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SUMMARY: 
 
LOSSAN is preparing a plan for inter-city passenger rail improvements for the corridor from Los 
Angeles to San Luis Obispo.  Partner agencies include LOSSAN, SBCAG, SLOCOG, VCTC, 
Amtrak, Caltrans, and Metrolink.  UP has also been invited to participate.  The presentation at 
the committee meeting provides an overview of LOSSAN, a summary of the Business Plan 
approach and a presentation on the rail capacity modeling results, including commuter rail.  The 
final plan will be completed this spring.  The rail capacity modeling demonstrate the significant 
use of a mostly single track rail line by freight, intercity, and commuter rail services and the need 
for improvements, such as improved or new rail sidings, to the rail corridor to avoid potential 
delays and future congestion. 
 
 
DISCUSSION: 
 
A. Overview of SBCAG’s relationship to LOSSAN Rail Corridor Agency 
 
The Los Angeles—San Diego—San Luis Obispo Rail Corridor Agency (LOSSAN) is comprised 
of counties along the Pacific Surfliner rail corridor, which extends from San Diego to San Luis 
Obispo.  LOSSAN is a joint powers agency that advocates on behalf of its member agencies for 
improvements in intercity passenger rail services in this coastal rail corridor.  The SBCAG board 
received a presentation on the LOSSAN agency at the April, 2006 meeting.  Over the years 
LOSSAN has been relatively successful in obtaining state and federal funds for rail service and 
infrastructure improvements.  Current voting membership includes appointed and elected 
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representation from Caltrans, Amtrak, and Los Angeles, Orange, Ventura, Santa Barbara, San 
Luis Obispo and San Diego Counties. SBCAG became a member of LOSSAN in 2001.  The 
agency policy board meets quarterly and the staff Technical Advisory Group meets monthly.  
Supervisor Salud Carbajal is SBCAG’s primary representative to the policy board, and Mayor 
Marty Blum is the alternate representative.   
 
LOSSAN, through funding from Caltrans, is currently developing a corridorwide strategic 
business plan for the corridor.  The focus of this effort is developing a business plan for the San 
Luis Obispo to Los Angeles portion of the corridor, including an analysis of commuter rail 
service between Santa Barbara and Ventura Counties as proposed in the 101 in Motion plan 
adopted by the SBCAG board last July.  This “LOSSAN North” Corridor Study will be integrated 
with a similar effort completed in 2004 for the Los Angeles to San Diego portion into the 
Corridorwide Strategic Business Plan, scheduled for completion later this spring. 
 
Review of LOSSAN North Corridor Study 
 
The development of the LOSSAN North Corridor Business Plan has involved staff participation 
by SBCAG on an interagency committee, regional public meetings and input, and board review 
of the draft and final strategic plan.  The purpose of the plan is to characterize the state of the 
corridor, identify and prioritize needed capital improvements to add capacity and improve on-
time performance, and facilitate the movement of passengers and goods through the corridor.  
The plan is funded by Caltrans, administered by the San Diego Association of Governments 
(SANDAG) and prepared by a consultant, IBI.  The project manager, Linda Culp, is also the 
LOSSAN lead staff and has a fine working relationship with all the agencies in the corridor. 
 
The objectives of this plan include: 
 
• Fostering a better communication and understanding among stakeholders at all levels 

(owners and operators of the rail corridor, governmental agencies, elected representatives, 
and the public). 

 
• Developing a strategic business plan for the northern segment of the LOSSAN Corridor, 

between Los Angeles and San Luis Obispo (referred to here as the “LOSSAN-North” plan) 
that complements the LOSSAN-South plan.   

 
• Developing an expanded summary document, which integrates both the major findings from 

the LOSSAN-South and LOSSAN-North, documents for the entire LOSSAN corridor. 
 
• Drafting an overall timeline and schedule for the future improvements. 
 
