representing one of the reports that the panel was asked to review: 

• Section 2.0 – Model Validation; and 

• Section 3.0 – Ridership and Revenue Forecasts. 

Each section has a summary of the peer review panel along with responses. 
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2.0 Model Validation 

The panel reviewed and responded to the information contained in the report, 
Statewide Model Validation, Cambridge Systematics, Inc., August, 2007. 

2.1 GENERAL 
There were several suggested points of clarification identified by the panel; they 
are responded to here. 

One panelist wanted to know the difference in the definitions for Recreation and 
Other trips in the interregional model, with a particular question about where 
visiting family and friends would fit in.  In the context of the interregional 
statewide model, “visiting friends and family”  is classified as an “other”  trip, as 
opposed to “recreation.”  

Reporting on the market segments often refers to a LA to SF market.  One 
panelist correctly pointed out that this should be labeled LA to and from SF. 

There were several suggestions for table re-labeling and areas where more clarity 
was needed. 

2.2 MODEL STRUCTURE 
A reviewer commented about his agreement with the use of the distinction of 
intraregional and interregional travel for the purposes of high-speed rail and the 
use of a generalized cost. 

2.3 OBSERVED DATA 
Panelists had several questions about the source and validity of the observed 
data sources that were used to calibrate and validate the interregional model. 

The panel suggested that additional surveys be performed to better understand 
the situation; however, this is outside the scope of this study. 

A panelist suggested that the year 2000 validation targets for air passenger trips 
should have relied to a greater degree on the year 2000 and year 2005 DOT ticket 
samples, and to a lesser degree on American Travel Survey (ATS) results.  In 
order to develop purpose-specific estimates for validation purposes, it was 
necessary to rely on a combination of the DOT ticket sample data and the ATS, 
which included trip characteristics information.  The two sources disagree to 
some extent about the amount of true intrastate origin-destination air travel.  
Both sources are subject to sampling errors, since neither is a census of travelers, 
and both sources are subject to nonrandom biases.  The ATS survey required 
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participants to recall trips they had made in the recent past, so some inaccuracies 
and misreporting would be expected.  The 10 percent ticket sample is required of 
all large carriers, but the level of reporting by smaller carriers varies, depending 
on the ticketing relationship with other carriers and on the ticket purchase 
channel.  The targets that were used represent somewhat of a compromise 
between the alternative sources.  The significant changes in air passenger 
demand between 2000 and 2005 (when air passenger choice data were collected) 
affected both the amount of air travel and the composition of the air travel 
market, so the market segment-specific validation targets for air passenger trips 
try to reflect these composition changes.  As the panelist notes the forecast 
growth rate in interregional air trips is lower than for other available forecasts, so 
the higher validation targets for the base year help to mediate the differences 
between these other forecasts. 

A panelist pointed out that there were no “short”  (less than 100 miles) air trips in 
the observed air data, and wondered where trips to/from SFO/SMF and several 
other airport pairs were accounted for.  All observed air trips are assumed to be 
“ long”  or over 100 miles, and are accounted for in this part of the table. 

2.4 ECONOMIC ASSUMPTIONS 
Panelists observed that there was no documentation about the forecast 
demographics and future network and transportation supply for the future year.  
The socioeconomic forecasts are consistent with the metropolitan planning 
organization (MPO) and the State of California forecasts and, therefore, assume 
all of their caveats and assumptions.  The future year transportation supply for 
2030 was defined by financially-constrained long-range plans, and is 
documented in the report, LOS and Forecast Assumptions, Cambridge Systematics, 
Inc., August, 2006. 

2.5 CALIBRATION RESULTS 
There was general agreement that the calibration of the interregional models was 
acceptable.  However, there was concern that the LA to and from SF market was 
not going up enough between 2000 and 2030.  This market has a great deal of 
congestion and suffers from a lack of accessibility, which suppresses the growth 
of travel between these regions. 

The reviewer did not see the reference situation presented in the report – the 
situation that would prevail if the project is not realized.  All 2030 results 
presented in the Model Validation report refer to the reference situation, which is 
also referred to as “2030 No Build.”  
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2.6 INDUCED TRAVEL 
One reviewer did not clearly see the presence of induced travel in the Model 
Validation report and, therefore, assumed that the California Statewide Model 
for High-Speed Rail does not take induced travel into account.  The California 
Statewide Model for High-Speed Rail does take into account the induced 
interregional travel resulting from increased accessibilities.  However, the Model 
Validation report does not reference induced travel, because it only deals with 
“no project”  alternatives.  The induced travel due to the availability of high-
speed rail is apparent in the Ridership and Revenue Report. 
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3.0 Ridership and Revenue 
Forecasts 

The panel reviewed and responded to the information contained in the report, 
Ridership and Revenue Forecasts, Cambridge Systematics, Inc., August, 2007. 

3.1 INTERREGIONAL TRIP FREQUENCY 
One reviewer pointed out the relatively low number of interregional trips that 
are forecast compared to several other forecasts done for aviation purposes by 
MTC and the Federal Aviation Administration (FAA).  In particular, the growth 
rate of interregional air trips forecasts has roughly one-half the growth rate as the 
FAA’s latest forecast, and slightly lower than the “ low-forecast”  range in the 
MTC’s 2000 Regional Airport System Plan.  The forecasts of air passenger growth 
were constrained in part by the input assumption that airline scheduled flight 
frequencies would remain the same as in 2005.  While this assumption may be 
over simplistic, we believe it is more rational than assuming some arbitrary 
increase in these frequencies. 

The reviewer suggested the development of a separate air travel forecast to check 
the reasonableness of the California Statewide Model for High-Speed Rail using 
cost per passenger mile as one of the key variables.  We agree that this would be 
a useful extension to the model system; it is outside the scope of this study. 

3.2 INPUT ASSUMPTIONS 
Reviewers requested more comparisons and summaries of the level-of-service 
assumptions for all modes.  The Bay Area Environmental Impact Statement 
Report Environmental Impact Statement (EIR/EIS), available on the CHSRA web 
site (http://www.cahighspeedrail.ca.gov/eir_final/Default.asp), details the 
assumptions made about HSR service.  Input assumptions about other modes are 
detailed in LOS Assumptions, Cambridge Systematics, Inc., August 2006. 

3.3 SENSITIVITY TESTS 
Several suggestions for further sensitivity tests were made.  There were concerns 
about the relatively low high-speed rail fares compared to airfares.  While not 
part of this study, subsequent work will test different high-speed rail fare 
strategies, as well as a variety of future year airfare and auto cost situations. 

Further explanation was requested for the results of Sensitivity Tests 3 and 5 in 
Table 3.2 of the report, where the HSR, Air, and Auto costs were all increased by 
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the same percentage (35 percent for Test 3, and 75 percent for Test 5).  The result 
in both cases was a 35 percent increase in the HSR ridership.  This indicates that 
the higher fares do not have as much impact on the utility of high-speed rail 
compared to other modes. 

There was some confusion about Section 3.0 pertaining to the reference situation 
for the sensitivity tests.  The “2000 Business Plan”  is not, in fact, the 2000 base 
year modeling scenario, but refers to the business plan of the CHSRA that was 
developed in the year 2000, which is actually a 2030 scenario. 

3.4 AIR TRIPS 
One reviewer pointed out a discrepancy in Tables 7.6 and 7.8 in the number of air 
trips for the 2030 base scenario between the output of the mode choice model 
and the number of air trips assigned.  Some rounding issues ccur in the airport, 
high-speed rail, and conventional rail assignment process (not more than one 
percent). 

3.5 DIVERSION 
A comment was made that there does not appear to be a way to determine the 
number of air passengers that are diverted from a particular airport.  Specific 
airport-to-airport assignments are done; however, the results were not reported 
to this level of detail due to a number of reasons – the foremost being formatting 
and space. 

It was pointed out that the projected diversion of air travel to high-speed rail 
(36 percent) assumed very favorable assumptions about high-speed rail fares.  
However, this diversion was less than that of the previous study’s air diversion 
rate of 56 percent.  The reviewer also pointed out that they would expect the 
Pacheco Pass alternative to divert more air trips due to its superior connection 
between SF and LA markets (a large air market). 

One reviewer expected the diversion from Conventional Rail (CVR) to HSR to be 
higher, but agreed with the overall results. 

3.6 FORECASTS 
One reviewer asked about what annualization factor was used to get annual 
boardings and revenue.  A value of 365 was used because the base year intercity 
travel volume estimates do not distinguish by weekday and weekend, and 
because intercity travel service is generally not reduced during holiday periods. 

The average fare per passenger was thought to be quite low.  This is due to the 
high level of intraregional trips projected to use the HSR system, and their 
relatively lower pricing structure for fares. 
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One panel member commented that proportion of business trips and overall 
forecast levels of the forecasts have a great level of credibility in comparison with 
other similar forecasts.  They further mentioned that they accepted these results 
as credible, because they are based on cautious and prudent assumptions and 
used proven methods. 
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1.0 Introduction 

1.1 CONTENTS OF THIS REPORT 
The purpose of this report is to document and analyze 2030 high-speed rail 
ridership for the set of alignment and network alternatives compared in the Draft 
Bay Area to Central Valley High Speed Train (HST) Program Environmental Impact 
Report/Environmental Impact Statement (DEIR/S) published in July 2007.  
Section 2.0 of this report analyzes for the overall HST system and specific travel 
markets served by high-speed rail in terms of geography, original travel mode, 
and trip purpose using a base Altamont and Pacheco alignments.  Section 3.0 
describes results from several sensitivity tests that were conducted to examine 
the effects of different level of service and cost assumptions.  Sections 4.0 through 
7.0 provide an overview of the results from all the network and alignment 
alternatives.  Detailed output from the 37 modeled alternatives is provided in 
tabular form in Appendix A. 

1.2 RELATED REPORTS 
There are a number of documents that support the work presented in this report.  
Operating assumptions for all auto, conventional rail, air, and high-speed rail are 
detailed in Bay Area/California High-Speed Rail Ridership and Revenue Forecasting 
Study Levels of Service Assumptions and Forecast Alternatives.  Detailed information 
on the network and alignment alternatives for HST can be found in Section 7 of 
the DEIR/S. 

1.3 DEFINITIONS 
Most of the graphs and tables in this report distinguish between “ interregional”  
and “ intraregional”  travel, with interregional trips also being divided into “short”  
and “ long”  travel: 

• An interregional trip is one that begins in one region and ends in another. 

• An intraregional trip is one that begins in the same region that it ends.  
Intraregional HST trips only occurs in regions with more than on HST station 
(SCAG, SANDAG, and MTC), but the California Statewide Travel Model for 
High-Speed Rail included intraregional auto travel in all regions. 

• An interregional short trip is one that is less than 100 miles from origin to 
destination as defined by the auto distance. 

• An interregional long trip is greater than or equal to 100 miles. 
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California was divided into 14 regions for purposes of California Statewide 
Travel Model for High-Speed Rail development and application.  These 
14 regions, which are displayed in Figure 1.1, are:  Association of Monterey Bay 
Area Governments (AMBAG), Central Coast, Far North, Fresno and Madera 
Counties, Kern County, South San Joaquin Valley, Merced County, Sacramento 
Area Council of Governments (SACOG), San Diego Association of Governments 
(SANDAG), San Joaquin County, Stanislaus County, Western Sierra Nevada, 
Metropolitan Transportation Commission (MTC), and Southern California 
Association of Governments (SCAG). 
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Figure 1.1 Regional Groupings in California Statewide Travel 
Model 
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2.0 Baseline Ridership Forecasts 

This section discusses characteristics of year 2030 HST ridership in terms of 
geographic markets, trip purposes, and modes from which HST riders are 
diverted.  It also compares the sources of ridership versus revenue and station 
level boardings using base alternatives for Altamont and Pacheco Pass 
alignments (A1 and P2). 

Both alternatives have Southern California termini in San Diego and Irvine, with 
identical HST alignments and station locations from Fresno southward.  Both 
alternatives also have Northern California termini in Sacramento and San 
Francisco, with service also provided to San Jose.  Within Northern California, 
common HST station locations were modeled in Merced, Modesto, Stockton, 
Sacramento, San Francisco, Millbrae, Redwood City, and San Jose.  The basic 
HST operating plan in terms of overall service levels is identical. 

Key differences between A1 and P1 exist with some station locations, the fare 
structure, and the operating plan for the Bay Area termini.  In addition to the 
station locations mentioned above, the Altamont (A1) Alternative has HST 
stations in Warm Springs, Bernal/I-680, Modesto (Downtown), and Tracy, while 
Pacheco (P1) has stations in Gilroy, Modesto (Briggsmore), and Morgan Hill.  
While the distance-based fare policy is identical for both alternatives, alignment 
differences lead to slight fare differences in many station pair.  Finally, the 
Altamont Alternative (A1) has dual termini in San Francisco and San Jose, with 
HST service from Sacramento and Southern California split to these two Bay 
Area termini.  Since the Pacheco Alternative (P1) serves all Bay Area stations on a 
single alignment, there is no HST service split within the Bay Area.  Ridership 
forecasts for the two base alternatives (A1 and P1) and several sensitivity tests 
were prepared for both 2000 and 2030 time periods.  Ridership forecasts were 
also prepared for other Altamont and Pacheco alternatives for the 2030 time 
period. 

2.1 SUMMARY RESULTS FOR BASE ALTERNATIVES 
The annual boardings forecast for the Altamont and Pacheco baseline HST 
alternatives are presented in Table 2.1.  Overall the Pacheco alternative (P1) has 
higher projected ridership with over 93 million expected annual boardings 
compared to 87.9 million for the Altamont alternative (A1).  The preference of the 
P1 alternative is most pronounced in the Bay Area and Southern California due 
to quicker travel times between these two regions.  The Altamont alternative 
suffers from the division of service between San Jose and San Francisco termini 
once trains enter the Bay Area.  The split effectively doubles the average train 
headways into and out of the Bay Area for individual stations resulting in 
decreased ridership.  The Altamont Alternative produces more boardings in the 
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Sacramento and Stockton area due to shorter travel time to the Bay Area 
compared to the Pacheco Alternative. 

The P1 and A1 alternatives have similar forecasts for annual intraregional 
boardings (roughly 23 million).  Intraregional boardings for the Altamont 
alternative are slightly higher since this alternative provides direct service in two 
major travel markets (Bernal/I-680 to/from San Jose; Bernal/I-680 to/from San 
Francisco and the Peninsula) in which HST is substantially faster than other 
transit options.  The Pacheco alternative has a similar magnitude of intraregional 
boardings, but instead operates as a complementary express service to Caltrain 
between Gilroy and San Francisco while taking advantage of Caltrain’s more 
extensive network of stations. 

Results for 35 additional alternatives are presented in Sections 4.0 through 6.0 of 
this report. 

Table 2.1 Annual Ridership Summary – Base Alternatives 

Annual Ridership for Base Alternatives 

 Pacheco Base (P1) Altamont Base (A1) 

Bay Area 22,375,000 19,115,000 

Sacramento/Stockton 8,758,000 9,551,000 

San Joaquin Valley 7,740,000 7,531,000 

Southern California 55,017,000 51,713,000 

Total Annual Boardings (Inter and 

Intraregional) 

93,890,000 87,910,000 

Intraregional Boardings 23,045,000 23,374,000 

% Boardings Intraregional 25% 27% 

 

2.2 MODE SHARE FOR INTERREGIONAL TRAVEL 
MARKETS 
Interregional travel shares by mode of travel are shown in Figures 2.1 and 2.2 for 
the base Pacheco and Altamont alternatives, respectively1.  Mode shares are very 
similar between the two alternatives, with Pacheco achieving an overall 8 percent 

                                                      

1 For the remaining figures and tables in Section 2.0, the “San Joaquin Valley”  market 
includes San Joaquin, Stanislaus, Merced, Madera, Fresno, and Kern Counties.  The 
“Sacramento”  market includes the six-county SACOG region.  The “Bay Area”  market 
includes the nine-county MTC region.  The “Southern California”  market includes the 
SCAG and SANDAG regions. 
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HST mode share, and Altamont achieving a 7 percent HST mode share.  More 
notable differences can be seen for a few specific travel markets.  For the Bay 
Area to/from Sacramento market, Altamont exhibits a higher HST mode share 
than Pacheco due to Altamont’s more direct alignment and faster travel times in 
the market.  For similar reasons, Pacheco exhibits a higher mode share for the 
Bay Area to/from AMBAG market.  For the Bay Area to/from SCAG and San 
Diego markets, the Pacheco alternative exhibits a higher HST mode share than 
Altamont due to Pacheco’s slightly faster travel times between the Bay Area from 
Southern California and Altamont’s split of HST service between San Francisco 
and San Jose termini. 

Figure 2.1 Pacheco Mode Shares for Key Markets 
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Figure 2.2 Altamont Mode Shares for Key Markets 
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2.3 HST RIDERSHIP BY MODAL SOURCE 
Figure 2.3 displays the original modal source of HST interregional ridership.  The 
modal source pattern is nearly identical for the Altamont and Pacheco 
alternatives, with the vast majority of HST trips (about 75 percent) being diverted 
from auto.  About 15 percent of HST trips are diverted from air and eight percent 
are diverted from conventional rail.  About two percent of HST ridership is 
induced; these trips will not occur in the absence of HST ridership. 

The data in Table 2.2 indicate that about 6 percent of interregional auto trips in 
California will divert to HST in year 2030.  The diversion rate is 33 percent for air 
travel and 27 percent for CVR.  It is important to note that the CVR diversion 
rates do not reflect potential ridership gains as CVR is used as an access or egress 
option for HST, particularly within the Central Valley.  Therefore, it is likely that 
the net diversion from CVR will be less than 27 percent. 

Figure 2.3 Source of Interregional HST Trips 

 

 

 

 

 

 

 

 

 

 

 

Table 2.2 Percent Diversion to HST by Mode 

Percent of Interregional Statewide Trips Diverted 

Source Mode Pacheco Base (P1) Altamont Base (A1) 

Auto 6% 6% 

Air 33% 33% 

Conventional Rail 27% 27% 

 

Pacheco Base (P1)

74%

16%

8% 2%

Auto

Air

CVR

Induced

Altamont Base (A1)

76%

15%

7% 2%
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2.4 HST RIDERSHIP BY TRIP PURPOSE 
Annual interregional high-speed rail ridership by trip purpose, as shown in 
Figure 2.4, is identical between the Altamont and Pacheco baseline alternatives.  
For both alternatives, business and commute trips represent about 55 percent of 
interregional HST travel, with recreation representing 34 percent and other 
purposes representing 11 percent. 

This similarity between alternatives is repeated for trips to/from the Bay Area 
(Figure 2.5).  However, recreational trips represent 43 percent of inter-regional 
HST travel to/from the Bay Area, an increase from the 34 percent of statewide 
travel.  Commute trips represent 25 percent of HST trips to/from the Bay Area 
compared to 30 percent statewide.  Business trips represent 19 percent of HST 
trips to/from the Bay Area compared to 25 percent statewide. 

A comparison of annual intraregional HST ridership by trip purpose within the 
Bay Area, as shown in Figure 2.6, shows a large difference between the Altamont 
and Pacheco alternatives.  Business and commute trips represent 80 percent of 
intraregional HST trips for the Altamont alternative, but only 53 percent for the 
Pacheco alternative.  These trip purpose differences can be traced to the factors 
described in Section 2.1 that underlie intraregional boardings.  Namely, the 
Altamont alternative connects major commute markets between the East Bay and 
both San Jose and San Francisco; HST service in these corridors would be 
substantially faster than other available transit options and thus is likely to 
attract a disproportionate share of commute trips.  The Pacheco alternative 
serves a corridor that has a greater proportion of non-residential activity, and is 
therefore less likely to attract commute trips and more likely to attract 
recreational, shopping and other trips. 

Figure 2.4 Statewide Interregional HST Ridership by Trip Purpose 
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Figure 2.5 HST Ridership by Trip Purpose to/from the Bay Area  
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Figure 2.6 Annual Intraregional HST Ridership by Trip Purpose 
Within the Bay Area  
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2.5 INTERREGIONAL HST RIDERSHIP BY TRAVEL 
MARKET 
Total annual interregional HST ridership for key travel markets is displayed in 
Figure 2.7.  Noticeable differences exist between the alternatives in the Los 
Angeles to/from San Francisco and Sacramento to/from San Francisco markets.  
The Altamont alternative has higher ridership in the Sacramento to/from San 
Francisco market, whereas the Pacheco alternative has higher ridership in the 
Los Angeles-San Francisco market.  These ridership differences arise from 
differences in HST travel times and fares between the two alternatives for 
station-pairs in these markets.  For similar reasons reason, the Other Areas to/
from San Joaquin valley market exhibits slightly higher ridership for Altamont, 
and the San Diego to/from San Francisco market shows slightly higher ridership 
for Pacheco. 

Figure 2.7 Total Annual HST Ridership (Millions) by Travel 
Market2 
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2 In Figures 2.7 and 2.8, “Sacramento”  is defined as the six-county SACOG region, “San 
Francisco”  is the MTC region, “Los Angeles”  is the SCAG region, “San Joaquin Valley”  
is San Joaquin, Stanislaus, Merced, Madera, Fresno and Kern Counties, “San Diego”  is 
San Diego County, and the “Major Cities”  are the SCAG and SACOG regions as well as 
San Diego. 
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2.6 HST REVENUE BY MARKET 
Total annual interregional HST revenue for key travel markets is displayed in 
Figure 2.8.  Some markets contribute more to the total revenue than total 
ridership due to the distance-based fare structure.  The Los Angeles to/from San 
Francisco market contributes the most to revenue even though it is only the 
second or third largest ridership market.  Revenue generation in the Sacramento 
to/from San Francisco market is nearly identical between the two alternatives in 
spite of the fact that Altamont is projected to have higher HST ridership than 
Pacheco in this market.  This result arises from the shorter average travel 
distance (and associated lower fare) in this market for Altamont compared to 
Pacheco.  Pacheco generates higher revenue than Altamont in four of the seven 
travel markets, with Altamont having higher revenue generation in one market 
and nearly identical revenue generation in the remaining two markets. 

Figure 2.8 Total Annual HST Revenue by Travel Market 
(Millions of 2005 Dollars) 
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2.7 STATION BOARDINGS 
Annual station boardings for Altamont and Pacheco alternatives are shown in 
Figure 2.9 with detailed boardings provided in Tables 2.3 and 2.4).  The Transbay 
and San Jose stations have noticeably higher boardings for the Pacheco 
alternatives compared to Altamont, while the opposite situation exists for 
Sacramento and the two San Joaquin County stations (Stockton and Tracy).  
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Stations from Bakersfield southward show lower boardings for the Altamont 
Alternative, which is related to the split HST operating plan between San Jose 
and San Francisco termini. 

Figure 2.9 Base HST Boardings by Station 
(Millions of Annual Boardings) 
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Table 2.3 HST Station Boardings for Base Pacheco Alternative 
(P1) 

Station Name Annual Boardings 

San Francisco – Transbay 11,699,200  

Millbrae 1,180,700 

Redwood City 2,014,000 

San Jose 5,338,000 

Morgan Hill 363,000 

Gilroy 1,767,000 

Sacramento 7,019,000 

Stockton 1,711,000 

Modesto Briggsmore 1,290,000 

Merced 641,000 

Fresno 2,573,2000 

Bakersfield 3,210,800 

Palmdale 4,355,500 

Sylmar 5,681,200 

Burbank 1,698,900 

Los Angeles Union Station 8,125,200 

Norwalk 590,100 

Anaheim 3,102,600 

Irvine 2,926,700 

City of Industry 3,619,600 

Ontario 3,584,700 

Riverside 6,012,700 

Temecula 3,075,300 

Escondido 3,382,800 

University City 2,279,800 

San Diego 6,649,500 

Total Ridership 93,890,000 
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Table 2.4 HST Station Boardings for Base Altamont Alternative 
(A1) 

Station Name Annual Boardings 

San Francisco – Transbay Terminal 8,642,500 

Millbrae 1,070,600 

Redwood City 1,229,900 

Warm Springs 474,000 

San Jose 3,052,300 

Bernal 4,042,400 

Sacramento 7,653,200 

Stockton 1,251,800 

Tracy Downtown 818,000 

Modesto Downtown 1,618,000 

Merced 683,300 

Fresno 2,568,500 

Bakersfield 2,797,000 

Palmdale 4,025,100 

Sylmar 5,279,800 

Burbank 1,633,600 

Los Angeles – Union Station 7,700,800 

Norwalk 538,000 

Anaheim 2,958,100 

Irvine 2,771,600 

City of Industry 3,483,900 

Ontario 3,403,400 

Riverside 5,610,600 

Temecula 2,884,400 

Escondido 3,224,000 

University City 2,158,400 

San Diego 6,336,800 

Total Ridership 87,910,000 
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3.0 Sensitivity Tests 

A series of sensitivity tests were conducted to test the impacts of changes in level 
of service on HST rail ridership and revenue.  These tests were designed to assist 
in developing an improved operating plan and optimum fares, and to 
understand the impacts of potential changes in assumptions to the air and auto 
modes. 

The initial year 2030 HST operating plan used for CSTM development and 
testing was derived from the High Speed Rail Authority’s (HSRA) Year 2000 
Business Plan3.  Results from various sensitivity tests, which are displayed in 
Table 3.1, indicated that modifications and enhancements in HST frequencies can 
support higher ridership.  Based on these sensitivity test results, a revised 
operating plan was developed for use in this alternatives analysis and the 
DEIR/S that included a doubling of HST frequency for local service between the 
Bay Area and Los Angeles, the Bay Area and Sacramento, San Diego and 
Sacramento, and Los Angeles and the San Joaquin Valley.  Targeted increases in 
these corridors yielded a total systemwide increase of 30 percent in the number 
of daily train operations. 

Additional sensitivity tests were run with air and auto travel times increased by 
six percent in all travel markets to approximate the assumptions used in 
Sensitivity Scenarios 2 and 3 in the Year 2000 Business Plan.  Results of this 
sensitivity test, also shown in Table 3.1, indicate that boardings and revenue 
increased at the same relative rate as air and auto travel times.   

                                                      

3 “Building a High-Speed Train System for California, Final Business Plan” ; California 
High-Speed Rail Authority; June 2000. 
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Table 3.1 Level of Service Sensitivity Tests for HST 

Percent Change from Base 

Sensitivity Test Change in Level of Service Boardings Revenues 

High-speed rail level of service tests   

Maintain average 
daily headways  

Shift HST service from peak to off-peak 
periods to reach consistent headways 
throughout the day 

-15% -14% 

Universal increase in 
HST frequency 

HST frequencies doubled in all markets 
compared to Year 2000 Business Plan 

15% 16% 

Targeted increase in 
HST frequency 

HST frequencies doubled compared to 
Year 2000 Business Plan for: 

• Bay Area - San Joaquin Valley 

• Bay Area - Sacramento 

• SCAG – San Joaquin Valley 

• San Diego - Sacramento 

22% 24% 

Air and auto level of service tests 

Higher air/auto times 6% increase based on a 30-minute 
increase in travel time from San 
Francisco to Los Angeles by car 

6% 6% 

 

Assumptions regarding air and auto cost increases remain a difficult issue given 
the volatility in these costs in the past five years alone.  Results from a series of 
cost sensitivity tests are displayed in Table 3.2.4  The sensitivity tests do show 
that HST ridership is highly sensitive to the assumptions of air and auto costs, 
and can increase as much as 46 percent with a 50 percent increase in air and auto 
costs, which seems quite reasonable compared to current trends in these costs.  
While increases in the HST fare predictably decrease ridership, the revenue for 
interregional HST trips still increases by two percent (test 14 in Table 3.2).  This 
finding is important in case higher revenue is needed in order to support the 
HST operations and capital costs.  However, if the fare increases substantially 
(75 percent in test number 8), the revenues from the increased fares cannot offset 
the decrease in boardings enough to provide higher systemwide revenue in spite 
of a slightly increased auto operating cost (25 percent). 

                                                      

4 The base air/auto cost assumptions and HST fare structure were used for all model 
runs reported in prior and subsequent sections of this report as well as in the DEIR/S. 
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Table 3.2 Cost Sensitivity Tests for HST 

Change in Level of Service Percent Changea 

Test No. 
HSR Fare 
Increase 

Air and Auto Cost 
Increaseb HSR Boardings HSR Revenues 

1 +25% +25% +35% +37% 

2 0% +25% +22% +22% 

3 +35% +35% +35% +38% 

4 +50% +25% +15% +18% 

5 +75% +75% +35% +43% 

6 +150% +200% +72% +81% 

7 +200% +150% +0.1% +4% 

8 +75% +25% -2% 0% 

8 +60% +20% +4% +6% 

10 +20% +50% +11% +13% 

11 +50% +25% +15% +18% 

12 +25% +50% +13% +19% 

13 +100% +50% -6% +1% 

14 +25% 0% -13% +2% 

15 0% +50% +46% +53% 

a Percent change in interregional boardings and revenue from the Altamont Base Alternative (A1). 

b This is an increase in airfares and in the distance-based auto operating cost.  There is no change 
in tolls or parking costs for these scenarios. 
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4.0 Pacheco Alternatives 

Five network alternatives and seven alignment alternatives were tested using the 
Pacheco pass.  A summary description of the network alternatives is provided in 
Appendix A, Table A.1, while the alignment and station alternatives are 
summarized in Table A.8.  A detailed description of each of these alternatives can 
be found in Section 7 of the DEIR/S. 

4.1 NETWORK ALTERNATIVES 
Detailed ridership at Bay-Area and Central Valley stations and total ridership 
and revenue for the network alternatives can be found in Appendix A, Tables 
A.2 through A.75.  For each alternative, the amount of service is held constant in 
order to better compare the network changes.  In the case of the combined San 
Francisco and Oakland alternative (P3), service from San Jose is split 
proportionally between the two Bay Area termini (based on the ridership of the 
P1 and P2 alternatives), which decreases HST frequency to each individual 
station north of San Jose compared to the base (P1).  Even though this alternative 
directly reaches more travelers in terms of station location, the decreased 
frequency to each station is perceived by riders as a service reduction, leading to 
lower ridership and revenues.  The San Jose terminus (P4) increases the number 
of boardings in Stockton/Sacramento due to a shift in people from the North and 
East Bay now driving to Sacramento or Stockton to access HST service to 
Southern California.  The Transbay alternatives (P5 and P6) both have higher 
ridership and revenue than the base (P1) because service is not split and every 
train serves all three destinations (San Francisco, San Jose, and Oakland). 

                                                      

5 Travel model results for the Pacheco network alternatives P1 through P6 reflect CSTM 
runs that included HST stations in both Morgan Hill and Gilroy.  These model results 
are included in this report as well as the DEIR/S for consistency purposes.  The formal 
definition of the Pacheco alternatives in the DEIR/S generally includes an HST station 
in either Morgan Hill or Gilroy. 
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Figure 4.1 2030 Annual Boardings, Pacheco Network 
Alternatives 

70,000,000 80,000,000 90,000,000 100,000,000

P6: Pach. To SJ, Oak., and SF via
Transbay Tube

P5: Pach. To SJ, SF, and Oak. via
Transbay Tube

P4: Pach. To San Jose

P3: Pach. To SJ, Oak. And SF

P2: Pach. To SJ and Oak.

P1: Pach. to SJ and SF

Annual Boardings (2030)

 

Figure 4.2 2030 Annual Revenue, Pacheco Network 
Alternatives 

$2,400,000,000 $2,600,000,000 $2,800,000,000 $3,000,000,000 $3,200,000,000

P6: Pach. To SJ, Oak., and SF via
Transbay Tube

P5: Pach. To SJ, SF, and Oak. via
Transbay Tube

P4: Pach. To San Jose

P3: Pach. To SJ, Oak. And SF

P2: Pach. To SJ and Oak.

P1: Pach. to SJ and SF

A nnual R evenue ( 2 0 3 0 )

 

F004794



Bay Area/California High-Speed Rail Ridership and Revenue Forecasting Study 

Cambridge Systematics, Inc. 4-3 

4.2 ALIGNMENT AND STATION ALTERNATIVES 
The Pacheco Pass alignment and station alternative results are summarized in 
Appendix A, Table A.9 through A.15.  NP1, which uses the GEA north alignment 
to the Central Valley, has an overall decrease in boardings due to longer travel 
times between the Bay Area and Southern California and a drop in overall 
service to the Merced Station.  However, there is an increase in the number of 
boardings in the Bay Area and Stockton/Sacramento due to improved travel 
times between these two regions.  NP6, which uses the Palo Alto station instead 
of Redwood City and eliminates the Morgan Hill station near Gilroy, has slightly 
higher interregional boardings at Palo Alto. 

NP4, which has slightly slower travel times in the Central Valley, has a negligible 
decrease in boardings and revenue.  Substituting the Modesto Downtown station 
for Modesto/Briggsmore (NP5) leads to a small increase in ridership.  The 
overall ridership is similar when using Castle Air Force Base instead of 
downtown Merced (NP6).  However, riders are traveling from farther away to 
visit Castle AFB.  This is evident in the increase in the number of “ long”  
boardings at Castle compared to Merced in the P1 alternative.  These boardings 
are likely coming from the Bay Area, where there is a very slight increase in 
ridership. 

An Oakland 12th Street station (NP7) has lower overall system ridership than an 
Oakland 7th Street Station or either of the San Francisco termini.  Interregional 
boardings are substantially lower at 12th Street compared to the 7th Street station, 
indicating that interregional travelers may find the 7th Street station more 
convenient for regionwide connections such as BART to San Francisco.  
However, Oakland 12th Street experiences more intraregional boardings 
compared to the P2 alternative (which uses the 7th Street station). 
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Figure 4.3 Annual Boardings, Pacheco Alignment Alternatives 
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Figure 4.4 2030 Annual Revenue, Pacheco Alignment 
Alternatives 
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5.0 Altamont Alternatives 

A total of 11 network alternatives and nine alignment alternatives tested that 
utilized the Altamont pass.  A summary description of the network alternatives 
is provided in Appendix A, Table A.17, while the alignment and station 
alternatives are summarized in Table A.28.  A detailed description of each of 
these alternatives can be found in Section 7 of the DEIR/S.  Tables detailing 
ridership at Bay Area and Central Valley stations, and total ridership and 
revenue can be found in Table A.17 to A.37. 

Several operating assumptions are incorporated into the forecasts for the 
Altamont alternatives: 

• The total number of train-operations per day is equal to Pacheco alternatives. 

• Service to the Bay Area is split between the North (San Francisco or Oakland) 
and South (San Jose) in many alternatives.  It was assumed that any service 
would be weighted towards the north 65/35.  The no-bay-crossing alternative 
(A9) is weighted 65/35 towards the San Francisco terminus (versus Oakland). 

• In alternative A3 service is split between San Francisco and Oakland termini 
according to the total ridership of A5 (San Francisco-only terminus) 
compared to A6 (Oakland-only terminus). 

• The no-bay alternative (A9) includes a dwell time at the San Jose station that 
is required for the train to turn-around. 

• All express trains stop at the first station before/last station after the service 
is split.  In most alternatives this station is Bernal. 

Sections 5.1 and 5.2 discuss the Altamont network and alignment alternatives. 

5.1 NETWORK ALTERNATIVES 
The network alternative results for the Altamont Pass alternative are detailed in 
Appendix A, Table A.18 to A.27, with a systemwide summary presented in Table 
5.1.  Overall, the base Altamont alternative (A1) performs slightly poorer than 
the Pacheco base alternative (P1).  Pacheco performs better in all regions except 
for Sacramento/Stockton, where Altamont outperforms Pacheco due to the 
shorter travel times between Sacramento and the Bay Area.  A major benefit of 
the Altamont alternative over Pacheco is the more direct service to the major 
commuter shed east of the Bay Area.  While this benefit is not very evident in the 
interregional boardings (other than slightly increased ridership in Stockton and 
Sacramento), there is a definite increase in commute riders within the Bay Area 
itself.  At a station-level, there are almost three-times as many boardings at 
Bernal (the outermost station within the Bay Area for Altamont) than the sum of 
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Morgan Hill and Gilroy boardings in P1 (the outermost Pacheco stations within 
the Bay Area).  However, the benefit of servicing this commuter shed in the 
Altamont Alternative is mostly offset by the elimination of direct service between 
San Jose and San Francisco (San Jose has 1.2 million annual intraregional 
boardings in P1 and only 720,000 in A1). 

Altamont to San Jose and Oakland (A2) performs slightly better than the base 
(A1).  This result is due entirely to interregional travel, as intraregional travel 
within the Bay Area steeply declines when service is switched to the East Bay.  
Interregional travel to the Bay Area can still reach San Francisco in comparable 
time because the travel time for high-speed trains on the east side of the bay is 
much faster.  A2 performs slightly worse than the comparable Pacheco 
alternative (P2) and does not appear to have the same intraregional benefit to 
commuters that A1 has over P1. 

Altamont to San Jose, Oakland, and San Francisco (A3) has the disadvantage of 
service being split in three directions.  As such, it performs almost eight percent 
worse than the base Altamont alternative (A1) and worse than the comparable 
Pacheco alternative (P3). 

One of the features of the initial Altamont network alternatives is the necessary 
division of trains entering the Bay Area to either go north to San Francisco or 
Oakland or South towards San Jose.  Since service frequency was found to have a 
high impact on ridership, several Altamont alternatives were tested without 
splitting service.  There are three Altamont network alternatives that clearly 
perform better than the rest in Figure 5.1.  All three (A5, A6, and A10) do not 
have any splits in service in the Bay Area.  The splitting of service without the 
addition of trains clearly impacts the ridership of most of the Altamont 
alternatives.  The comparison of the revenues for these alternatives in Figure 5.2 
is similar, but the advantage of non-split service is not as pronounced. 

Among the Altamont alternatives with a single Bay Area terminal, those 
terminating in San Francisco and Oakland perform the best (A5 and A6) 
compared to Union City and San Jose (A7 and A4).  Altamont to San Jose (A4) 
performs slightly better than the comparable Pacheco alternative (P4).  A4 has 
more intraregional Bay Area boardings; however, a large portion of the 
interregional traffic to the Bay Area is using the Bernal station as opposed to San 
Jose, suggesting that San Jose is not their final destination within the Bay Area.  
The Altamont alternatives with single destinations to San Francisco and San Jose 
show that the major benefits of these alternatives are seen on an interregional 
basis and actually lose intraregional trips.  A7, with a single terminus at Union 
City does not perform as well as the base.  It suffers especially from not 
providing any substantial intraregional service within the Bay Area. 

Altamont to San Jose and San Francisco via the Peninsula has increased ridership 
compared to the base Altamont alternative (A1).  The increase, however, is 
mainly due to intraregional trips, in particular the service to Palo Alto in lieu of 
Redwood City.  The interregional trips actually decrease in the Bay Area for this 
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alternative.  This result is partially due to the longer travel times associated with 
going to San Jose.  A9 serves all major Bay Area destinations (San Jose, San 
Francisco, and Oakland) with service only split two-ways.  Sixty-five percent of 
trains serving the Bay Area go through San Jose to San Francisco, accounting for 
the increased ridership at San Jose compared to the base (normally, San Jose 
receives only 35 percent of the trains in the Bay Area).  There also is an increase 
in intraregional ridership at San Jose, likely due to the availability of non-stop 
service between it and San Francisco.  This alternative performs poorer than the 
base Altamont alternative (A1).  Its most notable deficiency is the increased 
travel time to get to San Francisco.  Trains are assessed a dwell time when 
passing through San Jose to San Francisco to account for the time it takes to turn 
the trains around.  This dwell time severely degrades the service (and thus the 
ridership) into and out of San Francisco, Millbrae, and Redwood City. 

There are two Altamont network alternatives that consider the use of a new 
Transbay tube.  A10 does not split service, but serves only Oakland and San 
Francisco.  A11 serves Oakland and San Francisco with one line and San Jose 
with another, splitting service between the two 65/35.  Both alternatives perform 
better than the base Altamont alternative.  A10 performs better than A11 – likely 
due to the superior headways. 

Figure 5.1 2030 Annual Boardings, Altamont Network 
Alternatives 
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Figure 5.2 2030 Annual Revenue, Altamont Network 
Alternatives 
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5.2 ALIGNMENT AND STATION ALTERNATIVES 
The alignment and station alternative results for the Altamont Pass alternatives 
are detailed in Table A.29 to A.37.  NA1, with service to the Pleasanton BART 
station in lieu of Bernal performs worse than the base Altamont alternative (A1).  
However, it has slightly more Bay Area boardings than A1.  While Pleasanton 
has more attractiveness within the Bay Area, Bernal is more attractive to riders in 
the rest of the State.  Livermore/I-580 and Livermore/Downtown, tested in the 
NA2 and NA4 alternatives respectfully, are much less popular than Bernal.  
Some of the boardings that were going to Bernal are shifted towards San Jose in 
these alternatives.  NA3 and NA5, predictably, show that the Tracy ACE and 
Briggsmore station locations are slightly less popular than the Tracy Downtown 
and Modesto downtown station locations.  Using the Freemont Bridge, tested in 
NA6, has no distinguishable effect on ridership or revenue.  Using the King 
Street station instead of the Transbay terminal (NA7) produces lower ridership, 
in particular for intraregional trips.  The 12th street terminus used in the NA8 
alternative has a higher ridership than both the base Altamont (A1) as well as A2.  
Using the BNSF alignment in the central valley is slightly slower, thus yields a 
slight decrease in the overall ridership and revenue. 
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Figure 5.3 2030 Annual Boardings, Altamont Network 
Alternatives 
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Figure 5.4 2030 Annual Revenue, Altamont Network 
Alternatives 
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6.0 Altamont with Pacheco 
Alternatives 

Four alternatives were tested using a combination of the Altamont and Pacheco 
alignments.  These alternatives took advantage of the quicker route between the 
Bay Area and Southern California (Pacheco), as well as the quicker route 
between the Bay Area and Sacramento (Altamont).  A summary description of 
the network alternatives is provided in Appendix A, Table A.38.  The assumed 
number of train operations was increased to take advantage of the expanded rail 
network.  These assumptions/changes include: 

• The local service between Southern California and the Bay Area is increased 
by 50 percent.  The service for these local trains is split between Altamont 
and Pacheco Alignments; 

• Sacramento to Bay Area service uses the Altamont Alignment; and 

• Express service between Southern California and the Bay Area uses the 
Pacheco alignment. 

The ridership for these alternatives is expected to be higher than other 
alternatives, both due to improved service, expanded number of stations, and an 
increase in the overall number of assumed trains.   

Detailed ridership at Bay-Area and Central Valley stations and total ridership 
and revenue for the alternatives can be found in Appendix A, Tables A.39 
through A.42.  The Altamont plus Pacheco alternative that terminates in San 
Francisco (AP1) performs better than both the Altamont and Pacheco Base 
alternatives (A1 and P1); however, the projected revenue for AP1 is not as high 
as A1 or P1.  The combined alternative that terminates in San Jose, San Francisco, 
and Oakland (AP3) performs the worst out of this set.  Its service frequency 
suffers from train service being split three-ways upon arriving in the Bay Area. 
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Figure 6.1 2030 Annual Boardings, Altamont plus Pacheco 
Alternatives 
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Figure 6.2 2030 Annual Revenue, Altamont plus Pacheco 
Alternatives 
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Appendix A. Ridership Tables 

Definitions for Tables 

Interregional trips include all trips with both ends in California and whose 
origin and destination are in different regions. 

Intraregional trips include trips with both ends in one of the 14 regions in the 
State. 

Short trips include the interregional trips that are less than 100 miles. 

Long trips include the interregional trips that are longer than 100 miles. 