Working group members are staff from SLOCOG, SBCAG, VCTC, Amtrak, Caltrans, Metrolink, 
and LOSSAN.  Union Pacific also has been invited to participate.  Stakeholder meetings 
occurred in December 2004, including one each in Santa Barbara and Santa Maria. 
 
Presentation on detailed rail capacity modeling analysis, including commuter rail 
 
Through earlier public meetings to review the draft strategic plan and meetings with 
stakeholders in Santa Barbara County, tasks were added to the original scope of work to 
include an evaluation of an inter-county commuter rail service between Ventura and Santa 
Barbara Counties, the institutional issues involved in such a service, rail capacity analysis, 
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additional public outreach, and incorporation of these findings into the LOSSAN Corridorwide 
Strategic Business Plan.  The rail capacity analysis in particular will benefit the entire study, as a 
number of rail service alternatives including commuter, intercity, and freight operations, will be 
modeled and evaluated.  The modelling results indicate that significant improvements will be 
necessary to maintain on time performance of UP freight service and hold it harmless from any 
increase in passenger rail traffic.  Since UP owns the rail line it has significant control in 
accepting new requests for service. 
 
The LOSSAN Board of Directors reviewed initial modeling results at the September 13, 2006 
meeting.  A revised draft document, including results for planning years 2006, 2015, and 2025 
has been completed and reviewed by the Technical Working Group.   
 
The rail capacity modeling analyzed rail operations based on existing and projected rail service 
levels for Amtrak intercity services (Pacific Surfliner, Coast Starlight, and Coast Daylight), 
Metrolink commuter rail service, Union Pacific freight services, and proposed Ventura-Santa 
Barbara intercounty commuter rail service. 
 
Significant growth in passenger trains was assumed by 2025, with 111 total trains operating in 
the corridor each weekday, of which 91 are passenger trains.  Currently, 65 trains operate in the 
corridor although these volumes include trains deadheading to Taylor Yard and Metrolink’s 
Antelope Valley trains. This train volume is for the entire corridor north of LA, the existing and 
projected train volumes in the northern end of the corridor, around Santa Barbara, are much 
lower.  Approximately 20 daily trains use the UP Rail Line on our South Coast.  However, train 
use is expected to double by 2025. 
 
The original goal of this work is to keep the Network Delay Ratio (the percentage of running time 
that a train is stopped for meets and passes with other trains) at current levels for both 
passenger and freight.  However, without improvements there is a significant deterioration in 
2025 On-time Performance for trains operating in the LOSSAN north section of the corridor 
(San Luis Obispo to Los Angeles).  In 2006 there is an on time performance of 84%, i.e. 84% of 
all trains arrive at their destination within their expected scheduled arrival.  There is a decline to 
75 percent in the 2015 demand run before investments are made.  Note: These “investments” 
are not funded, the justification for them has just been determined with this study. 
 
By 2025, because of the extensive set of proposed track, signal, and capacity improvements, 
delay ratio remains at 2006 levels.  Note as indicated above these improvements have yet to be 
funded. 
 
At the LOSSAN policy board reviewed he modeling results, board members questioned use of 
the existing level of service standard (i.e., 84% on time performance) as the basis for comparing 
the impact of change.  The Board recommended that the goal for the corridor should be 
improved on-time performance, not the existing, and subpar, on-time performance.  The board 
directed that the study re-examine this performance standard. 
 
As was presented at the September 13, 2006 Board of Directors meeting, existing chokepoints 
in the system included single platforms at Van Nuys and Oxnard stations, lack of sidings 
between Ventura and Santa Barbara and in the Chatsworth area.   
 
The analysis clearly shows the need for improvements to existing sidings and the need for new 
sidings in Santa Barbara County.  Developing these projects will be a challenge given all the 
siding locations on the south coast are in the coastal zone.   
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As expected, these chokepoints are even more evident in the 2015 demand model runs.  
Individual improvement projects, e.g. sidings, were put into the model one at a time to determine 
the base set of projects in order to meet demand.  A significant set of 12 projects was necessary 
in order to maintain 2006 delay ratios in 2015.  These include new modern switches, centralized 
traffic control (CTC), and additional sidings. 
 
The impacts of new commuter rail service between Camarillo and Goleta were isolated to 
estimate what capital facilities would be necessary to hold UP Freight service harmless.  The 
analysis indicates there is the need for two additional sidings at Rincon and Sandyland and 
additional layover facilities associated with this new service but there would not be any 
difference in improvement needs if this new service was DMU (Diesel Multiple Unit) vs. 
conventional locomotive-hauled rail equipment, e.g., existing Metrolink commuter rail trains.   
 
In the Technical Working Group review of the report there was a request for more detailed 
project-specific descriptions in terms of the improvement projects called for in both 2015 and 
2025 including location of project, project geographic limits, length of sidings, and updated 
capital costs.  The group also requested an expansion of the discussion regarding Los Angeles 
Union Station (LAUS) in terms of modeling assumptions. There is a concern that LAUS track 
system may reach capacity due to the increase in train traffic volumes.  
 
Following the completion of the rail capacity modeling a final report will be prepared that 
includes an estimate of the cost of needed improvements and an examination of the institutional 
issues.  A draft report will be available in the spring of this year. 
 
Attachments 
 
Overview of LOSSAN 
 
LOSSAN North Railroad Capacity and Performance Analysis, Draft Final Report, January 3 
2007, Washington Group International, Inc.  
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(over)

Los Angeles - San Diego - San Luis Obispo
(LOSSAN) Rail Corridor Agency

SANDAG

The LOSSAN Rail Corridor Agency works to increase ridership, revenue, 
capacity, reliability, and safety on the coastal rail line from San Diego to Los 
Angeles to San Luis Obispo.

The LOSSAN rail corridor is one of the busiest intercity passenger rail corridor 
in the nation, second only to the Northeast corridor.

Intercity travelers, commuters, and freight trains make this corridor a critical 
component of the region’s transportation system. The parallel freeway corridor, 
Interstate 5 and Highway 101, is heavily congested during peak commute periods, 
weekends, and holidays.

Also known as Amtrak’s Pacific Surfliner Corridor, this 351-mile rail line serves 
Southern California’s key coastal population centers and two of the state’s most 
congested regions, Los Angeles and San Diego.

Each year, the LOSSAN corridor carries more than 2 million intercity passengers 
and 4.5 million passengers on the commuter rail systems:  Metrolink and Coaster. 
One in every nine Amtrak riders use our corridor.
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“…one of the busiest 

intercity passenger rail 

corridors in the nation…”
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Funding Priorities
The member agencies of the LOSSAN Rail Corridor Agency, working together, have been successful in securing 
funding for intercity rail programs. The State of California has invested more than $1 billion in the corridor, 
along with $200 million by Amtrak, and $300 million by local agencies.

With the help of Congress through the Federal Transit Administration's New Starts program, LOSSAN received 
$24 million for four critical improvement projects on the railroad corridor: grade separations in the Cities of 
Fullerton, Commerce, and Solana Beach and the stabilization of the Del Mar Bluffs. 

There are many more critical projects throughout the LOSSAN corridor needing funding. These include centralized 
traffic control systems, double and triple tracking, siding extensions, station parking structures, real-time passenger 
information systems, bridge replacements, and grade crossing safety improvements.

There are nearly $4.2 billion in Pacific Surfliner projects identified in the California Passenger Rail System 20-year 
Improvement Plan, sponsored by Amtrak.

Legislative Priorities
The LOSSAN Rail Corridor Agency supports state and federal legislative efforts to advance intercity passenger 
rail services in the corridor.  Specifically, the LOSSAN strategy is:

Funding:  Preserve, protect and enhance the use of funding for intercity rail capital and operating purposes.

• Existing Funds:  Protect existing funding programs from diversion for specific projects or programs off-the-
top or to balance the State’s general fund budget.

• New Funds:  Support efforts to increase funding for transportation purposes including bond measures.