List of stations in Southern California 

• Bakersfield 

• Palmdale 

• Sylmar 

• Burbank 

• Los Angeles Union Station 

• Norwalk 

• Anaheim 

• Irvine 

• City of Industry 

• Ontario 

• Riverside 

• Temecula 

• Escondido 

• University City 

• San Diego 

List of stations in Bay Area 

• San Francisco Downtown – Transbay 

• San Francisco Downtown – King Street 

• Millbrae 

• Redwood City 
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• Palo Alto 

• Oakland – 7th Street 

• Oakland – 12th Street 

• Oakland Airport 

• Union City 

• Shinn 

• Warm Springs 

• San Jose 

• Bernal  

• Dublin 

• Livermore / I-580 

• Livermore Downtown 

• Morgan Hill 

• Gilroy 

List of stations in the Sacramento Region 

• Sacramento 

• Stockton 

• Tracy Downtown 

• Tracy ACE 

List of stations in the San Joaquin Valley 

• Modesto Downtown 

• Modesto Briggsmore 

• Merced 

• Castle Air Force Base 

• Fresno 

• Bakersfield 
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Table A.1 Pacheco Network Alternatives 

Network Alternative Name and Description 

P1 – Pacheco to San Jose and San Francisco 

From San Francisco to San Jose, this network alternative would use the existing Caltrain rail ROW.  The Pacheco and Henry Miller (to 

the UPRR) alternatives would be used between San Jose and the Central Valley.  The BNSF N/S (north of Merced) and UPRR N/S 

(south of Merced) alignments would be used in the Central Valley. 

P2 – Pacheco to San Jose and Oakland 

From Oakland to San Jose, this network alternative would use the Niles/I-880 alignment.  The Pacheco and Henry Miller (to the UPRR) 

alternatives would be used between San Jose and the Central Valley.  The BNSF N/S (north of Merced) and UPRR N/S (south of 

Merced) alignments would be used in the Central Valley. 

P3 – Pacheco to San Jose, San Francisco, and Oakland 

From San Francisco to San Jose, this Network Alternative would use the existing Caltrain ROW.  From Oakland to San Jose, the 

Niles/I-880 alignment would be used.  The Pacheco and Henry Miller (to the UPRR) alternatives would be used between San Jose 

and the Central Valley, and the BNSF N/S (north of Merced) and UPRR N/S (south of Merced) alignments would be used in the 

Central Valley. 

P4 – Pacheco to San Jose 

The Pacheco and Henry Miller (to the UPRR) alternatives would be used between San Jose and the Central Valley, and the BNSF N/S 

(north of Merced) and UPRR N/S (south of Merced) alignments would be used in the Central Valley. 

P5 – Pacheco to San Jose, San Francisco, and Oakland via Transbay Tube 

From Oakland to San Francisco, this network alternative would use a Transbay tube crossing.  From San Francisco to San Jose, this 

network alternative would use the existing Caltrain ROW.  From San Jose, this network alternative would use the Pacheco and Henry 

Miller (to the UPRR) alignment alternatives and the BNSF N/S (north of Merced) and UPRR N/S (south of Merced) alignments would be 

used in the Central Valley. 

P6 – Pacheco to San Jose, Oakland, and San Francisco via Transbay Tube 

This network alternative would require a new Transbay tube from San Francisco to Oakland.  From Oakland to San Jose, this network 

alternative would use the Niles/I-880 alignment.  From San Jose, this network alternative would use the Pacheco and Henry Miller (to 

the UPRR) alignment alternatives and the BNSF N/S (north of Merced) and UPRR N/S (south of Merced) alignments in the Central 

Valley. 
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Table A.2 P1 – Pacheco to San Jose and San Francisco 

 
Business/ 
Commute 

Recreational/ 
Other Short Trips Long Trips 

Subtotal 
Interregional 

Intra-
regional Total 

San Francisco Downtown – Transbay 2,140,547 7,904,769 – 10,045,316 10,045,316 1,669,864 11,715,180 

Millbrae 104,670 480,444 – 585,114 585,114 591,534 1,176,647 

Redwood City 275,913 1,179,659 147,388 1,308,184 1,455,572 557,585 2,013,157 

San Jose 630,976 3,473,512 176,977 3,927,511 4,104,488 1,234,039 5,338,528 

Morgan Hill 15,534 97,272 185 112,621 112,806 247,649 360,455 

Gilroy 884,883 714,009 324,365 1,274,527 1,598,892 171,587 1,770,478 

Sacramento/Stockton 3,915,491 4,842,723 272,400 8,485,814 8,758,214 – 8,758,214 

Modesto Briggsmore 878,965 415,534 196,024 1,098,475 1,294,499 – 1,294,499 

Merced 235,784 406,843 95,423 547,203 642,627 – 642,627 

Fresno 1,291,726 1,289,876 56,588 2,525,014 2,581,602 – 2,581,602 

Bakersfield 1,342,396 1,878,874 – 3,221,270 3,221,270 – 3,221,270 

Palmdale through Los Angeles Union 

Station 
2,865,652 9,199,638 102,450 11,962,840 12,065,290 7,880,129 19,945,419 

Orange County:  Norwalk through Irvine 2,625,060 1,271,199 149,052 3,747,206 3,896,259 2,726,052 6,622,311 

City of Industry through San Diego 6,050,861 14,432,560 383,542 20,099,879 20,483,420 7,966,193 28,449,613 

 Annual Ridership for Regions 

Bay Area  22,374,446 

Sacramento/Stockton 8,758,214 

San Joaquin Valley 7,739,997 

Southern California 55,017,343 

 Total Annual Ridership Percentage Deviation from A1 

Total Ridership 93,890,000 6.8% 

Revenue $3,098,000,000 9.0% 
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Table A.3 P2 – Pacheco to San Jose and Oakland 

 
Business/ 
Commute 

Recreational/ 
Other 

Short 
Trips Long Trips 

Subtotal 
Interregional 

Intra-
regional Total 

Oakland – 7th Street 2,349,308 8,166,816 – 10,516,124 10,516,124 155,078 10,671,202 

Oakland – Airport 147,415 665,842 – 813,257 813,257 485,687 1,298,944 

Union City 293,732 1,317,949 147,415 1,464,266 1,611,681 202,860 1,814,541 

Warm Springs 86,435 279,632 48,162 317,905 366,066 157,403 523,469 

San Jose 539,669 2,917,910 170,306 3,287,273 3,457,579 809,789 4,267,368 

Morgan Hill 14,284 93,760 549 107,494 108,044 158,855 266,899 

Gilroy 965,617 700,635 365,883 1,300,369 1,666,252 130,663 1,796,915 

Sacramento/Stockton 3,808,629 4,728,832 431,808 8,105,653 8,537,461 – 8,537,461 

Modesto Briggsmore 867,096 323,948 195,577 995,466 1,191,044 – 1,191,044 

Merced 239,344 422,835 48,162 614,017 662,179 – 662,179 

Fresno 1,298,904 1,291,945 48,162 2,542,688 2,590,850 – 2,590,850 

Bakersfield 1,338,459 1,866,591 – 3,205,050 3,205,050 – 3,205,050 

Palmdale through Los Angeles Union 

Station 
2,858,212 9,210,994 101,085 11,968,121 12,069,206 7,880,129 19,949,334 

Orange County:  Norwalk through Irvine 2,595,794 1,234,444 148,514 3,681,724 3,830,238 2,726,052 6,556,291 

City of Industry through San Diego 6,015,100 14,407,160 343,725 20,078,535 20,422,260 7,966,193 28,388,453 

 Annual Ridership for Regions 

Bay Area  20,639,339 

Sacramento/Stockton 8,537,461 

San Joaquin Valley 7,649,123 

Southern California 54,894,078 

 Total Annual Ridership Percentage Deviation from P1 

Total Ridership 91,720,000 -2.3% 

Revenue $3,083,000,000 -0.5% 
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Table A.4 P3 – Pacheco to San Jose, San Francisco, and Oakland 

 
Business/ 
Commute 

Recreational/ 
Other Short Trips Long Trips 

Subtotal 
Interregional 

Intra-
regional Total 

San Francisco Downtown – Transbay 1,050,979 3,883,306 373 4,933,912 4,934,285 591,475 5,525,761 

Millbrae 88,405 329,935 – 418,340 418,340 146,602 564,942 

Redwood City 127,759 489,400 81,131 536,027 617,159 182,799 799,958 

Oakland – 7th Street 923,593 2,659,247 – 3,582,840 3,582,840 43,388 3,626,228 

Oakland – Airport 97,731 232,204 42,338 287,597 329,935 123,582 453,516 

Union City 107,056 222,132 58,004 271,184 329,189 88,213 417,402 

Warm Springs 53,901 87,846 41,405 100,342 141,747 77,387 219,134 

San Jose 504,507 2,698,601 165,434 3,037,674 3,203,108 643,021 3,846,128 

Morgan Hill 12,496 96,052 373 108,175 108,548 109,777 218,326 

Gilroy 932,546 692,135 385,141 1,239,540 1,624,681 103,076 1,727,757 

Sacramento/Stockton 3,814,671 4,270,499 436,058 7,649,112 8,085,171 – 8,085,171 

Modesto Briggsmore 851,974 319,490 197,700 973,764 1,171,464 – 1,171,464 

Merced 231,271 334,224 52,596 512,900 565,496 – 565,496 

Fresno 1,267,330 1,069,816 51,663 2,285,483 2,337,146 – 2,337,146 

Bakersfield 1,319,179 1,615,915 – 2,935,094 2,935,094 – 2,935,094 

Palmdale through Los Angeles Union 

Station 
2,833,074 8,693,750 100,715 11,426,109 11,526,823 7,880,129 19,406,952 

Orange County:  Norwalk through Irvine 2,599,005 1,087,908 161,517 3,525,395 3,686,912 2,726,052 6,412,965 

City of Industry through San Diego 6,010,257 13,790,112 387,939 19,412,429 19,800,368 7,966,193 27,766,561 

 Annual Ridership for Regions 

Bay Area  17,399,152 

Sacramento/Stockton 8,085,171 

San Joaquin Valley 7,009,199 

Southern California 53,586,478 

 Total Annual Ridership Percentage Deviation from P1 

Total Ridership 86,080,000 -8.3% 

Revenue $2,790,000,000 -9.9% 
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Table A.5 P4 – Pacheco to San Jose 

 
Business/ 
Commute 

Recreational/ 
Other Short Trips Long Trips 

Subtotal 
Interregional 

Intra-
regional Total 

San Jose 1,707,950 9,672,046 189,386 11,190,610 11,379,996 195,374 11,575,370 

Morgan Hill 12,614 71,842 183 84,273 84,456 138,178 222,634 

Gilroy 484,068 322,469 189,386 617,151 806,537 83,315 889,852 

Sacramento/Stockton 4,169,789 5,384,165 225,399 9,328,555 9,553,954 – 9,553,954 

Modesto Briggsmore 606,365 258,121 154,105 710,381 864,486 – 864,486 

Merced 125,222 246,604 46,067 325,759 371,826 – 371,826 

Fresno 940,716 951,319 12,614 1,879,421 1,892,035 – 1,892,035 

Bakersfield 1,191,891 1,718,918 1,097 2,909,712 2,910,809 – 2,910,809 

Palmdale through Los Angeles Union 

Station 
2,680,292 8,297,716 98,166 10,879,841 10,978,008 7,880,129 18,858,136 

Orange County:  Norwalk through Irvine 2,276,292 1,057,346 130,157 3,203,480 3,333,638 2,726,052 6,059,690 

City of Industry through San Diego 5,760,561 13,114,453 358,481 18,516,533 18,875,014 7,966,193 26,841,207 

 Annual Ridership for Regions 

Bay Area  12,687,856 

Sacramento/Stockton 9,553,954 

San Joaquin Valley 6,039,156 

Southern California 51,759,034 

 Total Annual Ridership Percentage Deviation from P1 

Total Ridership 80,040,000 -14.8% 

Revenue $2,678,000,000 -13.6% 
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Table A.6 P5 – Pacheco to San Jose, San Francisco, and Oakland via Transbay Tube 

 
Business/ 
Commute 

Recreational/ 
Other Short Trips Long Trips 

Subtotal 
Interregional Intraregional Total 

San Francisco Downtown – Transbay 1,157,457 4,350,821 – 5,508,278 5,508,278 1,968,398 7,476,675 

Millbrae 105,257 483,362 – 588,620 588,620 516,289 1,104,908 

Redwood City 215,180 954,034 131,385 1,037,829 1,169,214 459,232 1,628,446 

Oakland – 7th Street 1,211,205 4,512,626 – 5,723,831 5,723,831 870,934 6,594,765 

San Jose 594,218 3,195,230 178,228 3,611,220 3,789,449 1,048,280 4,837,729 

Morgan Hill 15,677 97,046 187 112,536 112,722 169,645 282,367 

Gilroy 934,438 766,848 309,613 1,391,673 1,701,286 156,632 1,857,918 

Sacramento/Stockton 3,904,224 4,850,793 317,825 8,437,192 8,755,017 – 8,755,017 

Modesto Briggsmore 880,876 378,852 199,504 1,060,224 1,259,728 – 1,259,728 

Merced 238,882 420,656 49,269 610,268 659,538 – 659,538 

Fresno 1,298,733 1,311,050 49,269 2,560,514 2,609,783 – 2,609,783 

Bakersfield 1,355,841 1,913,107 – 3,268,948 3,268,948 – 3,268,948 

Palmdale through Los Angeles Union 

Station 
2,876,286 9,293,620 103,204 12,066,702 12,169,906 7,880,129 20,050,035 

Orange County:  Norwalk through Irvine 2,657,933 1,327,287 156,393 3,828,827 3,985,220 2,726,052 6,711,272 

City of Industry through San Diego 6,095,217 14,601,461 389,863 20,306,816 20,696,679 7,966,193 28,662,872 

 Annual Ridership for Regions 

Bay Area  23,782,809 

Sacramento/Stockton 8,755,017 

San Joaquin Valley 7,797,997 

Southern California 55,424,178 

 Total Annual Ridership Percentage Deviation from P1 

Total Ridership 95,760,000  2.0% 

Revenue $3,160,000,000  2.0% 
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Table A.7 P6 – Pacheco to San Jose, San Francisco, and Oakland via Transbay Tube 

 
Business/ 
Commute 

Recreational/ 
Other Short Trips Long Trips 

Subtotal 
Interregional 

Intra-
regional Total 

San Francisco Downtown – Transbay 1,195,125 4,653,198 – 5,848,323 5,848,323 1,842,790 7,691,113 

Oakland – 7th Street 1,026,151 3,258,329 – 4,284,480 4,284,480 885,786 5,170,265 

Oakland – Airport 141,017 635,454 52,046 724,425 776,471 702,468 1,478,939 

Union City 263,395 1,133,232 130,818 1,265,809 1,396,627 472,850 1,869,478 

Warm Springs 81,586 267,967 46,771 302,781 349,552 244,583 594,135 

San Jose 516,065 2,800,816 163,347 3,153,533 3,316,880 1,332,717 4,649,598 

Morgan Hill 12,836 87,212 527 99,520 100,048 170,404 270,452 

Gilroy 921,180 693,654 392,983 1,221,851 1,614,834 160,793 1,775,627 

Sacramento/Stockton 3,650,608 4,552,974 413,028 7,790,554 8,203,582 – 8,203,582 

Modesto Briggsmore 836,077 341,992 187,260 990,809 1,178,069 – 1,178,069 

Merced 231,394 400,368 45,540 586,221 631,762 – 631,762 

Fresno 1,239,259 1,226,071 45,540 2,419,789 2,465,330 – 2,465,330 

Bakersfield 1,289,722 1,796,995 – 3,086,717 3,086,717 – 3,086,717 

Palmdale through Los Angeles Union 

Station 
2,726,967 8,800,705 96,883 11,430,788 11,527,671 7,880,129 19,407,800 

Orange County:  Norwalk through Irvine 2,492,056 1,207,081 150,336 3,548,802 3,699,137 2,726,052 6,425,190 

City of Industry through San Diego 5,767,616 13,778,135 329,508 19,216,243 19,545,751 7,966,193 27,511,944 

 Annual Ridership for Regions 

Bay Area  23,499,606 

Sacramento/Stockton 8,203,582 

San Joaquin Valley 7,361,878 

Southern California 53,344,934 

 Total Annual Ridership Percentage Deviation from P1 

Total Ridership 92,410,000 -1.6% 

Revenue $3,049,000,000 -1.6% 
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Table A.8 Pacheco Alignment and Station Alternatives 

Alignment/Station Alternative Name and Description 

NP1 – Pacheco to San Jose and San Francisco via GEA North 

P1 service using GEA north instead of Henry Miller.  This adds Merced to local trains from Southern California to/from Bay Area. 

NP2 – Pacheco to San Jose and San Francisco (King Street Station). 

P1 service terminating at 4th and King (Townsend St) rather than Transbay 

NP3 – Pacheco to San Jose, Palo Alto, and San Francisco. 

P1 service eliminating Morgan Hill and substituting Palo Alto for Redwood City. 

NP4 – Pacheco to San Jose and San Francisco – BNSF Alignment 

P1 service using BNSF alignment between Fresno and Merced. 

NP5 – Pacheco to San Jose and San Francisco via downtown Modesto 

P1 using Modesto Downtown (13) instead of Briggsmore (40). 

NP6 – Pacheco to San Jose and San Francisco via Castle AFB 

P1 using Castle rather than downtown Merced (14). 

NP7 – Pacheco to San Jose and Oakland (12th Street Station) 

P2 using 12th Oakland City Center terminus instead of 7th Street; eliminates Warm Springs Station. 
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Table A.9 NP1 – Pacheco to San Jose and San Francisco via GEA North 

 
Business/ 
Commute 

Recreational/ 
Other Short Trips Long Trips 

Subtotal 
Interregional 

Intra-
regional Total 

San Francisco Downtown – Transbay 2,082,912 7,462,429 535 9,544,806 9,545,341 1,523,915 11,069,256 

Millbrae 111,910 476,375 – 588,284 588,284 628,285 1,216,570 

Redwood City 308,778 1,164,432 141,717 1,331,493 1,473,210 519,716 1,992,926 

San Jose 746,600 3,455,099 168,132 4,033,567 4,201,699 1,332,998 5,534,697 

Morgan Hill 16,421 95,846 6,068 106,198 112,267 311,385 423,652 

Gilroy 851,727 702,871 352,507 1,202,092 1,554,598 229,081 1,783,680 

Sacramento/Stockton 3,947,002 5,220,309 265,942 8,901,370 9,167,311 – 9,167,311 

Modesto Briggsmore 941,148 436,394 154,924 1,222,618 1,377,542 – 1,377,542 

Merced 142,966 171,880 63,362 251,484 314,846 – 314,846 

Fresno 1,236,182 1,212,622 49,976 2,398,829 2,448,805 – 2,448,805 

Bakersfield 1,275,449 1,746,290 – 3,021,739 3,021,739 – 3,021,739 

Palmdale through Los Angeles Union 

Station 
2,742,947 8,748,587 97,809 11,393,724 11,491,534 7,880,129 19,371,662 

Orange County:  Norwalk through Irvine 2,523,233 1,190,312 143,858 3,569,686 3,713,545 2,726,052 6,439,597 

City of Industry through San Diego 5,799,491 13,762,033 339,834 19,221,689 19,561,524 7,966,193 27,527,717 

 Annual Ridership for Regions 

Bay Area  22,020,780 

Sacramento/Stockton 9,167,311 

San Joaquin Valley 7,162,932 

Southern California 53,338,976 

 Total Annual Ridership Percentage Deviation from P1 

Total Ridership   91,690,000  -2.3% 

Revenue $3,066,000,000  -1.0% 
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Table A.10 NP2 – Pacheco to San Jose and San Francisco (King Street Station) 

 
Business/ 
Commute 

Recreational/ 
Other Short Trips Long Trips 

Subtotal 
Interregional 

Intra-
regional Total 

San Francisco Downtown – King Street 2,162,578 7,985,117 – 10,147,695 10,147,695 511,438 10,659,133 

Millbrae 100,011 468,883 43,975 524,919 568,894 146,690 715,584 

Redwood City 284,447 1,213,307 150,666 1,347,088 1,497,755 166,126 1,663,881 

San Jose 633,651 3,485,916 177,014 3,942,553 4,119,567 448,654 4,568,222 

Morgan Hill 14,658 92,589 – 107,248 107,248 101,364 208,612 

Gilroy 892,492 711,582 327,680 1,276,394 1,604,074 98,663 1,702,737 

Sacramento/Stockton 3,933,647 4,867,888 315,063 8,486,472 8,801,535 – 8,801,535 

Modesto Briggsmore 885,071 413,590 197,425 1,101,236 1,298,660 – 1,298,660 

Merced 238,431 406,353 50,469 594,315 644,784 – 644,784 

Fresno 1,291,609 1,300,330 50,469 2,541,470 2,591,939 – 2,591,939 

Bakersfield 1,355,067 1,904,664 – 3,259,731 3,259,731 – 3,259,731 

Palmdale through Los Angeles Union 

Station 
2,878,613 9,247,781 101,310 12,025,084 12,126,394 7,880,129 20,006,522 

Orange County:  Norwalk through Irvine 2,623,112 1,272,312 150,295 3,745,129 3,895,424 2,726,052 6,621,476 

City of Industry through San Diego 6,087,318 14,513,672 344,751 20,256,240 20,600,990 7,966,193 28,567,183 

 Annual Ridership for Regions 

Bay Area  19,518,169 

Sacramento/Stockton 8,801,535 

San Joaquin Valley 7,795,115 

Southern California 55,195,182 

 Total Annual Ridership Percentage Deviation from P1 

Total Ridership 91,310,000 -2.7% 

Revenue $3,079,000,000 -0.6% 
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Table A.11 NP3 – Pacheco to San Jose, Palo Alto, and San Francisco 

 
Business/ 
Commute 

Recreational/ 
Other Short Trips Long Trips 

Subtotal 
Interregional 

Intra-
regional Total 

San Francisco Downtown – Transbay 2,165,538 7,963,722 – 10,129,260 10,129,260 1,298,619 11,427,879 