• TEA-21 Reauthorization:  Ensure that a LOSSAN earmark is included in the federal reauthorization 
legislation of the Transportation Equity Act for the 21st Century and the corridor is properly and accurately 
defined.

• Support a dedicated, stable multi-year state and federal funding program that provides for the continued 
development and maintenance of the national intercity passenger rail system (i.e., Amtrak).

Service Levels:  Maintain and expand the frequency and quality of intercity passenger rail services, including 
efforts to develop a high-speed passenger rail system that includes the LOSSAN Corridor.

Rail Safety and Security:  Support efforts to increase safety and security along the LOSSAN corridor, including 
grade separation projects.

Community Development:  Help provide local jurisdictions with the necessary resources for smart growth, 
affordable housing, and other initiatives as they relate to rail development.

History
The LOSSAN Rail Corridor Agency is a joint powers agency that was formed in 1989 to coordinate intercity rail 
service between Los Angeles and San Diego. In 2001, the agency expanded to include rail agencies and operators 
north of Los Angeles to San Luis Obispo. With this change, all rail agencies along the entire Pacific Surfliner corridor 
are represented on LOSSAN.

LOSSAN MEMBER AGENCIES
 California Department of Transportation  •  Los Angeles County Metropolitan Transportation Authority  

North San Diego County Transit Development Board •  Orange County Transportation Authority  •  San Diego Association of Governments 
San Diego Metropolitan Transit System  •  San Luis Obispo Council of Governments 

Santa Barbara County Association of Governments  •  Ventura County Transportation Commission

EX OFFICIO MEMBER AGENCY
Southern California Association of Governments

ADDITIONAL TECHNICAL ADVISORY MEMBER AGENCIES
Amtrak  •  Burling c 
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CHAPTER I – DESCRIPTION OF NETWORK AND FILES 
 
 
Introduction 
 
This report presents the results of modeling cases run using the RTC (Rail Traffic 
Controller)1 simulation model.  The simulated rail network consists of all tracks 
between San Luis Obispo and Los Angeles Union Passenger Terminal [LAUPT] 
on the Union Pacific Railroad (UP) and Southern California Regional Rail 
Authority, or “Metrolink” [with some exclusion of auxiliary tracks].  Cases were 
run using this network, the forecasted increases in demand, and proposed facility 
improvements during the 2006 to 2015 period, and the 2015 to 2025 period.  A 
Base Case was run with actual 2006 train activity as a benchmark.  The RTC rail 
networks for each simulation are shown in Appendix 1 -- Simulation Network 
Schematics . 
 
 
Simulation methodology 
 
One Base Case was run using a representation of train service levels in August 
2006.  Data was used from UP and Metrolink that described actual train 
movements or passenger schedules over their jurisdictions.  The Base case 
represents a benchmark that calculates performance of existing trains on the 
existing network, before any traffic increases or proposed track improvements.  A 
second Base Case was planned, to reflect operation of the Coast Starlight, but 
that train’s performance has improved greatly of late. The difference between the 
Base cases is explained in greater detail below, in the section “Impact of Coast 
Starlight Operational Issues on Base Case”. 
 
Then, sets of cases were run using the train demand forecast for 2015 and 2025 
schedule scenarios.  Each successive set of Cases includes a Demand case, 

                                            
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1  Rail Traffic Controller  © Berkeley Simulation Software, LLC 
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which incorporates the increased demand as foreseen by the planners for the 
period leading up to the Case date (i.e., 2015 incorporates changes in plant and 
demand between 2006 and 2015; 2025 incorporates the changes planned 
between 2015 and 2025, and so forth).  Then an Investment case is run which 
suggests the required physical changes to the railroad plant required to insure 
acceptable Freight and Passenger service levels. 
 
The simulation model actually processes 8.5 days of data, with one day at the 
start of the simulation for “warm-up”, which loads the network before statistical 
data is gathered.  There is also one-half day of “cooldown”, where trains finish 
their runs without new trains being added.  Statistics gathered during warm-up 
and cool-down are excluded, as these periods do not accurately represent full 
operations.  The measured train performance covers the seven days between 
12:01 a.m. Thursday, week 1, and 11:59 p.m. Wednesday, week 2.  This 
includes a week end, necessary because of the lower number of passenger 
trains operated on the weekend. 
 