Millbrae 140,321 678,435 – 818,756 818,756 302,125 1,120,881 

Palo Alto 303,997 1,315,391 155,268 1,464,120 1,619,389 373,483 1,992,871 

San Jose 600,708 3,232,238 173,766 3,659,179 3,832,945 1,180,461 5,013,407 

Gilroy 910,124 793,719 329,035 1,374,808 1,703,843 124,129 1,827,972 

Sacramento/Stockton 3,955,142 4,874,048 275,597 8,553,593 8,829,190 – 8,829,190 

Modesto Briggsmore 875,557 374,812 201,606 1,048,763 1,250,369 – 1,250,369 

Merced 240,844 416,478 96,786 560,536 657,322 – 657,322 

Fresno 1,312,589 1,297,641 50,822 2,559,408 2,610,230 – 2,610,230 

Bakersfield 1,357,992 1,882,280 – 3,240,272 3,240,272 – 3,240,272 

Palmdale through Los Angeles Union 

Station 
2,900,774 9,289,577 107,062 12,083,289 12,190,351 7,880,129 20,070,480 

Orange County:  Norwalk through Irvine 2,647,785 1,261,019 151,532 3,757,273 3,908,805 2,726,052 6,634,857 

City of Industry through San Diego 6,118,064 14,570,013 388,451 20,299,626 20,688,077 7,966,193 28,654,271 

 Annual Ridership for Regions 

Bay Area  21,383,010 

Sacramento/Stockton 8,829,190 

San Joaquin Valley 7,758,193 

Southern California 55,359,607 

 Total Annual Ridership Percentage Deviation from P1 

Total Ridership 93,330,000 -0.6% 

Revenue $3,090,000,000 -0.3% 
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Table A.12 NP4 – Pacheco to San Jose, Palo Alto, and San Francisco 

 
Business/ 
Commute 

Recreational/ 
Other Short Trips Long Trips 

Subtotal 
Interregional 

Intra-
regional Total 

San Francisco Downtown – Transbay 2,108,887 7,858,653 – 9,967,540 9,967,540 1,532,777 11,500,318 

Millbrae 101,751 481,055 – 582,806 582,806 629,227 1,212,034 

Palo Alto 279,400 1,152,686 147,364 1,284,722 1,432,086 520,815 1,952,901 

San Jose 617,339 3,357,600 179,680 3,795,259 3,974,939 1,335,725 5,310,664 

Morgan Hill 14,589 84,577 554 98,612 99,166 316,937 416,103 

Gilroy 879,750 682,341 327,044 1,235,047 1,562,091 238,268 1,800,359 

Sacramento/Stockton 3,877,989 4,740,195 434,704 8,183,481 8,618,185 – 8,618,185 

Modesto Briggsmore 869,778 361,022 196,669 1,034,130 1,230,800 – 1,230,800 

Merced 233,787 329,629 53,184 510,233 563,416 – 563,416 

Fresno 1,283,430 1,290,632 53,184 2,520,878 2,574,061 – 2,574,061 

Bakersfield 1,340,676 1,864,943 – 3,205,620 3,205,620 – 3,205,620 

Palmdale through Los Angeles Union 

Station 
2,860,848 9,174,953 103,782 11,932,019 12,035,801 7,880,129 19,915,930 

Orange County:  Norwalk through Irvine 2,612,841 1,266,440 139,792 3,739,490 3,879,282 2,726,052 6,605,334 

City of Industry through San Diego 6,040,615 14,407,469 350,496 20,097,587 20,448,083 7,966,193 28,414,276 

 Annual Ridership for Regions 

Bay Area  22,192,378 

Sacramento/Stockton 8,618,185 

San Joaquin Valley 7,573,898 

Southern California 54,935,540 

 Total Annual Ridership Percentage Deviation from P1 

Total Ridership 93,320,000 -0.6% 

Revenue $3,079,000,000 -0.6% 
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Table A.13 NP5 – Pacheco to San Jose and San Francisco via Downtown Modesto 

 
Business/ 
Commute 

Recreational/ 
Other Short Trips Long Trips 

Subtotal 
Interregional 

Intra-
regional Total 

San Francisco Downtown – Transbay 2,149,097 7,936,342 - 10,085,439 10,085,439 1,669,864 11,755,303 

Millbrae 110,701 476,045 - 586,746 586,746 591,534 1,178,280 

Redwood City 277,015 1,184,371 147,977 1,313,409 1,461,386 557,585 2,018,971 

San Jose 633,496 3,487,386 177,683 3,943,199 4,120,882 1,234,039 5,354,922 

Morgan Hill 15,596 97,661 186 113,071 113,257 247,649 360,906 

Gilroy 888,417 716,861 325,660 1,279,618 1,605,278 171,587 1,776,865 

Sacramento/Stockton 3,913,984 4,809,090 471,976 8,251,098 8,723,074 - 8,723,074 

Modesto Downtown 655,781 821,812 50,883 1,426,709 1,477,592 - 1,477,592 

Merced 235,589 410,356 2,717 558,747 645,133 - 645,133 

Fresno 1,288,057 1,301,763 1,273 2,588,547 2,589,820 - 2,589,820 

Bakersfield 1,356,866 1,887,207 - 3,244,073 3,244,073 - 3,244,073 

Palmdale through Los Angeles Union 

Station 2,850,491 9,224,917 100,705 11,974,702 12,075,408 7,880,129 19,955,536 

Orange County:  Norwalk through Irvine 2,643,641 1,283,088 135,201 3,791,527 3,926,729 2,726,052 6,652,781 

City of Industry through San Diego 6,045,546 14,425,006 379,158 20,091,394 20,470,552 7,966,193 6,652,781 

 Annual Ridership for Regions 

Bay Area  22,445,246 

Sacramento/Stockton 8,723,074 

San Joaquin Valley 7,956,618 

Southern California 55,045,063 

 Total Annual Ridership Percentage Deviation from P1 

Total Ridership 94,170,000 0.3% 

Revenue $3,107,000,000 0.3% 
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Table A.14 NP6 – Pacheco to San Jose and San Francisco via Castle Air Force Base 

 
Business/ 
Commute 

Recreational/ 
Other Short Trips Long Trips 

Subtotal 
Interregional 

Intra-
regional Total 

San Francisco Downtown – Transbay 2,130,102 7,880,545 – 10,010,646 10,010,646 1,532,993 11,543,639 

Millbrae 105,813 478,834 – 584,647 584,647 629,366 1,214,013 

Redwood City 277,366 1,175,942 147,731 1,305,576 1,453,307 521,096 1,974,403 

San Jose 629,520 3,468,363 177,462 3,920,421 4,097,883 1,336,506 5,434,389 

Morgan Hill 14,588 97,503 – 112,091 112,091 317,831 429,922 

Gilroy 883,434 712,065 325,194 1,270,305 1,595,499 238,958 1,834,457 

Sacramento/Stockton 3,909,710 4,828,784 314,668 8,423,827 8,738,495 – 8,738,495 

Modesto Briggsmore 876,970 418,080 206,455 1,088,595 1,295,050 – 1,295,050 

Castle Air Force Base 228,430 393,335 44,689 577,076 621,764 – 621,764 

Fresno 1,289,141 1,290,618 44,689 2,535,070 2,579,759 – 2,579,759 

Bakersfield 1,343,617 1,878,035 – 3,221,652 3,221,652 – 3,221,652 

Palmdale through Los Angeles Union 

Station 
2,858,417 9,192,214 101,935 11,948,697 12,050,632 7,880,129 19,930,760 

Orange County:  Norwalk through 

Irvine 
2,625,371 1,271,967 145,885 3,751,453 3,897,338 2,726,052 6,623,390 

City of Industry through San Diego 6,041,289 14,410,825 382,070 20,070,044 20,452,114 7,966,193 28,418,307 

 Annual Ridership for Regions 

Bay Area  22,430,823 

Sacramento/Stockton 8,738,495 

San Joaquin Valley 7,718,225 

Southern California 54,972,458 

 Total Annual Ridership Percentage Deviation from P1 

Total Ridership 93,860,000 0.0% 

Revenue $3,098,000,000 0.0% 
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Table A.15 NP7 – Pacheco to San Jose and Oakland (12th Street Station) 

 
Business/ 
Commute 

Recreational/ 
Other Short Trips Long Trips 

Subtotal 
Interregional 

Intra-
regional Total 

Oakland – 12th Street 1,755,460 6,366,369 – 8,121,829 8,121,829 1,212,807 9,334,636 

Oakland – Airport 134,906 579,610 50,076 664,440 714,516 300,209 1,014,725 

Union City 376,504 1,565,246 189,466 1,752,284 1,941,750 308,286 2,250,036 

San Jose 566,531 3,053,510 178,629 3,441,412 3,620,041 989,811 4,609,851 

Morgan Hill 12,145 97,723 – 109,868 109,868 143,204 253,072 

Gilroy 879,131 603,153 418,171 1,064,113 1,482,285 122,282 1,604,567 

Sacramento/Stockton 3,880,227 4,817,728 439,926 8,258,029 8,697,955 – 8,697,955 

Modesto Briggsmore 884,922 330,607 199,598 1,015,931 1,215,529 – 1,215,529 

Merced 244,230 431,466 49,145 626,551 675,696 – 675,696 

Fresno 1,324,564 1,317,468 49,113 2,592,918 2,642,031 – 2,642,031 

Bakersfield 1,354,196 1,888,538 – 3,242,734 3,242,734 – 3,242,734 

Palmdale through Los Angeles Union 

Station 
2,911,601 9,383,047 102,973 12,191,675 12,294,648 7,880,129 20,174,776 

Orange County:  Norwalk through Irvine 2,658,242 1,264,142 152,087 3,770,297 3,922,384 2,726,052 6,648,437 

City of Industry through San Diego 6,123,342 14,666,418 349,911 20,439,849 20,789,760 7,966,193 28,755,953 

 Annual Ridership for Regions 

Bay Area  19,066,888 

Sacramento/Stockton 8,697,955 

San Joaquin Valley 7,775,991 

Southern California 55,579,166 

 Total Annual Ridership Percentage Deviation from P1 

Total Ridership   91,120,000  -3.0% 

Revenue $3,007,000,000  -2.9% 
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Altamont Alternatives 

Table A.16 Altamont Network Alternatives 

Network Alternative Name and Description 

A1 – Altamont to San Jose and San Francisco 

From San Francisco to Redwood City, this network alternative would use the existing Caltrain rail ROW, and would cross the San Francisco Bay in 

the Dumbarton corridor.  To San Jose, the Niles/I-880 alignment would be utilized south of Niles.  The Altamont Pass would use the UPRR alignment 

through downtown Tracy, and the Central Valley would use the UPRR N/S alignment. 

A2 – Altamont to San Jose and Oakland 

From Oakland to San Jose, this network alternative would use the Niles/I-880 alignment.  The Altamont Pass would use the UPRR alignment through 

downtown Tracy, and the Central Valley would use the UPRR N/S alignment. 

A3 – Altamont to San Jose, Oakland, and San Francisco 

From Oakland to San Jose, this network alternative would use the Niles/I-880 Alignment.  From San Francisco to Redwood City, this network 

alternative would use the existing Caltrain rail ROW.  This network alternative would cross the San Francisco Bay in the Dumbarton corridor.  The 

Altamont Pass would use the UPRR alignment through downtown Tracy, and the Central Valley would use the UPRR N/S alignment. 

A4 – Altamont to San Jose 

From San Jose, this network alternative would use the Niles/I-880 alignment between San Jose and Niles.  The Altamont Pass would use the UPRR 

alignment through downtown Tracy, and the Central Valley would use the UPRR N/S alignment. 

A5 – Altamont to San Francisco 

From San Francisco to Redwood City, this network alternative would use the existing Caltrain rail ROW north of Redwood City and would cross the 

San Francisco Bay in the Dumbarton Corridor.  The Altamont Pass would use the UPRR alignment through downtown Tracy, and the Central Valley 

would use the UPRR N/S alignment. 

A6 – Altamont to Oakland 

From Oakland to Union City, this network alternative would use the Niles/I-800 alignment north of Niles.  The Altamont Pass would use the UPRR 

alignment through downtown Tracy, and the Central Valley would use the UPRR N/S alignment. 

A7 – Altamont to Union City 

From Union City, the Altamont Pass alignment would follow the UPRR through downtown Tracy, and the Central Valley would use the UPRR N/S 

alignment. 

A8 – Altamont to San Jose and San Francisco – Peninsula Route 

This network alternative would cross the San Francisco Bay in the Dumbarton corridor.  From San Francisco to San Jose, this network alternative 

would use the existing Caltrain alignment  The Altamont Pass alignment would follow the UPRR through downtown Tracy, and the Central Valley 

would use the UPRR N/S alignment. 

A9 – Altamont to San Jose, San Francisco, and Oakland – No Bay Crossing Route 

This network alternative would not cross the San Francisco Bay.  From San Francisco to San Jose, this network alternative would use the existing 

Caltrain ROW and the Niles/I-880 alignment south of Niles in the East Bay.  The Altamont Pass alignment would follow the UPRR through downtown 

Tracy, and the Central Valley would use the UPRR N/S alignment. 

A10 – Altamont to Oakland and San Francisco via Transbay Tube 
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Network Alternative Name and Description 

From San Francisco to Oakland, this network alternative would use a new Transbay tube between San Francisco and Oakland and would use the 

Niles/I-880 Alignment north of Shinn.  The Altamont Pass alignment would follow the UPRR through downtown Tracy, and the Central Valley would 

use the UPRR N/S alignment. 

A11 – Altamont to San Jose, Oakland, and San Francisco via Transbay Tube 

From San Francisco to Oakland this network alternative would use a new Transbay tube.  The Niles/I-880 alignment would be used between 

Oakland and San Jose, with the UPRR Alignment through the Tri-Valley to Tracy, and the UPRR N/S alignment through the Central Valley. 
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Table A.17 A1 – Altamont to San Jose and San Francisco 

 
Business/ 
Commute 

Recreational/ 
Other Short Trips Long Trips 

Subtotal 
Interregional 

Intra-
regional Total 

San Francisco Downtown – Transbay 1,896,607 5,447,852 104,407 7,240,052 7,344,459 1,892,007 9,236,466 

Millbrae 127,687 388,351 26,278 489,760 516,038 415,125 931,163 

Redwood City 187,650 588,523 46,560 729,614 776,173 378,863 1,155,036 

Warm Springs 90,121 126,276 57,671 158,727 216,397 160,662 377,059 

San Jose 542,669 1,368,577 93,296 1,817,949 1,911,245 739,045 2,650,290 

Bernal 1,125,019 2,424,285 198,056 3,351,249 3,549,305 1,215,779 4,765,083 

Sacramento/Stockton 4,330,416 4,417,010 390,644 8,356,783 8,747,427 – 8,747,427 

Tracy Downtown 442,318 361,191 381,120 422,389 803,510 – 803,510 

Modesto Downtown 1,315,315 274,068 233,505 1,355,878 1,589,383 – 1,589,383 

Merced 447,256 223,981 321,333 349,904 671,237 – 671,237 

Fresno 1,484,623 1,038,425 270,364 2,252,684 2,523,049 – 2,523,049 

Bakersfield 1,232,248 1,515,311 – 2,747,559 2,747,559 – 2,747,559 

Palmdale through Los Angeles Union 

Station 
2,697,295 8,115,871 101,232 10,711,934 10,813,166 7,880,129 18,693,294 

Orange County:  Norwalk through Irvine 2,511,585 1,027,491 138,445 3,400,631 3,539,076 2,726,052 6,265,128 

City of Industry through San Diego 5,679,064 13,109,059 349,904 18,438,219 18,788,123 7,966,193 26,754,316 

 Total Annual Ridership for Regions 

Bay Area  19,115,098 

Sacramento/Stockton 9,550,936 

San Joaquin Valley 7,531,228 

Southern California 51,712,738 

 Total Annual Ridership Percentage Deviation from P1 

Total Ridership 87,910,000 -6.4% 

Revenue $2,844,000,000 -8.2% 
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Table A.18 A2 – Altamont to San Jose and Oakland 

 
Business/ 
Commute 

Recreational/ 
Other Short Trips Long Trips 

Subtotal 
Interregional 

Intra-
regional Total 

Oakland – 7th Street 2,887,758 6,994,365 146,392 9,735,730 9,882,123 137,879 10,020,002 

Oakland – Airport 152,197 430,107 52,607 529,697 582,304 364,434 946,739 

Union City 427,023 1,027,649 72,743 1,381,930 1,454,673 107,945 1,562,618 

San Jose 593,370 1,517,257 105,032 2,005,594 2,110,627 545,193 2,655,820 

Bernal 538,949 1,087,331 124,080 1,502,200 1,626,280 324,894 1,951,174 

Sacramento/Stockton 4,644,648 4,479,934 368,430 8,756,153 9,124,583 - 9,124,583 

Tracy Downtown 482,895 349,564 431,377 401,083 832,459 - 832,459 

Modesto Downtown 1,387,372 275,552 204,623 1,458,301 1,662,923 - 1,662,923 

Merced 458,406 226,391 330,698 354,099 684,797 - 684,797 

Fresno 1,535,397 1,092,047 279,542 2,347,902 2,627,444 - 2,627,444 

Bakersfield 1,292,317 1,622,833 - 2,915,150 2,915,150 - 2,915,150 

Palmdale through Los Angeles Union 

Station 
2,797,782 8,490,397 101,949 11,186,231 11,288,179 7,880,129 19,168,308 

Orange County:  Norwalk through Irvine 2,576,470 1,071,186 157,277 3,490,380 3,647,656 2,726,052 6,373,709 

City of Industry through San Diego 5,890,345 13,627,737 394,915 19,123,166 19,518,081 7,966,193 27,484,274 

 Total Annual Ridership for Regions 

Bay Area  17,136,352 

Sacramento/Stockton 9,957,042 

San Joaquin Valley 7,890,315 

Southern California 53,026,291 

 Total Annual Ridership Percentage Deviation from A1 

Total Ridership 88,010,000 0.1% 

Revenue $2,881,000,000  1.3% 
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Table A.19 A3 – Altamont to San Jose, Oakland, and San Francisco 

 
Business/ 
Commute 

Recreation/ 
Other Short Trips Long Trips 

Subtotal 
Interregional 

Intra-
regional Total 

San Francisco Downtown – Transbay 962,735 2,765,378 52,998 3,675,115 3,728,113 670,159 4,398,272 

Millbrae 94,342 286,934 19,416 361,860 381,276 102,882 484,158 

Redwood City 82,221 257,867 20,401 319,687 340,087 124,207 464,294 

Oakland – 7th Street 1,016,720 2,462,570 51,542 3,427,748 3,479,290 38,576 3,517,865 

Oakland – Airport 63,808 180,321 22,055 222,073 244,129 92,729 336,858 

Union City 90,133 216,910 15,354 291,689 307,043 46,940 353,983 

San Jose 277,283 1,483,184 90,924 1,669,543 1,760,467 404,041 2,164,508 

Bernal 542,585 1,080,947 127,347 1,496,185 1,623,532 944,032 2,567,565 

Sacramento/Stockton 4,131,159 4,213,768 372,669 7,972,258 8,344,927 – 8,344,927 

Tracy Downtown 473,628 361,317 421,696 413,249 834,945 – 834,945 

Modesto Downtown 418,266 209,463 300,505 327,224 627,728 – 627,728 

Merced 406,720 203,681 292,210 318,191 610,401 – 610,401 

Fresno 1,388,934 971,494 252,938 2,107,490 2,360,428 – 2,360,428 

Bakersfield 1,160,277 1,426,807 – 2,587,084 2,587,084 – 2,587,084 

Palmdale through Los Angeles Union 

Station 2,662,986 8,012,639 99,945 10,575,681 10,675,626 7,880,129 18,555,754 

Orange County:  Norwalk through Irvine 2,456,018 1,004,758 135,382 3,325,394 3,460,776 2,726,052 6,186,828 

City of Industry through San Diego 5,673,044 13,095,163 349,533 18,418,673 18,768,207 7,966,193 26,734,400 

 Total Annual Ridership for Regions 

Bay Area  14,287,504 

Sacramento/Stockton 9,179,872 

San Joaquin Valley 6,185,642 

Southern California 51,476,982 

 Total Annual Ridership Percentage Deviation from A1 

Total Ridership 81,130,000 -7.7% 

Revenue $2,625,000,000  -7.7% 
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Table A.20 A4 – Altamont to San Jose 

 
Business/ 
Commute 

Recreation/ 
Other Short Trips Long Trips 

Subtotal 
Interregional 

Intra-
regional Total 

San Jose 1,245,336 3,681,775 141,150 4,785,961 4,927,111 289,237 5,216,348 

Warm Springs 505,986 1,559,591 51,311 2,014,267 2,065,578 123,107 2,188,685 

Bernal 2,860,986 8,695,622 142,428 11,414,179 11,556,608 215,456 11,772,063 

Sacramento/Stockton 4,888,217 5,516,363 404,460 10,000,120 10,404,581 – 10,404,581 

Tracy Downtown 348,219 386,748 280,840 454,128 734,967 – 734,967 

Modesto Downtown 1,373,339 278,283 133,298 1,518,324 1,651,622 – 1,651,622 

Merced 451,023 335,802 329,046 457,780 786,826 – 786,826 

Fresno 1,502,803 1,281,308 275,909 2,508,201 2,784,111 – 2,784,111 

Bakersfield 1,341,201 1,935,566 – 3,276,767 3,276,767 – 3,276,767 

Palmdale through Los Angeles Union 

Station 
2,937,861 9,431,685 100,796 12,268,750 12,369,545 7,880,129 20,249,674 

Orange County:  Norwalk through Irvine 2,747,956 1,368,409 146,628 3,969,736 4,116,365 2,726,052 6,842,417 

City of Industry through San Diego 6,056,861 14,718,884 337,263 20,438,482 20,775,745 7,966,193 28,741,938 

 Total Annual Ridership for Regions 

Bay Area  19,177,096 

Sacramento/Stockton 11,139,548 

San Joaquin Valley 8,499,326 

Southern California 55,834,029 

 Total Annual Ridership Percentage Deviation from A1 

Total Ridership 94,650,000 7.7% 

Revenue $3,176,000,000 11.7% 
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Table A.21 A5 – Altamont to San Francisco 

 
Business/ 
Commute 

Recreation/ 
Other Short Trips Long Trips 

Subtotal 
Interregional 

Intra-
regional Total 

San Francisco Downtown – Transbay 2,340,549 6,824,578 115,371 9,049,756 9,165,127 153,417 9,318,544 