RTC allows train departure times and station dwells to vary randomly within a 
defined range.  Particularly useful for freight service, because of its greater 
irregularity, this randomization allows a more accurate representation of railroad 
operations.  For each case, five runs were made with randomization of certain 
parameters, and then the results averaged arithmetically. 
 
 
Rail Network 
 
Union Pacific Railroad operates a 3,455-mile network of railroad lines in 
California, as shown below in Figure 1 -- Union Pacific Railroad lines in 
California.  The simulation network between San Luis Obispo and Los Angeles is 
about 500 track-miles.  Between Los Angeles and Goleta, the railroad includes 
modern segments, with multiple main track and Centralized Traffic Control [CTC].  
North of Goleta, to San Luis Obispo, the line is more suited to a railroading 
environment in 1940], where many stations were manned by agents or operators, 
crews were larger, and freight trains were shorter and had cabooses.  Operations 
have changed greatly since then, but that portion of the railroad still has short 
sidings, manual switches, and no traffic control system besides use of the radio 
to relay train movement instructions. 
 
It is on the latter portion (San Luis Obispo – Goleta) that the performance is more 
irregular.  In particular, individual freight train performance can vary widely day to 
day, depending on where meets and passes occur. Passenger train performance 
can vary also, even though they receive priority handling.  On the Santa Barbara 
Subdivision, between South San Luis Obispo and Goleta, there is 105 miles of 
line with no remotely controlled switches, save for the sidings at Elwood and 
Gaviota.  Of the 14 sidings here, five are less than the normal maximum freight 
train length of 5,500 feet.  This limits the Dispatcher’s ability to make meets with 
minimum delay, even when giving priority to Passenger trains. 
Los Angeles Union Station, and Metrolink service 
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Full Metrolink service at Los Angeles Union Station (LAUS) has not been 
simulated.  Only those Ventura Line and Antelope Valley trains (both freight and 
passenger) that operate over the route between LAUPT, Mission Tower, and 
Burbank Junction are included.  However, included in these counts are most 
deadhead equipment moves between Union Station and Taylor Yard.   
 
The impact on Union Station of the full 2015 and 2025 Metrolink service is 
beyond the scope of this study.  However, the intercity train count increase is but 
a small percentage of the Metrolink Ventura and Antelope increases.  As shown 
below in Table 6 -- Weekday scheduled trains, from 2006 to 2025, Metrolink 
Ventura weekday trains increase from 20 to 38.  Additionally, Antelope trains 
[only modeled between Union Station and Sun Valley] increase from 32 to 44 
trains.  Surfliner service increases from 10 to 14 trains, all of which are 
extensions of existing San Diego – Los Angeles trains. 
 
Proposed 2015 and 2025 Metrolink schedules were based on train count 
numbers supplied by Metrolink, with our best-guess estimates of proposed 
schedules.  Additional rush-hour trains were run, compressing the rush-hour 
headways to as close as 20 minutes.  Off peak trains were added to provide 
generally an hourly headway, taking into consideration the additional services 
provided by Surfliner trains. 
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Figure 1 -- Union Pacific Railroad lines in California 
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Rail Traffic Controller 

 

Rail Traffic Controller© (RTC) is a powerful computer program created by 
Berkeley Simulation Software, LLC, which simulates the operation of trains over 
a railroad network.  Variations can be made in network track layouts, train 
consists and schedules, and operating rules and constraints, which allows the 
testing of such changes before they are implemented.  RTC is used by all North 
American Class I railroads and many transit and commuter railroads [Including 
Metrolink] for evaluation and planning of their operations and capital 
expenditures. 
 