Millbrae 174,621 551,280 27,417 698,485 725,901 43,680 769,581 

Redwood City 982,037 2,824,116 132,668 3,673,485 3,806,153 102,021 3,908,174 

Bernal 1,582,999 3,424,525 330,290 4,677,234 5,007,524 92,163 5,099,687 

Sacramento/Stockton 5,181,593 5,431,105 453,389 10,159,309 10,612,698 – 10,612,698 

Tracy Downtown 437,013 393,220 373,531 456,702 830,233 – 830,233 

Modesto Downtown 1,512,157 327,346 284,656 1,554,846 1,839,502 – 1,839,502 

Merced 463,878 346,850 329,186 481,542 810,728 – 810,728 

Fresno 1,555,398 1,263,933 277,664 2,541,667 2,819,331 – 2,819,331 

Bakersfield 1,325,207 1,811,166 – 3,136,373 3,136,373 – 3,136,373 

Palmdale through Los Angeles Union 

Station 
2,869,565 9,124,462 102,675 11,891,352 11,994,027 7,880,129 19,874,156 

Orange County:  Norwalk through Irvine 2,569,636 1,211,124 155,485 3,625,275 3,780,760 2,726,052 6,506,812 

City of Industry through San Diego 5,986,433 14,401,554 378,499 20,009,488 20,387,988 7,966,193 28,354,181 

 Total Annual Ridership for Regions 

Bay Area  19,095,986 

Sacramento/Stockton 11,442,931 

San Joaquin Valley 8,605,935 

Southern California 54,735,149 

 Total Annual Ridership Percentage Deviation from A1 

Total Ridership 93,880,000 6.8% 

Revenue $3,127,000,000  10.0% 
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Cambridge Systematics, Inc. A-25 

Table A.22 A6 – Altamont to Oakland 

 
Business/ 
Commute 

Recreation/ 
Other Short Trips Long Trips 

Subtotal 
Interregional 

Intra-
regional Total 

Oakland – 7th Street 3,441,733 8,282,204 154,322 11,569,614 11,723,937 62,313 11,786,250 

Oakland – Airport 223,558 563,723 27,330 759,951 787,280 122,549 909,829 

Union City 1,473,258 3,728,695 144,301 5,057,652 5,201,954 41,457 5,243,410 

Bernal 529,287 1,044,727 124,806 1,449,208 1,574,014 157,786 1,731,800 

Sacramento/Stockton 5,431,160 5,187,013 359,296 10,258,877 10,618,173 – 10,618,173 

Tracy Downtown 454,768 366,766 402,295 419,239 821,534 – 821,534 

Modesto Downtown 1,553,790 303,907 178,919 1,678,778 1,857,697 – 1,857,697 

Merced 455,679 341,258 323,220 473,716 796,937 – 796,937 

Fresno 1,553,790 1,251,887 275,484 2,530,193 2,805,677 – 2,805,677 

Bakersfield 1,334,787 1,828,910 – 3,163,697 3,163,697 – 3,163,697 

Palmdale through Los Angeles Union 

Station 
2,872,362 9,160,584 104,764 11,928,181 12,032,946 7,880,129 19,913,074 

Orange County:  Norwalk through Irvine 2,543,129 1,179,190 148,492 3,573,827 3,722,318 2,726,052 6,448,371 

City of Industry through San Diego 5,968,646 14,358,711 338,343 19,989,014 20,327,357 7,966,193 28,293,550 

 Total Annual Ridership for Regions 

Bay Area  19,671,289 

Sacramento/Stockton 11,439,707 

San Joaquin Valley 8,624,009 

Southern California 54,654,995 

 Total Annual Ridership Percentage Deviation from A1 

Total Ridership 94,390,000 7.4% 

Revenue $3,153,000,000  10.9% 
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Table A.23 A7 – Altamont to Union City 

 
Business/ 
Commute 

Recreation/ 
Other Short Trips Long Trips 

Subtotal 
Interregional 

Intra-
regional Total 

Union City 2,602,380 8,718,573 177,880 11,462,222 11,636,819 17,024 11,824,907 

Bernal 1,164,354 2,690,841 156,760 3,698,436 3,855,195 17,024 3,928,305 

Sacramento/Stockton 4,928,461 5,387,312 349,340 9,966,433 10,315,773 - 10,468,195 

Tracy Downtown 303,626 375,950 243,071 436,505 679,576 - 689,617 

Modesto Downtown 1,322,649 268,999 191,045 1,400,602 1,591,648 - 1,615,165 

Merced 419,106 304,308 304,479 418,935 723,414 - 734,103 

Fresno 1,133,140 912,970 200,904 1,845,206 2,046,110 - 2,076,343 

Bakersfield 973,427 1,333,778 - 2,307,205 2,307,205 - 2,341,296 

Palmdale through Los Angeles Union 

Station 2,525,699 8,055,000 92,120 10,488,579 10,580,699 7,880,129 18,211,140 

Orange County:  Norwalk through Irvine 2,236,201 1,036,874 130,571 3,142,504 3,273,075 2,726,052 5,907,029 

City of Industry through San Diego 5,248,294 12,625,770 297,509 17,576,556 17,874,064 7,966,193 25,693,900 

 Total Annual Ridership for Regions 

Bay Area  15,526,062 

Sacramento/Stockton 10,995,349 

San Joaquin Valley 6,668,377 

Southern California 50,300,212 

 Total Annual Ridership Percentage Deviation from A1 

Total Ridership 83,490,000 -5.0% 

Revenue $2,701,000,000  -5.0% 
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Table A.24 A8 – Altamont to San Jose and San Francisco – Peninsula Route 

 
Business/ 
Commute 

Recreation/ 
Other Short Trips Long Trips 

Subtotal 
Interregional 

Intra-
regional Total 

San Francisco Downtown – Transbay 1,621,292 4,962,161 – 6,583,453 6,583,453 2,022,465 8,605,918 

Millbrae 132,397 468,225 31,121 569,500 600,622 564,743 1,165,364 

Palo Alto 484,049 1,404,498 47,649 1,840,898 1,888,547 1,164,814 3,053,361 

Shinn 435,169 809,327 165,276 1,079,220 1,244,496 418,129 1,662,626 

San Jose 412,839 1,211,617 59,957 1,564,500 1,624,456 1,050,809 2,675,266 

Bernal 944,361 2,116,066 163,694 2,896,733 3,060,427 1,136,201 4,196,629 

Sacramento/Stockton 4,480,047 4,746,071 399,301 8,826,817 9,226,118 – 9,226,118 

Tracy Downtown 419,169 360,267 271,300 508,137 779,437 – 779,437 

Modesto Downtown 1,396,234 267,256 257,058 1,406,432 1,663,490 – 1,663,490 

Merced 449,060 252,134 323,344 377,850 701,194 – 701,194 

Fresno 1,457,773 1,072,011 270,069 2,259,716 2,529,785 – 2,529,785 

Bakersfield 1,200,364 1,546,390 3,165 2,743,589 2,746,754 – 2,746,754 

Palmdale through Los Angeles Union 

Station 
2,669,215 8,222,327 96,528 10,795,013 10,891,542 7,880,129 18,771,670 

Orange County:  Norwalk through Irvine 2,456,817 980,230 139,957 3,297,089 3,437,047 2,726,052 6,163,099 

City of Industry through San Diego 5,642,608 13,200,489 333,366 18,509,731 18,843,097 7,966,193 26,809,290 

 Total Annual Ridership for Regions 

Bay Area  21,359,163 

Sacramento/Stockton 10,005,555 

San Joaquin Valley 7,641,222 

Southern California 51,744,060 

 Total Annual Ridership Percentage Deviation from A1 

Total Ridership 90,750,000 3.2% 

Revenue $2,743,000,000  -3.6% 
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Table A.25 A9 – Altamont to San Jose, San Francisco, and Oakland – No Bay Crossing 
Route 

 
Business/ 
Commute 

Recreation/ 
Other Short Trips Long Trips 

Subtotal 
Interregional 

Intra-
regional Total 

San Francisco Downtown – Transbay 434,978 2,066,682 32,731 2,468,930 2,501,660 1,264,710 3,766,371 

Millbrae 39,885 103,200 12,699 130,386 143,085 435,587 578,672 

Redwood City 51,511 151,849 15,382 187,978 203,359 401,080 604,440 

Oakland – 7th Street 1,525,821 3,901,209 54,372 5,372,659 5,427,031 137,433 5,564,464 

Oakland – Airport 151,849 401,711 65,998 487,562 553,560 233,494 787,054 

Union City 217,489 404,751 88,891 533,349 622,240 109,971 732,211 

San Jose 587,542 1,588,600 103,200 2,072,942 2,176,142 1,341,105 3,517,247 

Bernal 526,195 1,060,259 122,695 1,463,758 1,586,454 359,981 1,946,435 

Sacramento/Stockton 4,125,316 3,938,054 348,948 7,714,422 8,063,370 - 8,063,370 

Tracy Downtown 403,857 345,729 350,200 399,386 749,586 - 749,586 

Modesto Downtown 1,248,773 238,236 223,570 1,263,440 1,487,010 - 1,487,010 

Merced 452,685 212,839 326,949 338,575 665,524 - 665,524 

Fresno 1,461,970 1,027,171 276,154 2,212,987 2,489,140 - 2,489,140 

Bakersfield 1,214,970 1,451,775 - 2,666,745 2,666,745 - 2,666,745 

Palmdale through Los Angeles Union 

Station 2,683,378 8,065,695 100,159 10,648,914 10,749,073 7,880,129 18,629,202 

Orange County:  Norwalk through Irvine 2,493,254 1,001,594 141,117 3,353,731 3,494,848 2,726,052 6,220,901 

City of Industry through San Diego 5,701,575 13,083,861 335,176 18,450,260 18,785,436 7,966,193 26,751,629 

 Total Annual Ridership for Regions 

Bay Area  17,496,894 

Sacramento/Stockton 8,812,956 

San Joaquin Valley 7,308,418 

Southern California 51,601,732 

 Total Annual Ridership Percentage Deviation from A1 

Total Ridership 85,220,000 -3.1% 

Revenue $2,733,000,000  -3.9% 
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Table A.26 A10 – Altamont to Oakland and San Francisco via Transbay Tube 

 
Business/ 
Commute 

Recreation/ 
Other Short Trips Long Trips 

Subtotal 
Interregional 

Intra-
regional Total 

San Francisco Downtown – Transbay 1,786,578 4,927,385 95,361 6,618,602 6,713,963 2,258,631 8,972,594 

Oakland – 7th Street 1,375,498 3,210,541 54,218 4,531,820 4,586,038 805,548 5,391,586 

Oakland – Airport 213,037 539,739 55,090 697,686 752,776 571,353 1,324,128 

Union City 1,353,357 3,376,681 135,458 4,594,581 4,730,039 292,978 5,023,017 

Bernal 511,148 1,004,689 122,383 1,393,454 1,515,837 1,563,171 3,079,008 

Sacramento/Stockton 5,037,216 5,042,271 342,393 9,737,094 10,079,487 – 10,079,487 

Tracy Downtown 433,744 349,715 384,756 398,703 783,458 – 783,458 

Modesto Downtown 1,477,309 296,543 173,811 1,600,040 1,773,852 – 1,773,852 

Merced 437,579 327,051 311,012 453,618 764,630 – 764,630 

Fresno 1,491,256 1,203,604 263,593 2,431,266 2,694,860 – 2,694,860 

Bakersfield 1,271,246 1,739,682 – 3,010,928 3,010,928 – 3,010,928 

Palmdale through Los Angeles Union 

Station 
2,745,068 8,727,001 99,719 11,372,350 11,472,069 7,880,129 19,352,198 

Orange County:  Norwalk through Irvine 2,435,973 1,138,054 141,211 3,432,817 3,574,028 2,726,052 6,300,080 

City of Industry through San Diego 5,708,403 13,715,578 323,739 19,100,242 19,423,981 7,966,193 27,390,174 

 Total Annual Ridership for Regions 

Bay Area  23,790,333 

Sacramento/Stockton 10,862,945 

San Joaquin Valley 8,244,270 

Southern California 53,042,452 

 Total Annual Ridership Percentage Deviation from A1 

Total Ridership 95,940,000 9.1% 

Revenue $3,164,000,000 11.3% 
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Table A.27 A11 – Altamont to San Jose, Oakland, and San Francisco via Transbay Tube 

 
Business/ 
Commute 

Recreation/ 
Other Short Trips Long Trips 

Subtotal 
Interregional 

Intra-
regional Total 

San Francisco Downtown – Transbay 1,487,672 4,099,943 89,940 5,497,675 5,587,615 2,319,863 7,907,478 

Oakland – 7th Street 1,177,936 2,706,220 49,153 3,835,003 3,884,157 471,408 4,355,565 

Oakland – Airport 153,038 413,097 49,676 516,458 566,134 578,602 1,144,736 

Union City 378,759 841,881 69,024 1,151,617 1,220,640 322,645 1,543,286 

San Jose 567,703 1,469,021 100,573 1,936,152 2,036,725 936,973 2,973,698 

Bernal 514,890 1,050,695 117,654 1,447,931 1,565,585 1,503,705 3,069,290 

Sacramento/Stockton 4,348,847 4,401,486 349,476 8,400,857 8,750,333 – 8,750,333 

Tracy Downtown 458,067 335,707 408,739 385,034 793,774 – 793,774 

Modesto Downtown 1,327,836 268,600 196,962 1,399,475 1,596,436 – 1,596,436 

Merced 442,554 217,704 317,231 343,027 660,258 – 660,258 

Fresno 1,481,745 1,051,218 268,252 2,264,712 2,532,964 – 2,532,964 

Bakersfield 1,239,116 1,535,779 – 2,774,896 2,774,896 – 2,774,896 

Palmdale through Los Angeles Union 

Station 
2,691,928 8,092,341 95,866 10,688,403 10,784,269 7,880,129 18,664,398 

Orange County:  Norwalk through Irvine 2,474,747 1,028,210 141,185 3,361,772 3,502,957 2,726,052 6,229,009 

City of Industry through San Diego 5,639,383 13,018,304 349,476 18,308,210 18,657,687 7,966,193 26,623,880 

 Total Annual Ridership for Regions 

Bay Area  20,994,053 

Sacramento/Stockton 9,544,107 

San Joaquin Valley 7,564,554 

Southern California 51,517,287 

 Total Annual Ridership Percentage Deviation from A1 

Total Ridership 89,620,000 1.9% 

Revenue $2,884,000,000 1.4% 
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Table A.28 Altamont Pass Alignment and Station Alternatives 

Alignment and Station Alternative Name and Description 

NA1 – Altamont to San Jose and San Francisco via Pleasanton BART 

Pleasanton Bart Station instead of Bernal/I-680. 

NA2 – Altamont to San Jose and San Francisco via I-580/UPRR station 

I-580/UPRR station instead of Bernal/I-680. 

NA3 – Altamont to San Jose and San Francisco via Tracy ACE station 

A1 using Trace ACE instead of Tracy downtown. 

NA4 – Altamont to San Jose and San Francisco via Livermore downtown station 

A1 using Livermore downtown (34) instead of Pleasanton Bernal/I-680 (35). 

NA5 – Altamont to San Jose and San Francisco via Briggsmore station. 

A1 using Briggsmore/Modesto (40) rather than downtown Modesto (13). 

NA6 – Altamont to San Jose and San Francisco via the Fremont Bridge 

A1 using Fremont Bridge instead of Dumbarton Bridge. 

NA7 – Altamont to San Jose and San Francisco (King St station) 

A1 terminating at 4th and King (Townsend St) instead of Transbay Transit Center. 

NA8 – Altamont to San Jose and Oakland (12th St station) 

A2 termination at Oakland 12th St City Center instead of West Oakland. 

NA9 – Altamont to San Jose and Oakland – BNSF alignment 

A1 using BNSF alignment instead of UP alignment between Merced and Fresno. 
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Table A.29 NA1 – Altamont to San Jose and San Francisco via Pleasanton Bart 

 
Business/ 
Commute 

Recreation/ 
Other Short Trips Long Trips 

Subtotal 
Interregional 

Intra-
regional Total 

San Francisco Downtown – Transbay 1,639,673 5,060,942 85,119 6,615,496 6,700,615 2,054,027 8,754,641 

Millbrae 103,185 354,374 23,451 434,108 457,559 446,873 904,432 

Redwood City 159,294 538,509 41,865 655,939 697,803 390,240 1,088,043 

Warm Springs 74,523 100,580 36,306 138,796 175,102 216,281 391,383 

San Jose 479,273 1,319,521 77,997 1,720,797 1,798,794 781,425 2,580,218 

Dublin 1,277,135 2,757,687 251,362 3,783,460 4,034,822 1,480,838 5,515,660 

Sacramento/Stockton 4,199,501 4,214,267 377,651 8,036,117 8,413,768 – 8,413,768 

Tracy Downtown 380,257 220,441 347,078 253,620 600,698 – 600,698 

Modesto Downtown 1,275,745 255,357 246,324 1,284,778 1,531,103 – 1,531,103 

Merced 437,756 217,488 315,983 339,261 655,244 – 655,244 

Fresno 1,445,115 1,014,655 267,865 2,191,905 2,459,770 – 2,459,770 

Bakersfield 1,200,875 1,470,129 – 2,671,004 2,671,004 – 2,671,004 

Palmdale through Los Angeles Union 

Station 
2,627,403 7,922,162 96,237 10,453,327 10,549,564 7,880,129 18,429,693 

Orange County:  Norwalk through Irvine 2,458,033 989,988 138,275 3,309,746 3,448,021 2,726,052 6,174,073 

City of Industry through San Diego 5,570,788 12,823,288 353,331 18,040,745 18,394,076 7,966,193 26,360,269 

 Total Annual Ridership for Regions 

Bay Area  19,234,378 

Sacramento/Stockton 9,014,466 

San Joaquin Valley 7,317,121 

Southern California 50,964,035 

 Total Annual Ridership Percentage Deviation from A1 

Total Ridership 86,530,000 -1.6% 

Revenue $2,806,000,000 -1.3% 
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Table A.30 NA2 – Altamont to San Jose and San Francisco via I-580/UPRR Station 

 
Business/ 
Commute 

Recreation/ 
Other Short Trips Long Trips 

Subtotal 
Interregional 

Intra-
regional Total 

San Francisco Downtown – Transbay 1,834,612 5,613,149 – 7,447,761 7,447,761 1,171,865 8,619,626 

Millbrae 104,860 361,760 22,076 444,544 466,620 422,166 888,786 

Redwood City 156,133 552,075 38,989 669,220 708,208 369,307 1,077,515 

Warm Springs 124,622 157,558 73,171 209,009 282,180 190,932 473,111 

San Jose 511,840 1,340,576 86,523 1,765,892 1,852,416 556,775 2,409,190 

Livermore/I-580 801,141 2,193,345 131,565 2,862,921 2,994,486 413,582 3,408,068 

Sacramento/Stockton 4,157,743 4,241,061 360,157 8,038,647 8,398,804 – 8,398,804 

Tracy Downtown 358,555 52,519 254,763 156,311 411,074 – 411,074 

Modesto Downtown 1,252,272 304,968 220,225 1,337,015 1,557,240 – 1,557,240 

Merced 450,241 249,956 327,934 372,263 700,197 – 700,197 

Fresno 1,468,402 1,032,225 272,032 2,228,596 2,500,627 – 2,500,627 

Bakersfield 1,209,189 1,471,429 – 2,680,617 2,680,617 – 2,680,617 

Palmdale through Los Angeles Union 

Station 
2,677,947 7,846,195 96,315 10,427,827 10,524,142 7,880,129 18,404,270 

Orange County:  Norwalk through Irvine 2,494,930 1,128,006 141,001 3,481,936 3,622,937 2,726,052 6,348,989 

City of Industry through San Diego 5,660,861 13,004,830 331,672 18,334,018 18,665,691 7,966,193 26,631,884 

 Total Annual Ridership for Regions 

Bay Area  16,876,297 

Sacramento/Stockton 8,809,878 

San Joaquin Valley 7,438,681 

Southern California 51,385,143 

 Total Annual Ridership Percentage Deviation from A1 

Total Ridership 84,510,000 -3.9% 

Revenue $2,693,000,000 -5.3% 

 

F004838



Bay Area/California High-Speed Rail Ridership and Revenue Forecasting Study 
Appendix A 

Cambridge Systematics, Inc. A-35 

Table A.31 NA3 – Altamont to San Jose and San Francisco via Tracy Ace Station 

 
Business/ 
Commute 

Recreation/ 
Other Short Trips Long Trips 

Subtotal 
Interregional 

Intra-
regional Total 

San Francisco Downtown – Transbay 1,909,861 5,397,685 112,737 7,194,810 7,307,546 1,889,934 9,197,480 

Millbrae 125,886 383,796 30,858 478,824 509,682 415,388 925,070 

Redwood City 194,966 581,392 52,073 724,285 776,358 379,392 1,155,750 

Warm Springs 93,450 126,588 61,891 158,147 220,038 161,304 381,343 

San Jose 544,923 1,358,801 101,165 1,802,560 1,903,725 741,764 2,645,489 

Bernal 1,193,291 2,712,518 217,584 3,688,225 3,905,809 1,219,633 5,125,442 

Sacramento/Stockton 4,315,729 4,400,237 371,347 8,344,619 8,715,966 – 8,715,966 

Tracy ACE 460,765 115,893 321,203 255,455 576,658 – 576,658 

Modesto Downtown 1,311,813 270,708 244,760 1,337,762 1,582,521 – 1,582,521 

Merced 446,213 226,876 324,885 348,204 673,089 – 673,089 

Fresno 1,471,713 1,058,112 269,130 2,260,695 2,529,825 – 2,529,825 

Bakersfield 1,223,097 1,516,773 – 2,739,870 2,739,870 – 2,739,870 

Palmdale through Los Angeles Union 

Station 
2,671,667 8,056,202 100,639 10,627,230 10,727,869 7,880,129 18,607,997 

Orange County:  Norwalk through Irvine 2,501,071 1,029,358 136,581 3,393,848 3,530,429 2,726,052 6,256,481 

City of Industry through San Diego 5,625,788 13,015,038 347,152 18,293,675 18,640,827 7,966,193 26,607,020 

 Total Annual Ridership for Regions 

Bay Area  19,430,573 

Sacramento/Stockton 9,292,624 

San Joaquin Valley 7,525,305 

Southern California 51,471,498 

 Total Annual Ridership Percentage Deviation from A1 

Total Ridership 87,720,000 -0.2% 

Revenue $2,846,000,000 0.1% 
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Table A.32 NA4 – Altamont to San Jose and San Francisco via Livermore Downtown 
Station 

 
Business/ 
Commute 

Recreation/ 
Other Short Trips Long Trips 

Subtotal 
Interregional 

Intra-
regional Total 

San Francisco Downtown – Transbay 2,030,776 5,725,034 108,515 7,647,296 7,755,810 1,800,483 9,556,293 

Millbrae 122,784 383,149 24,310 481,622 505,932 456,027 961,960 

Redwood City 187,435 597,360 44,921 739,873 784,794 404,668 1,189,462 

Warm Springs 128,773 179,331 80,858 227,247 308,104 150,931 459,036 

San Jose 536,584 1,346,922 90,723 1,792,784 1,883,506 1,025,957 2,909,463 

Livermore Downtown 776,162 1,943,225 132,825 2,586,562 2,719,387 795,156 3,514,543 

Sacramento/Stockton 4,275,939 4,281,753 349,502 8,208,190 8,557,692 – 8,557,692 

Tracy Downtown 397,594 79,448 280,271 196,771 477,042 – 477,042 

Modesto Downtown 1,327,016 292,778 212,097 1,407,697 1,619,794 – 1,619,794 

Merced 469,467 256,842 320,788 405,521 726,309 – 726,309 

Fresno 1,498,596 1,025,077 267,235 2,256,438 2,523,673 – 2,523,673 

Bakersfield 1,211,983 1,484,855 – 2,696,838 2,696,838 – 2,696,838 

Palmdale through Los Angeles Union 

Station 
2,685,036 7,783,644 94,246 10,374,434 10,468,679 7,880,129 18,348,808 

Orange County:  Norwalk through Irvine 2,607,349 1,125,664 136,877 3,596,137 3,733,013 2,726,052 6,459,066 

City of Industry through San Diego 5,617,048 12,916,779 357,077 18,176,750 18,533,827 7,966,193 26,500,021 

 Total Annual Ridership for Regions 

Bay Area  18,590,757 

Sacramento/Stockton 9,034,734 

San Joaquin Valley 7,566,614 

Southern California 51,307,894 

 Total Annual Ridership Percentage Deviation from A1 

Total Ridership 86,500,000 -1.6% 

Revenue $2,786,000,000 -2.0% 
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Table A.33 NA5 – Altamont to San Jose and San Francisco via Briggsmore Station 

 
Business/ 
Commute 

Recreation/ 
Other Short Trips Long Trips 

Subtotal 
Interregional 

Intra-
regional Total 

San Francisco Downtown – Transbay 1,887,778 5,422,492 103,921 7,206,349 1,892,007 7,310,270 9,202,277 

Millbrae 127,245 387,008 26,187 488,066 415,125 514,253 929,378 

Redwood City 186,777 585,784 46,343 726,217 378,863 772,560 1,151,423 

Warm Springs 89,776 125,792 57,450 158,118 160,662 215,568 376,230 

San Jose 540,143 1,362,206 92,862 1,809,487 739,045 1,902,348 2,641,393 

Bernal 1,120,709 2,414,996 197,297 3,338,408 1,215,779 3,535,705 4,751,483 

Sacramento/Stockton 4,344,907 4,431,791 391,951 8,384,746 - 8,776,697 8,776,697 

Tracy Downtown 443,798 362,400 382,396 423,803 - 806,198 806,198 

Modesto Briggsmore 1,151,548 239,944 204,431 1,187,061 - 1,391,492 1,391,492 

Merced 445,216 222,959 319,868 348,308 - 668,176 668,176 

Fresno 1,478,907 1,034,427 269,323 2,244,010 - 2,513,334 2,513,334 

Bakersfield 1,222,755 1,503,637 - 2,726,392 - 2,726,392 2,726,392 

Palmdale through Los Angeles Union 

Station 2,693,204 8,103,561 101,079 10,695,686 7,880,129 10,796,765 18,676,894 

Orange County:  Norwalk through Irvine 2,490,403 1,018,825 137,277 3,371,950 2,726,052 3,509,228 6,235,280 

City of Industry through San Diego 5,678,773 13,108,387 349,886 18,437,274 7,966,193 18,787,160 26,753,353 

 Total Annual Ridership for Regions 

Bay Area  19,052,185 

Sacramento/Stockton 9,582,896 

San Joaquin Valley 7,299,393 

Southern California 51,665,527 

 Total Annual Ridership Percentage Deviation from A1 

Total Ridership 87,600,000 -0.4% 

Revenue $2,834,000,000 -0.4% 
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Table A.34 NA6 – Altamont to San Jose and San Francisco via the Fremont Bridge 

 
Business/ 
Commute 

Recreation/ 
Other Short Trips Long Trips 

Subtotal 
Interregional 

Intra-
regional Total 

San Francisco Downtown – Transbay 1,883,561 5,336,406 103,942 7,116,024 7,219,966 2,036,003 9,255,969 

Millbrae 125,291 381,647 25,023 481,914 506,938 445,921 952,858 

Redwood City 188,286 596,181 44,272 740,195 784,467 403,862 1,188,329 

Warm Springs 93,268 113,742 62,120 144,889 207,010 161,089 368,099 

San Jose 531,961 1,318,528 92,043 1,758,445 1,850,488 936,210 2,786,699 

Bernal 1,143,190 2,391,898 200,010 3,335,078 3,535,089 1,218,282 4,753,371 

Sacramento/Stockton 4,410,724 4,324,805 373,772 8,361,757 8,735,529 – 8,735,529 

Tracy Downtown 440,092 378,672 383,747 435,018 818,764 – 818,764 

Modesto Downtown 1,337,426 292,228 238,682 1,390,972 1,629,655 – 1,629,655 

Merced 466,691 267,030 315,152 418,569 733,721 – 733,721 

Fresno 1,507,164 1,034,524 266,330 2,275,357 2,541,687 – 2,541,687 

Bakersfield 1,218,785 1,509,263 – 2,728,048 2,728,048 – 2,728,048 

Palmdale through Los Angeles Union 

Station 
2,687,101 7,824,897 93,268 10,418,730 10,511,998 7,880,129 18,392,127 

Orange County:  Norwalk through Irvine 2,610,457 1,158,064 133,690 3,634,831 3,768,521 2,726,052 6,494,574 

City of Industry through San Diego 5,614,810 12,949,568 325,651 18,238,727 18,564,378 7,966,193 26,530,571 

 Total Annual Ridership for Regions 

Bay Area  19,305,324 

Sacramento/Stockton 9,554,294 

San Joaquin Valley 7,633,111 

Southern California 51,417,271 

 Total Annual Ridership Percentage Deviation from A1 

Total Ridership 87,910,000 0.0% 

Revenue $2,843,000,000 0.0% 
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Table A.35 NA7 – Altamont to San Jose and San Francisco (King Street Station) 

 
Business/ 
Commute 

Recreation/ 
Other Short Trips Long Trips 

Subtotal 
Interregional 

Intra-
regional Total 

San Francisco Downtown – King Street 1,572,007 5,804,489 – 7,376,495 7,376,495 579,475 7,964,141 

Millbrae 87,695 411,143 38,560 460,278 498,838 102,944 602,058 

Redwood City 150,804 643,254 79,878 714,180 794,058 112,878 907,596 

Warm Springs 94,107 131,861 60,221 165,747 225,968 168,741 394,306 

San Jose 470,661 1,186,977 80,916 1,576,722 1,657,638 644,700 2,301,945 

Bernal 1,174,775 2,531,503 206,815 3,499,463 3,706,278 1,276,917 4,983,031 

Sacramento/Stockton 4,305,426 4,391,520 388,390 8,308,556 8,696,946 – 8,709,538 

Tracy Downtown 439,766 359,107 378,921 419,952 798,873 – 800,029 

Modesto Downtown 1,307,724 272,486 232,157 1,348,054 1,580,211 – 1,582,499 

Merced 444,675 222,688 319,479 347,885 667,364 – 668,330 

Fresno 1,476,056 1,032,432 268,804 2,239,684 2,508,488 – 2,512,120 

Bakersfield 1,225,137 1,506,566 – 2,731,703 2,731,703 – 2,735,658 

Palmdale through Los Angeles Union 

Station 
2,681,729 8,069,034 100,648 10,650,115 10,750,764 7,880,129 18,612,326 

Orange County:  Norwalk through Irvine 2,497,091 1,021,561 137,646 3,381,006 3,518,652 2,726,052 6,237,991 

City of Industry through San Diego 5,646,290 13,033,407 347,885 18,331,812 18,679,697 7,966,193 26,638,432 

 Total Annual Ridership for Regions 

Bay Area  17,144,930 

Sacramento/Stockton 9,495,818 

San Joaquin Valley 7,487,765 

Southern California 51,521,487 

 Total Annual Ridership Percentage Deviation from A1 

Total Ridership 85,650,000 -2.6% 

Revenue $2,771,000,000 -2.6% 
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Table A.36 NA8 – Altamont to San Jose and Oakland (12th Street Station) 

 
Business/ 
Commute 

Recreation/ 
Other Short Trips Long Trips 

Subtotal 
Interregional 

Intra-
regional Total 

Oakland – 12th Street 3,150,167 7,629,938 159,695 10,620,410 10,780,105 148,909 10,929,014 

Oakland – Airport 155,215 438,634 53,650 540,199 593,848 1,469,598 2,063,446 

Union City 411,492 990,273 70,097 1,331,668 1,401,765 362,306 1,764,072 

San Jose 616,004 1,575,133 109,039 2,082,099 2,191,138 666,393 2,857,531 

Bernal 580,783 1,171,732 133,711 1,618,804 1,752,515 353,094 2,105,609 

Sacramento/Stockton 4,628,205 4,464,074 367,126 8,725,154 9,092,280 - 9,092,280 

Tracy Downtown 481,186 348,326 429,850 399,663 829,512 - 829,512 

Modesto Downtown 1,380,077 274,103 203,547 1,450,633 1,654,180 - 1,654,180 

Merced 456,061 225,233 329,006 352,288 681,294 - 681,294 

Fresno 1,528,527 1,087,161 278,292 2,337,397 2,615,688 - 2,615,688 

Bakersfield 1,296,703 1,628,342 - 2,925,045 2,925,045 - 2,925,045 

Palmdale through Los Angeles Union 

Station 
2,788,205 8,461,333 101,600 11,147,939 11,249,538 7,880,129 19,129,667 

Orange County:  Norwalk through Irvine 2,554,165 1,061,913 155,915 3,460,162 3,616,078 2,726,052 6,342,130 

City of Industry through San Diego 5,874,126 13,590,213 393,827 19,070,511 19,464,338 7,966,193 27,430,532 

 Total Annual Ridership for Regions 

Bay Area  19,719,672 

Sacramento/Stockton 9,921,792 

San Joaquin Valley 7,876,207 

Southern California 52,902,328 

 Total Annual Ridership Percentage Deviation from A1 

Total Ridership 90,420,000 2.9% 

Revenue $2,925,000,000 2.8% 
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Table A.37 NA9 – Altamont to San Jose and Oakland – BNSF Alignment 

 
Business/ 
Commute 

Recreation/ 
Other Short Trips Long Trips 

Subtotal 
Interregional 

Intra-
regional Total 

San Francisco Downtown – Transbay 1,871,720 5,376,366 103,037 7,145,050 7,248,086 1,892,007 9,140,093 

Millbrae 126,494 384,723 26,033 485,184 511,216 415,125 926,342 

Redwood City 183,621 575,888 45,560 713,949 759,510 378,863 1,138,372 

Warm Springs 88,904 124,569 56,891 156,582 213,473 160,662 374,135 

San Jose 522,692 1,318,195 89,862 1,751,025 1,840,887 739,045 2,579,931 

Bernal 1,109,815 2,391,522 195,379 3,305,959 3,501,337 1,215,779 4,717,116 

Sacramento/Stockton 4,238,079 4,322,827 382,314 8,178,591 8,560,906 - 8,560,906 

Tracy Downtown 432,887 353,490 372,994 413,383 786,376 - 786,376 

Modesto Downtown 1,287,269 268,224 228,526 1,326,967 1,555,493 - 1,555,493 

Merced 437,720 219,205 314,482 342,443 656,925 - 656,925 

Fresno 1,452,967 1,016,283 264,599 2,204,650 2,469,250 - 2,469,250 

Bakersfield 1,205,973 1,483,000 - 2,688,973 2,688,973 - 2,688,973 

Palmdale through Los Angeles Union 

Station 2,639,781 7,942,817 99,074 10,483,524 10,582,597 7,880,129 18,462,726 

Orange County:  Norwalk through Irvine 2,458,031 1,005,581 135,493 3,328,119 3,463,612 2,726,052 6,189,664 

City of Industry through San Diego 5,557,969 12,829,535 342,443 18,045,062 18,387,505 7,966,193 26,353,698 

 Total Annual Ridership for Regions 

Bay Area  18,875,990 

Sacramento/Stockton 9,347,282 

San Joaquin Valley 7,370,640 

Southern California 51,006,088 

 Total Annual Ridership Percentage Deviation from A1 

Total Ridership 86,600,000 -1.5% 

Revenue $2,802,000,000 -1.5% 

 

F004845



Bay Area/California High-Speed Rail Ridership and Revenue Forecasting Study 
Appendix A 

A-42  Cambridge Systematics, Inc. 

Altamont plus Pacheco Alternatives 

Table A.38 AP1 – Altamont plus Pacheco to San Jose and San Francisco 

Network Alternative Name and Description 

AP1 – Altamont plus Pacheco to San Jose and San Francisco 

From San Francisco to San Jose, this network alternative would use the existing Caltrain rail ROW.  From San Jose, this network alternative would use 

the Pacheco and Henry Miller (to the UPRR) alignment alternatives and the UPRR N/S alignment in the Central Valley.  From Redwood City, this 

network alternative would also cross the San Francisco Bay in the Dumbarton Corridor.  The Altamont Pass would use the UPRR alignment through 

downtown Tracy. 

AP2 – Altamont plus Pacheco to San Jose and Oakland 

From Oakland to San Jose, this network alternative would use the Niles/I-880 alignment.  From San Jose, this network alternative would use the 

Pacheco and Henry Miller (to the UPRR) alignment alternatives and the UPRR N/S alignment in the Central Valley.  The UPRR alignment through 

Downtown Tracy would be used for the Altamont Pass. 

AP3 – Altamont plus Pacheco to San Jose, Oakland, and San Francisco 

From Oakland to San Jose, this network alternative would use the Niles/I-880 alignment.  From San Francisco to San Jose, this network alternative 

would use the existing Caltrain ROW.  From San Jose, this Network Alternative would use the Pacheco and Henry Miller (to the UPRR) alignment 

alternatives and the UPRR N/S alignment in the Central Valley.  The UPRR alignment through downtown Tracy would be used for the Altamont Pass 

AP4 – Altamont_plus Pacheco to San Jose 

From San Jose, this network alternative would use the Pacheco and Henry Miller (to the UPRR) Alignment alternatives and the UPRR N/S alignment 

in the Central Valley.  The Altamont Pass would use the UPRR alignment through downtown Tracy. 
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Table A.39 AP1 – Altamont plus Pacheco to San Jose and San Francisco 

 
Business/ 
Commute 

Recreation/ 
Other Short Trips Long Trips 

Subtotal 
Interregional 

Intra-
regional Total 

San Francisco Downtown – Transbay 2,159,895 7,078,673 373 9,238,196 9,238,568 2,496,388 11,734,957 

Millbrae 150,539 587,809 64,836 673,512 738,348 651,675 1,390,022 

Redwood City 183,702 574,767 129,299 629,170 758,469 477,727 1,236,196 

Palo Alto 50,863 278,720 17,327 312,256 329,583 946,430 1,276,013 

Shinn 269,032 295,488 153,147 411,373 564,520 449,257 1,013,777 

San Jose 457,392 2,292,548 189,478 2,560,462 2,749,940 1,691,983 4,441,923 

Bernal 559,676 252,823 156,128 656,371 812,499 1,027,519 1,840,018 

Morgan Hill 9,316 78,250 1,304 86,262 87,566 344,487 432,053 

Gilroy 831,317 622,090 284,682 1,168,724 1,453,407 467,178 1,920,585 

Sacramento/Stockton 4,384,813 4,447,972 425,905 8,406,879 8,832,785 – 8,832,785 

Tracy Downtown 340,762 46,764 242,762 144,763 387,525 – 387,525 

Modesto Downtown 947,574 178,113 190,968 934,719 1,125,687 – 1,125,687 

Merced 243,880 91,292 167,493 167,679 335,172 – 335,172 

Fresno 1,409,065 1,211,203 139,733 2,480,535 2,620,268 – 2,620,268 

Bakersfield 1,344,601 1,628,166 – 2,972,767 2,972,767 – 2,972,767 

Palmdale through Los Angeles Union 

Station 
2,888,741 9,028,224 112,904 11,804,061 11,916,965 7,880,129 19,797,094 

Orange County:  Norwalk through Irvine 2,623,808 1,171,146 153,147 3,641,807 3,794,954 2,726,052 6,521,007 

City of Industry through San Diego 6,073,716 14,232,243 396,096 19,909,863 20,305,959 7,966,193 28,272,152 

 Total Annual Ridership for Regions 

Bay Area  25,285,543 

Sacramento/Stockton 9,220,310 

San Joaquin Valley 7,053,894 

Southern California 54,590,252 

 Total Annual Ridership Percentage Deviation from A1 

Total Ridership 96,150,000 15.2% 

Revenue $2,992,000,000 10.8% 
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Table A.40 AP2 – Altamont plus Pacheco to San Jose and Oakland 

 
Business/ 
Commute 

Recreation/ 
Other Short Trips Long Trips 

Subtotal 
Interregional 

Intra-
regional Total 

Oakland – 7th Street 2,069,199 6,781,434 357 8,850,276 8,850,633 2,613,390 11,532,705 

Oakland – Airport 191,476 747,655 82,467 856,664 939,131 905,771 1,813,706 

Union City 237,676 864,809 148,571 953,914 1,102,485 1,576,897 2,611,312 

San Jose 462,233 2,316,813 191,483 2,587,563 2,779,046 1,868,491 4,604,936 

Bernal 234,675 106,010 65,465 275,219 340,685 470,806 791,465 

Morgan Hill 8,165 68,585 1,143 75,607 76,750 329,943 388,472 

Gilroy 792,804 593,270 271,494 1,114,580 1,386,074 486,860 1,878,939 

Sacramento/Stockton 4,185,635 4,245,925 406,559 8,025,001 8,431,560 – 8,649,439 

Tracy Downtown 323,073 44,336 230,161 137,248 367,409 – 376,903 

Modesto Downtown 907,266 170,536 182,845 894,957 1,077,802 – 1,105,653 

Merced 227,688 85,231 156,372 156,546 312,919 – 321,005 

Fresno 1,342,816 1,154,257 133,163 2,363,910 2,497,073 – 2,561,600 

Bakersfield 1,305,525 1,580,848 – 2,886,373 2,886,373 – 2,960,959 

Palmdale through Los Angeles Union 

Station 
2,759,670 8,624,837 107,859 11,276,648 11,384,508 8,226,296 19,401,265 

Orange County:  Norwalk through Irvine 2,474,763 1,104,620 144,448 3,434,936 3,579,383 2,809,689 6,309,520 

City of Industry through San Diego 5,774,119 13,530,213 376,558 18,927,775 19,304,333 8,275,697 27,572,121 

 Total Annual Ridership for Regions 

Bay Area  23,726,961 

Sacramento/Stockton 8,798,969 

San Joaquin Valley 6,774,166 

Southern California 53,579,905 

 Total Annual Ridership Percentage Deviation from AP1 

Total Ridership 92,880,000 -3.4% 

Revenue $3,065,000,000 2.4% 
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Table A.41 AP3 – Altamont plus Pacheco to San Jose, Oakland, and San Francisco 

 
Business/ 
Commute 

Recreation/ 
Other Short Trips Long Trips 

Subtotal 
Interregional 

Intra-
regional Total 

San Francisco Downtown – Transbay 1,034,837 3,391,496 179 4,426,155 4,426,333 1,226,232 5,652,566 

Millbrae 104,982 409,925 45,215 469,692 514,907 465,929 980,836 

Palo Alto 181,558 660,619 113,492 728,685 842,177 1,130,141 1,972,318 

Oakland – 7th Street 710,594 2,328,845 123 3,039,317 3,039,439 731,173 3,770,613 

Oakland – Airport 78,300 305,738 33,723 350,314 384,037 230,471 614,508 

Union City 48,933 178,046 30,588 196,391 226,979 332,842 559,821 

San Jose 368,106 1,845,029 152,490 2,060,645 2,213,135 1,396,053 3,609,188 

Bernal 228,513 103,226 63,746 267,993 331,739 1,368,004 1,699,743 

Morgan Hill 8,743 73,444 1,224 80,963 82,187 331,484 413,671 

Gilroy 823,937 616,568 282,155 1,158,350 1,440,505 474,713 1,915,219 

Sacramento/Stockton 4,014,135 4,071,955 389,901 7,696,189 8,086,090 - 8,086,090 

Tracy Downtown 345,379 47,398 246,052 146,725 392,777 - 392,777 

Modesto Downtown 365,036 68,615 73,567 360,083 433,650 - 433,650 

Merced 212,899 79,695 146,216 146,378 292,594 - 292,594 

Fresno 1,264,787 1,087,185 125,425 2,226,547 2,351,972 - 2,351,972 

Bakersfield 1,213,371 1,469,260 - 2,682,631 2,682,631 - 2,682,631 

Palmdale through Los Angeles Union 

Station 2,734,397 8,545,850 106,872 11,173,376 11,280,247 7,647,289 18,927,536 

Orange County:  Norwalk through Irvine 2,460,231 1,098,133 143,599 3,414,765 3,558,365 2,620,591 6,178,956 

City of Industry through San Diego 5,818,203 13,633,512 379,432 19,072,283 19,451,715 7,823,597 27,275,312 

 Total Annual Ridership for Regions 

Bay Area  21,188,482 

Sacramento/Stockton 8,478,867 

San Joaquin Valley 5,760,847 

Southern California 52,381,804 

 Total Annual Ridership Percentage Deviation from AP1 

Total Ridership 87,810,000 -8.7% 

Revenue $2,897,000,000 -3.2% 
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Table A.42 AP4 – Altamont plus Pacheco to San Jose 

 
Business/ 
Commute 

Recreation/ 
Other Short Trips Long Trips 

Subtotal 
Interregional 

Intra-
regional Total 

San Jose 1,263,214 6,331,506 523,295 7,071,425 4,586,531 7,594,720 12,206,598 

Bernal 1,856,625 838,695 517,927 2,177,393 182,093 2,695,319 2,866,516 

Morgan Hill 7,106 59,688 995 65,798 257,911 66,793 327,921 

Gilroy 427,240 319,712 146,307 600,645 235,661 746,952 982,141 

Sacramento/Stockton 5,093,331 5,166,696 494,725 9,765,302 - 10,260,027 10,209,008 

Tracy Downtown 317,561 43,580 226,234 134,907 - 361,141 359,346 

Modesto Downtown 1,003,219 188,572 202,182 989,608 - 1,191,791 1,185,864 

Merced 209,622 85,872 153,595 149,209 - 301,142 299,644 

Fresno 1,263,493 1,183,298 125,630 2,320,899 - 2,445,502 2,433,341 

Bakersfield 1,347,806 1,786,033 557 3,139,175 - 3,139,732 3,124,119 

Palmdale through Los Angeles Union 

Station 2,972,333 9,418,058 112,364 12,277,594 7,880,129 12,390,264 20,317,213 

Orange County:  Norwalk through Irvine 2,614,711 1,259,152 150,217 3,723,544 2,726,052 3,874,027 6,618,327 

City of Industry through San Diego 6,234,221 14,653,771 382,809 20,504,142 7,966,193 20,888,019 28,859,962 

 Total Annual Ridership for Regions 

Bay Area  16,365,981 

Sacramento/Stockton 10,621,169 

San Joaquin Valley 7,078,166 

Southern California 55,724,684 

 Total Annual Ridership Percentage Deviation from AP1 

Total Ridership 89,790,000 -6.6% 

Revenue $2,963,000,000 -1.0% 
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SOURCE: California Resources Agency Legacy Project, November 8, 2002. California High-Speed Rail Authority 2007.
Aerials Express (2006; 0.5m), NAIP (2005, 1m). Figure 3
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January 25, 2008 
 
 
 
Dear Stakeholder:  
 
The California High-Speed Rail Authority’s public Board Meeting will be held 
Wednesday, February 6, 2008, in Sacramento, at the State Capitol, Room 4203.  Please 
note the meeting is scheduled to begin at 10:00 am.  
 