 
Dispatching simulation 
 
As the simulation “dispatcher” flows trains across the railroad, it resolves conflicts 
between trains, in the same manner as would an actual railroad dispatcher.  But 
it is doing so with the full knowledge of ALL trains on the territory, and with the 
decision-making speed available to a powerful computer.   
 
One important dispatching criterion is the Hours of Service limitation for the 
train’s crew.  Federal law prohibits a crew member from performing service if he 
has been on duty in excess of 12 hours.  Prior to the expiration of that limit, either 
a new crew must be provided, or the train taken clear of the main track and 
properly secured. 
 
Unless a train is badly delayed or nearing an hours-of-service limit, both actual 
railroad dispatchers and the simulation program “dispatcher” will generally give 
preference to passenger trains over expedited freight trains, and to expedited 
freight trains over lower priority manifest freight trains.  These priorities are 
determined by the freight railroad and incorporated into the meet-pass logic used 
to resolve train conflicts. 
 
Expedited trains are higher-priority freight trains, generally carrying intermodal 
traffic [“Piggyback”] or automobiles.    Manifest trains have a priority lower than 
Expedited, and carry general freight, in equipment like boxcars, tank cars, or 
gondolas.  Local freights perform retail handling of freight, gathering and 
distributing cars from a customer’s track.  They generally travel shorter distances, 
and are of lower priority than Expedited or Manifest trains. 

 

RTC and human dispatchers make their decisions based on the many factors 
involved in a train’s performance: 
 

• Priority 

• Type of train 

• Time available for crew to legally work 
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• Train length and weight 

• Locomotive power 

• Scheduled work 
 
All other elements equal, when making a decision about a conflict between 
trains, dispatchers will generally minimize the total cost of delay to the trains 
involved.  They will do this for all the trains involved in the decision, and will in 
their minds move trains like chess pieces, until a satisfactory conflict resolution 
occurs. 
 
But of course, dispatchers must make these decisions before the final conflict 
resolution occurs.  The RTC simulation model has the luxury of revising its 
decisions until the delay cost for a conflict is minimized, and so can review all 
conflict resolution decisions and apply a relative cost to them.  The human 
dispatcher lacks this advantage.   
 
The end result is theoretically identical, but the human dispatcher is much more 
constrained by time, and may not have the same quality of information, 
especially about the state of adjacent dispatching territories. 
 
In the occurrence of a particularly vexing series of conflicts, resolution may occur 
similarly for both RTC and human dispatchers: priorities may be reconsidered. If 
management assistance is needed, the actual dispatcher would appeal for 
guidance from the Corridor Manager.  Similarly, review of simulation results may 
cause the analyst to alter a train’s schedule or work. 
 
 
General Description of Analysis – measures of performance 
 
Each analysis below refers to data shown in summary tables and graphs 
throughout the report. The performance measures used, and displayed in the 
report, are: 
 
Number of trains per day – the average number of trains per day operated and 
measured over the simulation period.   
 
On Time Percentage – the percentage of trains that complete their overall 
schedule run on or ahead of schedule.  If a train is late at any measuring point, it 
is considered late.  In this study, typically, measuring points are only at origin and 
destination between San Luis Obispo and Los Angeles.   
 
Delay Hours per day – time spent for meets and passes.  Does not include 
Dwell or Wait on Schedule.  A decrease is considered “good”.   
 
Delay Ratio, or Meet-pass delay percentage -- the proportion of running time 
that a train is stopped for meets and passes with other trains), not for station 
work (dwell) or waiting on schedule.   A decrease is considered “good”. 
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This index should be used for Case comparisons where a different number of 
trains are operated.  All else equal, more trains will mean more total Delay Hours.  
But if each train is dispatched with equal efficiency in both cases, the Delay 
Percentages will be unchanged. 
 
Appendix 4 – RTC Measurements provides a more detailed explanation of these 
and other performance indices created by RTC. 
 
Data is gathered as the simulation progresses, from large summary groups to the 
performance of each specific train.  In the discussions below, we’ll generally 
focus only on the three major Train Groups, defined as shown below in Table 1. 
 