At this meeting, staff will recommend the board create the “Altamont Pass 
HST/Regional Rail Steering Committee” to investigate joint-use improvements in the 
Altamont Pass connecting the Northern San Joaquin Valley with the Bay Area, and 
commence its work upon certification of the Bay Area to Central Valley final Program 
EIR/EIS and approval or selection of a preferred alternative.  Additionally, staff will ask 
the board for authority to investigate the feasibility of achieving zero emissions for the 
HST operations.  The board will discuss and vote on a proposed Co-Operative 
Agreement with the French Ministry for Ecology, Sustainable Development and Spatial 
Planning and the Transportation and Construction Attaché from the Embassy of France 
will make a presentation on the French High Speed Train Program.  Staff will report on 
the feasibility study conducted to identify viable alignment alternatives to support a 
station in the Visalia-Tulare-Hanford area and Professor Elizabeth Deakin will report on 
the UC Berkeley study, currently underway, focusing on the potential for Transit 
Oriented Development in the Central Valley. 
 
At the December 19, 2007 meeting, the Board directed staff to complete the Final 
EIR/EIS based on staff recommended preferred network alternative, HST alignment and 
station locations for the Bay Area to Central Valley.  Additionally I proposed the 
formation of an Altamont Pass corridor steering committee to help determine to what 
extent HST service can be provided in the Altamont Pass corridor and how HST would 
be coordinated and compatible with other rail services in this corridor.  
 
For more information on the Authority’s accomplishments, visit our website at 
www.cahighspeedrail.ca.gov.  
 
I look forward to seeing you in Sacramento at our Board Meeting. 
 
Sincerely,  

Mehdi Morshed, Executive Director 
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Staff Summary of and Brief Response to 
Comments on the Final Bay Area to 
Central Valley High-Speed Train Program 
EIR/EIS 

1.1 Introduction 
This attachment to the Staff Report for the Bay Area to Central Valley High-Speed 
Train (HST) Program Environmental Impact Report/Environmental Impact 
Statement (EIR/EIS) summarizes comments received on the Final Program 
EIR/EIS. 

1.2 Summary of Comments Received on the 
Final EIR/EIS 

1.2.1 U.S. Environmental Protection Agency 
The U.S. Environmental Protection Agency (EPA) submitted comments on the 
Final Program EIR/EIS.  The EPA encourages continued regulatory and resource 
agency coordination during the Tier-2 project-level analysis of the Preferred 
Pacheco Pass Network Alternative to inform design choices that are most 
protective of the natural environment.   

Integration of Clean Water Act and NEPA Requirements  
The EPA submitted recommendations for future Preferred Pacheco Pass Network 
Alternative project-level Tier 2 analysis related to wetlands and other waters and 
requested that this future analysis be focused on a more accurate estimate of 
potential impacts and opportunities for reducing impacts to waters from the project.  
It was also recommended that interagency coordination among resource and 
regulatory agencies occur as part of this future analysis.  The EPA has stated that 
they are available to discuss the mitigation framework for the project. 

Direct and indirect impacts identified in the Final Program EIR/EIS will be further 
minimized through project design features.  The Pacheco Pass Network Alternative 
would include tunnels and elevated structures to minimize impacts on streams, 
water bodies, wetlands, wildlife movement corridors, and sensitive species and 
habitat.  The alignment along Henry Miller Road, for example, would extend 
approximately 3 miles on elevated structure, which could potentially reduce total 
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direct and indirect impacts on wetlands.  More detail both in project refinement and 
specific on-the-ground information would be developed in the Tier 2 process that 
would allow for greater estimate of impacts and avoidance.  The Authority and FRA 
will continue coordination with all agencies and organizations involved to identify 
specific issues and develop solutions that avoid, minimize, and mitigate potential 
impacts. The Authority and FRA also have committed to investigating site-specific 
location and design alternatives, including avoidance and minimization alternatives, 
during the Tier 2, project-level environmental review.  This includes evaluating 
design alternatives to the north and south of the current proposed Henry Miller 
alignment alternative.   

The Authority also made a commitment to acquire agricultural, conservation and/or 
open space easements encompassing at least 10,000 acres and generally located 
along or in the vicinity of the Grassland Ecological Area (GEA) to mitigate for 
impacts.  This measure would reduce impacts to and support conservation of 
wetlands and sensitive ecological areas, as well as limit urban encroachment in the 
vicinity of the HST through the GEA and other areas.  The focus for these 
easements would be in areas undergoing development pressures, such as the 
areas around Los Banos and Volta, and/or areas that would be most appropriate 
for ecological conservation or restoration.  The eventual locations and total 
acreage for these easements would be determined in conjunction with the Tier 2 
project-level environmental analysis and decisions addressing the Gilroy to Merced 
portion of the HST system and in consultation with the California Department of 
Fish and Game, the U.S. Fish and Wildlife Service, and the Grassland Water 
District. 

Growth-related Impact Analysis 
The EPA reiterated comments it made on the Draft Program EIR/EIS regarding 
potential growth-related impacts associated with station locations.  EPA 
recommended that the FRA’s Record of Decision (ROD) include additional 
information about growth inducing impacts by county with upper and lower 
potential ranges of impacts illustrating the role of station selection in the amount of 
growth that may be induced.  The EPA further recommended that mitigation 
measures be adopted to address an offset growth inducement of the high speed 
train, including a growth mitigation plan. 
 
Chapter 5 of the Final Program EIR/EIS and Standard Response 4 describe the 
potential for the HST system to induce growth and to create secondary impacts to 
the environment associated with urbanization.  Section 5.5 discusses relative 
differences in impacts depending on the alignment alternatives and station 
locations, and uses Stanislaus County to illustrate the urbanization differences 
between a downtown station (Modesto) and a suburban station (Amtrak 
Briggsmore).  The illustration, which is based on analysis in the Statewide HST 
Program EIR/EIS, is intended to underscore the fact that locating stations in 
downtown core areas will lead to fewer urbanization effects than locating stations 
in suburban areas.   
 
This relative difference in growth-inducing effects between a downtown and a 
suburban station location should not be construed as a description of the absolute 
impacts of either station location.  As explained in the responses to comments in 
the Final Program EIR/EIS, it is not possible to associate specific levels of 
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population/employment growth, urbanization, and indirect impacts with individual 
stations.  Individual stations draw ridership from a broad catchment area that does 
not necessarily follow county boundaries, which form the basis for the growth 
inducement and secondary impact analysis.  The relationships considered in the 
growth inducing impacts analysis are simply too numerous and complex to state 
that a particular station will lead to a particular amount of growth.  The EIR/EIS 
therefore offered a qualitative assessment of potential differences between the 
alignment alternatives and noted those counties expected to experience the 
highest level of growth with the HST.   
 
Both NEPA and CEQA require that an EIS or EIR discuss a project’s impacts, 
including the potential for a project to induce urban growth.  The Final Program 
EIR/EIS offers the public and decision makers information about the potential for 
the HST to fuel population and economic growth in the Bay Area to Central Valley 
study region, including the potential magnitude, location, and nature of that growth.  
The EIR/EIS also characterizes the potential indirect effects of HST-induced 
growth by resource area and discusses how these effects will be evaluated more 
specifically with project-level studies.   
 
The analysis concludes that growth will be higher with the representative Altamont 
Network Alternative than with the representative Pacheco Network Alternative.  For 
both networks, the greatest magnitude of secondary impacts will occur in Madera 
and Merced counties.  Alignment and station locations that serve existing urban 
and community centers, rather than less-developed outlying areas, would be 
expected to result in lower ecological and natural resources impacts, but higher 
community and social impacts, both positive and negative.  And the extent of 
secondary impacts will be highly dependent on local land use plans and policies. 
 
The Final Program EIR/EIS includes numerous mitigation strategies designed to 
avoid and minimize the physical environmental impacts of the HST system.  These 
mitigation strategies include conservation easements to permanently protect 
farmlands, easements to protect and preserve open space and the unique 
biological resources of the Grassland Ecological Area, and measures to promote 
dense urban growth around HST stations that will serve as transportation hubs.  
These mitigation strategies will also address any secondary effects of urbanization 
and ensure that they are less than significant.  The Authority proposes to work with 
local governments, which are the entities that make local land use decisions about 
the extent and location of urban growth within their jurisdictions, to establish 
policies and principles that promote transit-oriented development, provide 
incentives for smart growth and infill development around stations, and limit urban 
expansion into new areas.  
 
Design, Mitigation, and Coordination Measures Deferred to Future Project-Level 
Analyses  
The EPA commended the Authority and FRA for identifying multiple measures for 
future project-level analyses and appreciated the compilation of mitigation 
measures in one location.  They further recommend that the Mitigation Monitoring 
and Reporting Program (MMRP) be included with the FRA’s Record of Decision 
(ROD).  The FRA will include the MMRP as part of the ROD. 
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1.2.2 Siegfried Macheleidt 
Siegfried Macheleidt submitted a letter on June 6, 2008 in response to the 
publication of the notice of the Final Program EIR/EIS.  This letter was submitted 
with other letters attached to U.S. Senator Henry Reid, California Governor Arnold 
Schwarzenegger, and the Editor of the San Jose Mercury News.  Mr. Macheleidt 
supports maglev technology over a rail-wheel system and identifies potential safety 
concerns.   The Authority eliminated maglev technology from further investigation 
in the Final Program EIR/EIS for the California High-Speed Train System in 2005.   

1.2.3 Jack F. Munro   
Jack Munro submitted a letter received on June 16, 2008 in response to the 
publication of the notice of the Final Program EIR/EIS.  The issues raised by Mr. 
Munro are in addition to Mr. Munro’s comments on the Draft Program EIR/EIS 
(Comment Letter I007 dated August 27, 2007).  These new comments do not raise 
new issues concerning the Final Program EIR/EIS.  Mr. Munro’s comments cover a 
variety of areas including alignments, shared-use of the Caltrain corridor, FRA 
compliance, phasing of construction, and a request that passenger trains be added 
on the existing Union Pacific coast route. 

• Mr. Munro states that the alignments look like a “bowl of spaghetti”.   The HST 
system described and analyzed in the Final Program EIR/EIS included a 
number of alignment alternatives and station location options.  As described in 
Chapter 8, only those alignments and station location options associated with 
the Preferred Network Alternative would move forward into project-level 
environmental review.   

• Mr. Munro states that the use of the Caltrain track should be considered 
temporary.  The Authority plans for four tracks that include two express and two 
local tracks to be shared by HST and Caltrain and would not hinder HST 
performance.    

• Mr. Munro states that the Union Pacific Railroad (UPRR) currently uses the 
San Jose to San Francisco track and is FRA compliant and that by the HST 
using this track, HST would have to also be FRA compliant which would reduce 
performance.  There is currently temporal separation between freight service 
and Caltrain.  The Program conceptual design assumes that the freight service 
will not utilize the same tracks as the HST and the Caltrain Express trains.  It 
also assumes that temporal separation would continue between Caltrain local 
service and freight on the local tracks.   

• Mr. Munro presumes that the first section built would be from San Francisco to 
Los Angeles with remaining routes constructed in order of expected ridership.  
He states that the Authority could best serve the San Francisco to Los Angeles 
market by using passenger trains on the UPRR coast route.  The Authority 
considered but rejected the Coast route between San Francisco and Los 
Angeles in the Statewide Program Level Document.       
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1.2.4 Charles Cameron 
Charles Cameron submitted a letter received on June 21, 2008 in response to the 
publication of the notice of the Final Program EIR/EIS.  Mr. Cameron had 
previously responded on the Draft Program EIR/EIS in an individual comment 
(#I013) and at the San Francisco Public Hearing (PH-SF14-1).  In responding to 
Mr. Cameron’s public hearing comment, he was erroneously referred to the 
response of another comment.  The response for PH-SF14-1 should have referred 
to Response to Comment Letter I013. 

1.2.5 Laura R. Cohen, Rails-to-Trails Conservancy 
Laura Cohen, Director Western Region Rails-to-Trails Conservancy, submitted a 
letter dated June 16, 2008 in response to a June 4, 2008 meeting with Authority 
staff.  Ms. Cohen requested that the Authority include a bicycle and pedestrian 
path (“rail with trail”) parallel to the HST right-of-way as part of project level 
planning and that a Citizens Advisory Committee be formed to facilitate this 
request.   For safety and other reasons, the HST system would be operated on a 
completely grade-separated, controlled access right-of-way designed to fully 
prohibit access for pedestrians, bicyclists, and larger animals to the HST tracks 
using fences or grade separation.  Thus any trails that would enable any incursion 
onto the HST tracks would not be permitted.   

That said, there may be occasion when the HST right-of-way would provide an 
opportunity for trails along side but outside of the controlled right-of-way, and the 
Authority is encouraging development of HST stations with enhanced pedestrian 
and bicycle access.  During the project level review, the Authority will work with the 
Rails-to-Trails Conservancy and other related organizations as well as local 
jurisdictions to determine if such opportunities exist and possible funding for such 
improvements. 

1.2.6  Robert S. Allen 
Mr. Allen suggests in his letter dated June 26, 2008 that BART and Caltrain be 
merged.  The issues raised by Mr. Allen are in addition to Mr. Allen’s comments on 
the Draft Program EIR/EIS (Comment Letters I002, I012, I022, I025, and PH-SJ31 
dated June 27, September 6, 19, and 24, and August 24, 2007 respectively).  He 
proposes that Caltrain be grade separated, electrified, and widened for four tracks 
(two local and two express) and that BART use the local tracks between San Jose 
and Millbrae.  Mr. Allen proposes double tracking and grade separating UPRR’s 
Mulford line to expedite Capitol Corridor and ACE trains, and that Caltrans widen 
parts of I-580, SR 4, and I-80 allowing for an at-grade BART to Livermore 
Greenville Rd), Antioch (Hillcrest Ave.) and Crockett.  Mr. Allen suggests other 
improvements to the BART system including extensions in San Francisco to the 
Golden Gate Bridge; over Altamont to the Central Valley; beyond Antioch toward 
Stockton; and to the North Bay.  He proposes a West Oakland by-pass with an 
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intermodal station with the Amtrak/Capitol Corridor.  Mr. Allen suggests that BART 
should loop the Bay and point to the North Bay and Central Valley. 

The Authority has consistently pursued opportunities to locate HST stations to 
maximize intermodal connections with other transit providers.  The Preferred 
Alternative identified in the Final Program EIR/EIS includes such station locations.   

The HST Preferred Alternative in the Final Program EIR/EIS includes 
improvements to the Caltrain Corridor, including provision of four tracks (express 
and local) to be shared with Caltrain service operating compatible equipment.  Use 
of the local tracks by BART would require the track improvements to be designed 
to BART specification (e.g., third rail electrification and a wider track gauge) and 
would preclude joint use of the Corridor tracks for light equipment Caltrain and HST 
trains. 

The other proposed BART improvements, the possible merger of BART and 
Caltrain, and improvements to the Capitol Corridor system are beyond the purview 
of the HST Authority, although the Authority did participate in the development of 
the adopted MTC Regional Rail Plan and is working with regional stakeholders on 
possible commuter rail improvements in the Altamont Corridor. 

1.2.7 Robert S. Allen 
Mr. Allen submitted a letter received on July 2, 2008 in response to the publication 
July 9, 2008 Authority Board Meeting agenda.  The issues raised by Mr. Allen are 
in addition to Mr. Allen’s comments on the Draft Program EIR/EIS (Comment 
Letters I002, I012, I022, I025, and PH-SJ31 dated June 27, September 6, 19, and 
24, and August 24, 2007 respectively) and the Final Program EIR/EIS noted 
above.   

This letter is noted.  This is for Agenda item 10 and not related to the Final 
Program EIR/EIS. 

1.2.8 Stuart M. Flashman  
Mr. Flashman, on behalf of the Planning and Conservation League, TRANSDEF, 
and the California Rail Foundation, submitted a letter dated June 2, 2008 in 
response to the publication of the notice of the Final Program EIR/EIS.  The issues 
raised by Mr. Flashman are in addition to his comments on the Draft Program 
EIR/EIS (Comment Letter O007 dated October 25, 2007).  Mr. Flashman 
references a letter received by the Authority from the UPRR dated May 13, 2008 
and raises the issue of the HST being within the right-of-way of the UPRR.  Mr. 
Flashman states that the Altamont and Pacheco alternatives analyzed in the Final 
Program EIR/EIS are predicated on the use of the UPRR right-of-way for 
significant portions.  He further states that given the UPRR’s opposition to use of 
its right-of-way likely makes infeasible major portions of the alignments, and he 
requests that new alignments be analyzed.  Mr. Flashman also states that the 
UPRR’s opposition will require reassessment of major portions of the routing 
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between San Francisco and Los Angeles that were addressed in the previous 
statewide program EIR/EIS, including the Palmdale area.  He also states that the 
environmental analysis for these previously approved portions of the alignment be 
reopened to address the changed circumstances before those portions can 
proceed to project-level decisions. 

Mr. Flashman states that since changes in circumstances, not considered in the 
Final Program EIR/EIS and which the public has not had the opportunity to 
comment on, the Final Program EIR/EIS needs to be withdrawn and a revised 
Draft Program EIR/EIS be prepared and circulated.   

Authority staff do not concur with the characterization of the right-of-way issues in 
this comment letter or the letter’s suggestion that the Final Program EIR/EIS needs 
to be revised and recirculated.   

To minimize potential environmental impacts from the HST system, the Authority’s 
objective has been to maximize the use of existing transportation corridors and 
rights-of-way for the HST system.  Consistent with this objective, extensive 
portions of the alignment alternatives were described and analyzed as if they were 
placed within or adjacent to existing rail or highway rights-of-way, rather than on 
new alignment.  Evaluations for the previous statewide HST system program EIR 
and for the current Final Program EIR/EIS prepared for the Bay Area to Central 
Valley have consistently shown a potential for fewer significant environmental 
impacts along existing transportation facilities than on new alignments through both 
developed and undeveloped areas. 

At the same time that the Authority has attempted to minimize environmental 
impacts by locating alignment alternatives within or adjacent to existing 
transportation rights-of-way, the EIR does not assume or rely on the availability of 
existing transportation rights-of-way for its analysis.  Figures 2.3-6, 2.3-7, and 2.3-8 
in the Final Program EIR depict typical cross sections for HST facilities at grade, on 
an elevated structure, and where twin tunnels might be necessary.  These figures 
show maximum proposed rights-of-way of 100 feet, 50 feet, or 120 feet for these 
facilities, respectively.  At the programmatic level, this EIR has analyzed the 
impacts of constructing and operating the HST system along the proposed 
alignment alternatives conservatively, by evaluating direct and indirect impacts 
within a wide band that exceeds the maximum proposed HST right-of-way, whether 
in an existing transportation right-of-way or adjacent to it.  For example, for 
biological impacts, the EIR defines the study area for direct biological impacts as 
50 feet on either side of the alignment, and for indirect impacts as 1,000 feet in 
urban areas and 0.25 mile in rural areas on each side of the alignment.  At the 
project level, when detailed field conditions, resource data, and site-specific facility 
design information become available, certain impacts disclosed in the Program EIR 
are expected to be far less in those circumstances when the actual final footprint of 
HST track can be located within existing rights-of-way, rather than adjacent to 
them. 

Recirculation is required under the California Environmental Quality Act when there 
is “significant new information” that arises prior to certification of a final EIR.  
“Significant new information” is limited to circumstances involving: 
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(1)  A new significant environmental impact would result from the project or from 
a new mitigation measure proposed to be implemented. 

(2)  A substantial increase in the severity of an environmental impact would result 
unless mitigation measures are adopted that reduce the impact to a level of 
insignificance. 

(3)  A feasible project alternative or mitigation measure considerably different 
from others previously analyzed would clearly lessen the environmental 
impacts of the project, but the project's proponents decline to adopt it. 

(4)  The draft EIR was so fundamentally and basically inadequate and conclusory 
in nature that meaningful public review and comment were precluded. 
(Mountain Lion Coalition v. Fish and Game Com. (1989) 214 Cal.App.3d 
1043) 

 
(CEQA Guidelines, § 15088.5; see also Pub. Resources Code, § 21092.1) 
 
Because the environmental analysis in the Final Program EIR/EIS is not dependent 
on the availability of any railroad right-of-way, the analysis remains accurate even 
in light of the May 2008 letter from UPRR to the Authority.   A revision and 
recirculation of the Bay Area to Central Valley Program EIR/EIS is therefore not 
necessary.   

1.2.9 Josue Castellanos-Mejia  
Mr. Castellanos-Mejia submitted a letter dated June 12, 2008 to the UPRR and 
copied the Authority.  Mr. Castellanos-Mejia states that the UPRR should partner 
with the State to the benefit of UPRR.   He states that by adding four tracks, the 
Authority would be expanding capacity for UPRR at no expense to UPRR.    

The letter is noted.  The Authority appreciates receiving a copy of this 
correspondence.   

1.2.10 Ken Norwood, Shared Living Resource Center 
Mr. Norwood submitted a letter received on June 24, 2008 in response to the 
publication of the notice of the Final Program EIR/EIS.  Mr. Norwood suggests that 
the Authority has made an error by not selecting Altamont as the preferred 
alignment because it would avoid environmental intrusion and discourage 
speculative development of agriculture and open space lands, and better serve 
northern San Joaquin Valley cities.      

The comment is noted.  The Final Program EIR/EIS compares the environmental 
impact differences between the Preferred Pacheco Pass Network Alternative and 
the Altamont Pass Network Alternatives.  As stated in the document, the choice of 
overall network involves a balancing of different types and degrees of 
environmental impact in different locations.   Both networks would involve impacts 
on agricultural land and open space and both would involve growth.  The Final 
Program EIR/EIS includes numerous mitigation strategies to address these 
impacts and reduce then to a less than significant level wherever feasible.   The 
information in the Final Program EIR/EIS is adequate for the Authority members to 
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make a final decision to select a preferred network, alignment alternatives, and 
station location options for the Bay Area to Central Valley region. 

1.2.11 Scott D. Moore, Union Pacific Railroad 
Mr. Moore submitted a letter received on July 7, 2008 in response to the 
publication of the notice of the Final Program EIR/EIS.  Issues raised include 
limited railroad rights-of-way to meet future freight transportation needs of the 
state.  The San Jose to Gilroy rights-of-way is narrow and bounded by a major 
arterial highway and the UPRR cannot give up an exclusive right-of-way to HST.  A 
loss of 50 feet of the UPRR right-of-way along the Central Valley line would render 
future freight rail expansion impossible and disrupt rail-served businesses and 
prevent serving new industries from locating on one or both sides of the rail.  The 
UPRR does not own the right-of-way for the Caltrain corridor between San 
Francisco and San Jose but has a freight easement.  Imposing two exclusive 
tracks for HST would end the UPRR’s ability to provide freight service to 
customers, including the Port of San Francisco.  The UPRR also has the same 
issue between Sylmar and Los Angeles.  The Authority Board should not 
jeopardize UPRR’s ability to provide such freight service by assuming the HST will 
have no impact.  The UPRR urges the Board to carefully consider corridor routes 
that do not utilize our rights-of-way. 

To minimize potential environmental impacts from the HST system, the Authority’s 
objective has been to maximize the use of existing transportation corridors and 
rights-of-way for the HST system.  Consistent with this objective, extensive 
portions of the alignment alternatives were described and analyzed as if they were 
placed within or adjacent to existing rail or highway rights-of-way, rather than on 
new alignment.  Evaluations for the previous statewide HST system program EIR 
and for the current Final Program EIR/EIS prepared for the Bay Area to Central 
Valley have consistently shown a potential for fewer significant environmental 
impacts along existing transportation facilities than on new alignments through both 
developed and undeveloped areas. 

At the same time that the Authority has attempted to minimize environmental 
impacts by locating alignment alternatives within or adjacent to existing 
transportation rights-of-way, the EIR does not assume or rely on the availability of 
existing transportation rights-of-way for its analysis.  Figures 2.3-6, 2.3-7, and 2.3-8 
in the Final Program EIR depict typical cross sections for HST facilities at grade, on 
an elevated structure, and where twin tunnels might be necessary.  These figures 
show maximum proposed rights-of-way of 100 feet, 50 feet, or 120 feet for these 
facilities, respectively.  At the programmatic level, this EIR has analyzed the 
impacts of constructing and operating the HST system along the proposed 
alignment alternatives conservatively, by evaluating direct and indirect impacts 
within a wide band that exceeds the maximum proposed HST right-of-way, whether 
in an existing transportation right-of-way or adjacent to it.  For example, for 
biological impacts, the EIR defines the study area for direct biological impacts as 
50 feet on either side of the alignment, and for indirect impacts as 1,000 feet in 
urban areas and 0.25 mile in rural areas on each side of the alignment.  At the 
project level, when detailed field conditions, resource data, and site-specific facility 
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design information become available, certain impacts disclosed in the Program EIR 
are expected to be far less in those circumstances when the actual final footprint of 
HST track can be located within existing rights-of-way, rather than adjacent to 
them. 

The Program EIR/EIS does not assume use of the UPRR right-of-way between 
San Jose and Gilroy.  In the Central Valley, the assumption was predominately that 
the alignment would be adjacent to the UPRR right-of-way.  Between San 
Francisco and San Jose, the configuration assumed shared operations with 
Caltrain express services, but would not share tracks and would not impact freight 
operations.  A considerable amount of aerial structure is assumed to be needed 
within or adjacent to the UPRR to avoid impacts to industry along the railroad.   
This will be looked at in more detail at the project level.  

1.3 Summary of Comments Received on the 
Final Program EIR/EIS at the July 8, 2008 
Authority Board Meeting 

1.3.1 Individuals Supporting the Project  
The following individuals provided oral comment at the July 8, 2008, Authority 
Board Meeting that supported the project and Final EIR certification. 

• Mayor Reed, City of San Jose (read by Christina Fernandez) 
• Mayor Gavin Newsom, City of San Francisco 
• Mr. Brian Dykes, Transbay JPA (selection of Transbay Transit Center) 
• Mr. Dean Chu, Commissioner representing MTC 
• Mr. Kurt Evans, Santa Clara VTA 
• Mr. Robert Doty, representing SAMTRANS, Caltrain JPB, San Mateo County 

Transportation Authority 
• Mr. Aaron Peskin, President San Francisco Board of Supervisors 
• Ms. Bena Chang, Silicon Valley Leadership Group 
• Mr. Bruce Gwynne, California Department of Conservation 
• Mr. Jim Lazarus, President, San Francisco Chamber of Commerce 
• Mr. Adam Montgomery, Silicon Valley Association of Realtors  
• Mr. Eugene Skoropowski, Managing Director, Capitol Corridor/JPA 
• Mr. John Diamante, Friends of the Railway (North Bay) 
• Mr. Mark Herbert, representing Congresswoman Pelosi 
• Ms. Emily Rusche, CALPIRG 
• Mr. Jim Bigelow, Redwood City/San Mateo Chamber of Commerce 
• Ms. Mary Renner, self 
• Ms. Anna Stern, self 
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• Mr. Roger Bazeley, self 
• Ms. Barbara Pierce, Redwood City Council Member, representing self 
• Mr. David Snyder, SPUR 

1.3.2 Individuals with Concerns  
The following individuals provided oral or written comment at the July 8, 2008, 
Authority Board Meeting expressing concerns regarding the Final Program 
EIR/EIS. 

Mr. Tim Frank, Sierra Club (California) 
• The Sierra Club still has concerns regarding the comparison of Altamont and 

Pacheco.  They believe that there could be a more fair comparison.  The 
Authority staff do not agree with this statement.  The analysis in the Final 
Program EIR/EIS analyzed both network alternatives equally and did not favor 
one over the other. 

• The Sierra Club supports mitigation for the Grassland Ecological Area.  
Comment noted. 

• The Sierra Club supports mitigation for farmland.  Comment noted. 
• The Sierra Club suggest that HST move forward to help with global warming 

and noted that the HST is included in CARB’s blueprint for meeting AB32.  
Comment noted. 

Mr. Daniel McNamara, California Rail Foundation 
• Mr. McNamara doesn’t understand how we could choose Pacheco since 

Altamont has shorter travel time and Altamont has the busiest freeways.  See 
Chapter 8 and Standard Response 3. 

• Mr. McNamara states that the Authority forgot to ask UPRR for their 
permission, and UPRR opposes use of their right-of-way; therefore Pacheco 
Pass is infeasible.  The feasibility of Pacheco Pass is not contingent on the use 
of UPRR right-of-way.  Please see discussion of right-of-way adjacent to or 
within transportation rights-of-way discussion in Section 2.3 in the CEQA 
Findings. 

• Mr. McNamara states that the Authority did not study an abandoned SP route 
or I-580 route for Altamont Pass.  The I-580 alignment option was considered 
and rejected as documented in the Final Program EIR/EIS.  Between 
Livermore and Pleasanton, the old SP alignment is generally adjacent to the 
UPRR line and is in fact now owned by the UPRR.  In Pleasanton, portions of 
the old SP alignment were sold and now have urban development.  Thus, there 
is no viable rail right-of-way alternative other than the UPRR alignment through 
downtown Livermore and downtown Pleasanton to connect the Central Valley 
to the Bay Area.     

Mr. Len Conly, Sierra Club and Friends of BRT 
• Mr. Conly can’t understand why the Authority selected Pacheco Pass when it 

would create sprawl (see TRAC’s “follow the lights” figure).  This was 
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responded to in Standard Response 3 and Chapter 8 of the Final Program 
EIR/EIS. 

Mr. Stuart Flashman, Lawyer, representing Planning Conservation 
League, Bay Rail Alliance, California Rail Foundation, TRANSDEF, 
Mountain Lion Foundation 
Mr. Flashman questions the location and the width of the corridors evaluated in the 
Final Program EIR/EIS and whether the environmental analysis has accurately 
depicted the impacts of the HST system.  Mr. Flashman’s comment letter has 
images attached that are reproduced from Google Maps to illustrate the comments.  
The comment further questions the feasibility of the Pacheco Pass network 
alternatives in light of recent correspondence from Union Pacific indicating its 
objections to the HST using or occupying any of its right-of-way.   

Mr. Flashman further suggests the responses to comments in the Final Program 
EIR/EIS are inadequate, that the document inappropriately fails to acknowledge 
the potential for a shift in travel mode from automobile to other modes based on 
high petroleum costs, and that therefore the ridership studies need to be redone.  
The comment also questions whether the cost of grade separation and other 
construction needs were factored in to the comparison of Pacheco and Altamont.   

Authority staff disagrees with the comments characterizing UPRR’s recent 
correspondence as rendering the preferred Pacheco Pass network alternative 
infeasible.  There are locations in the Bay Area to Central Valley study region 
where the environmental analysis is based on a conceptual alignment for the HST 
within the UPRR right-of-way.  The selective placement of the HST system within 
the UPRR right-of-way, or other rights-of-way, has been part of the Authority’s 
strategy to minimize environmental impacts.  At the same time, in most locations 
the conceptual HST alignments have been placed adjacent to the transportation 
rights-of-way, rather than within them.  This is illustrated in the profiles and cross 
sections contained in Appendix 2.  If future circumstances preclude the use of the 
UPRR right-of-way, it is feasible to place the HST adjacent to the right-of-way. 

We further disagree that the issue of the UPRR right-of-way availability renders the 
EIR inadequate.  As explained in the response to Mr. Flashman’s letter of June 2, 
2008 (section 1.2.8 above), the EIR evaluated the environmental impacts of the 
HST system based on a geographic scope that exceeds the maximum HST right-
of-way needed. 

The Metropolitan Transportation Commission undertook a sensitivity analysis 
which assumed higher automobile and air transportation costs, similar to the 
conditions being experienced with the substantial recent increase in oil prices.  
(Bay Area/California High-Speed Rail Ridership and Revenue Forecasting Study 
[Cambridge Systematics, July 2007].)  These assumptions and data were used in 
the Final Program EIR/EIS to help define the potential impacts of the HST.  The 
EIR concluded that both the Altamont and Pacheco Pass network alternatives have 
high ridership potential and that ridership was not a determining factor for 
identifying the preferred alternative.  The focus of the HST system is to serve 
longer distance travel between major metropolitan areas rather than commuter 
trips.   
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The responses to comments comply with CEQA.  CEQA requires that a Final EIR 
include responses to the most significant environmental issues raised, and offer a 
good-faith, reasoned analysis supported by substantial evidence.  The combination 
of the standard responses to the most frequently raised issues and the individual 
responses complies with CEQA requirements.   

The costs of grade separation were adequately considered.  Appendix 4-A 
includes, among other things, costs for earthwork, structures/tunnels/walls, grade 
separation, rail and utility relocation, right-of-way acquisition, and environmental 
mitigation.  This appendix provides appropriate information for comparison of the 
alternative HST networks. 

Mr. Arthur Ringham, self 
• Mr. Ringham stated that HST would share tracks with Caltrain.  He wanted to 

know who would schedule trains.  This is an issue that is beyond the program 
level and will be addressed at the project level.  The Authority has an MOU with 
Caltrain JPB to work cooperatively in the corridor. 

• Mr. Ringham stated that HST needs dedicated and more tracks.  Dedicated 
tracks in the Caltrain corridor were considered but rejected in Final Program 
EIR/EIS.  See Chapter 2 of the EIR/EIS.  The Preferred Alternative assumes a 
four track system between San Jose and San Francisco. 

• Mr. Ringham suggests use of elevated structures on US 101 or I-280.  These 
were considered but rejected as part of the Final Program EIR/EIS.  See 
Chapter 2 of the EIR/EIS. 

• Mr. Ringham stated ridership was overly optimistic.  Comment noted.   

Ms. Rosemary Maulbetsch, self 
• Ms. Maulbetsch stated that more attention needs to be made to residential 

areas; did not look closely at visual and noise impacts.  These comments were 
addressed in other responses on the Draft Program EIR/EIS.  See Response to 
Comment L014. 

• Ms. Maulbetsch stated that this project would be a duplication of service (with 
Caltrain).  The HST and Caltrain serve different markets and are complimentary 
services.  

• Ms. Maulbetsch stated had concerns about separating communities.  This was 
addressed in Section 3.7 of the Final Program EIR/EIS and is discussed in the 
CEQA Findings. 

Mr. James Janz, Mayor of Atherton 
• Mr. Janz expressed local concerns through Atherton and said that a high berm 

would be devastating.  See Response to Comment L014 in the Final Program 
EIR/EIS. 

• Mr. Janz wants the Authority to look at I-280 to I-380 to San Francisco and US 
101.  These were considered but rejected in the Final Program EIR/EIS.  See 
Chapter 2 of the Final Program EIR/EIS. 

• Mr. Janz expressed concern about the capacity of Caltrain tracks.  This was 
considered as part of the engineering for the Final Program EIR/EIS.  The 
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program level conclusion is that a four track system between San Jose and 
San Francisco would provide adequate capacity for both Caltrain and HST.  

• Mr. Janz stated that if using Caltrain, then a trench should be selected.  This 
will be evaluated in the project level environmental analysis.  See Response to 
Comment L014 in the Final Program EIR/EIS. 

• Mr. Janz wanted to know why there is a stop on the peninsula.  There is a 
preferred station at Millbrae to provide access to SFO and a potential station at 
either Redwood City or Palo Alto.  Whether or not there will be a mid-peninsula 
station, will be determined at the project level.  If there is a stop, it will be based 
on increased connectivity and other benefits, as well as ridership and revenue 
potential.  

Mr. David Schonbrunn, TRANSDEF 
• Mr. Schonbrunn claims the Final Program EIR/EIS is a hack political job.  The 

Authority staff do not agree with this comment. 
• Mr. Schonbrunn claims the Final Program EIR/EIS is intellectually dishonest.  

The Authority staff do not agree with this comment. 
• Mr. Schonbrunn claims the Response to Comments were defective; rehashing 

of positions and did not address the substance of comments.  The Authority 
staff do not agree with this comment. 

• Mr. Schonbrunn states the Final Program EIR/EIS did not show red-lined text.  
This is not a requirement of CEQA or NEPA. 

• Mr. Schonbrunn states that there was no agreement with UPRR.  Agreements 
regarding right-of-way are premature at the program level.   

• Mr. Schonbrunn claims there was a false statement in the Staff Report related 
to transportation corridors being used to minimize environmental impacts.  The 
Authority staff do not agree with this statement.  Use of transportation corridors 
include and go beyond use of existing transportation rights-of-way and that 
being in or adjacent to existing transportation rights-of-way does, in fact, 
minimize environmental impacts. 

• Mr. Schonbrunn claims Altamont Pass was discarded without full analysis. The 
Altamont Pass was fully considered in this Program EIR/EIS.   

• Mr. Schonbrunn claims the Final Program EIR/EIS minimizes differences 
between the alternatives, but ridership was the primary basis for the choice of 
Pacheco.  The Authority staff do not agree with this comment.  Ridership was 
not a determining factor in the selection of the Preferred Alternative, and was 
not included as an argument for the selection of the Pacheco Pass Network 
Alternative.  See Chapter 8 of the Final Program EIR/EIS. 

• Mr. Schonbrunn claims that the Final Program EIR/EIS did not evaluate 
alignments adjacent to rail lines and highways.  See response to 1.2.8, above.  

• Mr. Schonbrunn claims the Final Program EIR/EIS is inadequate and needs to 
be redone.  The Authority staff do not agree with this comment. 

• Mr. Schonbrunn states that the Staff Report indicates that the Authority would 
pursue agreements with railroads.  Mr. Schonbrunn claims that this is a false 
statement because there are no agreements. Agreements regarding right-of-
way are premature at the program level and would be pursued at the project-
level.   
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Mr. Andy Cohen, Mayor of Menlo Park 
• Mr. Cohen stated that the city visioning process overwhelmingly supports a 

trench and the opportunity for a trench should be kept open.  Use of a trench 
and other design variations will be considered during the project level review.  
See Response to Comment L014 in the Final Program EIR/EIS. 

Mr. Martin Engel, self 
• Mr. Engel prefers trench through Menlo Park.  See Response to Comment 

L014 in the Final Program EIR/EIS.  Use of a trench and other design 
variations will be considered during the project level review. 

Mr. Walter Strakosch, self 
• Mr. Strakosch has issue with responses to previous comments related to cost 

comparisons.  Refer to Response to Comment PH-S9-3.  Note that the 
reference to Table S.9-1 should have been Table S.8-1 in the Final Program 
EIR/EIS.  The segment south of Stockton through Merced was included with 
both the Altamont Pass and Pacheco Pass to provide for a fair comparison of 
capital costs. 

• Mr. Strakosch has issue with responses to previous comments related to the 
Sacramento market. Standard Response 3 in the Final Program EIR/EIS does 
discuss the superior travel times between Sacramento/Northern San Joaquin 
valley and the Bay Area, and that there is great potential for serving long-
distance commuters in this corridor.  

• Mr. Strakosch has issue with responses to previous comments related to 
logistical and seismic issues.  Standard Response 3 discusses these issues 
and their influence in the selection of the Preferred Alternative. 

• Mr. Strakosch has issue with responses to previous comments related to 
ridership numbers.  The ridership numbers in Table S.8-1 should have been 
updated in the Final Program EIR/EIS.  Ridership was not a determining factor 
in the selection of the Preferred Alternative. 

• Mr. Strakosch has issue with responses to previous comments related to 
catchment areas.  See Standard Response 3 and Chapter 8 of the Final 
Program EIR/EIS. 

Kenneth Gusting, Executive Director, Transportation Involves 
Everyone (TIE) 
The written comment suggests that the Addendum/Errata to the Final Program 
EIR/EIS lacks sufficient attribution for it to be considered by the Board, and also 
contains significant new information that triggers recirculation of the Program EIR.  
The comment also suggests the response to a comment fails to acknowledge the 
potential for species such as California condor to expand their range into areas that 
may be affected by this project.  The comment claims that the Addendum/Errata is 
not compliant with a settlement between the California Attorney General and the 
County of San Bernardino over the County’s general plan update and greenhouse 
gas emissions.   

The Addendum/Errata was prepared by HST staff with input from consultants.  The 
basis for the Addendum/Errata is explained on the first page of the document.  The 
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new information contained in the document does not trigger recirculation of the EIR 
because it does not raise any new or more severe impacts, but rather clarifies the 
level of environmental benefit the project offers in the areas of reducing vehicles 
miles traveled, air pollution, and energy consumption.   

The Final Program EIR/EIS recognizes the potential for California condor to fly 
over the HST, but notes that no critical habitat would be affected by the Pacheco 
Pass network alternatives.  More detailed study of potential impacts to wildlife 
movement and habitat will occur at the project level of environmental review.  

The referenced settlement agreement regarding greenhouse gas emissions is not 
relevant to the current environmental process.  The HST system, both statewide 
and in the Bay Area to Central Valley study region, is part of the State’s solution to 
reducing greenhouse gas emissions. 

Jacques Gulbenkian, P.E., Prestress Service International 
• Mr. Gulbenkian states that both branches north of Merced should be 

constructed.  The identified Preferred Alternative includes the Union Pacific 
alignment but commits to further review of the BNSF Alignment in the project 
level analysis.  Mr. Gulbenkian states that there should be either a 220 mph 
train rail system or faster maglev system. The Authority considered and 
rejected a maglev system for HST in California as part of the program 
environmental process for the California HST system in 2005.  The choice of 
rail technology is not at issue in this environmental review process. 
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