Table 1 -- Train Groups and Train Types 

 

Train Group Train Type Description 

Passenger Amtrak Intercity Coast Starlight Trains 11 and 14 

 Pacific Surfliner San Luis Obispo-Los Angeles 

 Metrolink Montalvo and Sun Valley – Los Angeles 

Expedited UP Intermodal Piggyback and Containers 

 UP Manifest Q Quality Manifest – higher priority non-
intermodal traffic  

Manifest UP Hauler Short distance trains between major yards and 
industrial areas 

 UP Manifest General freight trains between major yards 

 UP Local “Retail” trains doing work in industrial areas. 
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Case Descriptions 
 
List of Cases 
 
Table 2 is a complete list of the cases included in the current study.  “Demand” 
cases reflect the period’s traffic demand on the previous time period’s plant.  
“Investment” cases include such plant and schedule changes in that time period 
that are needed to insure satisfactory network performance.  The cases in italics 
may be run after the 2025 Investment case is completed.  2015\C1 uses generic 
Metrolink equipment as a capacity placeholder. 
 
 
 
 
 
 

Table 2 -- List of Cases 

 

Run Case Type Assumptions and Tasks

A0a 2006\A0 Base Base Case: 2006 track, signals, trains.

A1 2015\A1 Demand 2015 traffic on 2005 network

A2 2015\A2 Investment 2015 traffic on 2015 network

B1 2015\B1 Demand Additional Amtrak LA-SLO trains on 2015-a2 network

B2 2015\B2 Investment

Additional Amtrak LA-SLO trains on 2015-a2 network, 

plus improvements

C1 2015\C1 Demand Additional Metrolink trains on 2015-a2 network

C2 2015\C2 Investment

Additional Metrolink trains on 2015-a2 network, plus 

improvements

D1 2015\D1 Demand DMU service

D2 2015\D2 Investment DMU service, plus improvements

E1 2015\E1 Demand 2025 traffic on 2015 network

E2 2015\E2 Investment

2025 traffic on 2015 network, plus improvements. 

Metrolink equipment on Camarillo-Goleta trains

E3 2025\E3 Investment

2025 traffic on 2015 network, plus improvements. DMU 

equipment on Camarillo-Goleta trains  
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CHAPTER II -- RESULTS AND EVALUATION OF SIMULATION 
CASES 

 
 
General Comments on the Cases 
 
Throughout the study period, it is assumed that Union Pacific Manifest and 
Expedited traffic increases at a rate in general accord with the overall economic 
growth of California, including specific capacity reservations by Union Pacific.  
Local trains generally remain unchanged, as additional traffic can be handled 
simply by running more cars on existing trains. 
 
Table 4 summarizes the number of trains dispatched and measured over the 
seven days of each Case, and the on-time percentage for passenger trains, 
delay ratios, and delay hours per day obtained with each Case.  The delay hours 
represent freight train hours in the conventional (industry) sense; the delay ratios 
are obtained by dividing delay time by the total elapsed time of trains on the 
network, to obtain a measure that indicates the percentage of total time that is 
taken up by delay. 
 
In addition to measures of delay, we also analyzed other typical indicators of 
railroad performance when reviewing each resolved case. These other indicators 
– which do not show in Table 4 -- include comparing the number of individual 
trains that suffered excessive delay from case to case, analyzing the maximum 
delay suffered by the worst performing train (as opposed to normalized delay, 
which is what is measured by the delay ratio), and looking at the number of trains 
(if any) that required re-crews due to reaching the statutory limit of 12 hours on 
duty that is mandated by the Federal Hours of Service Act.  Generally speaking, 
we believe all these performance–related factors have to be assessed to 
determine how well the network is handling the demand: there is no single 
number that tells the whole story. 
 
We will interpret the various measures at greater length in Chapter III, Findings.    
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Impact of Coast Starlight Operational Issues on Base Case 
 
The “Coast Starlight” is Amtrak’s long-haul service between Seattle and Los 
Angeles.  This train has experienced significant delays north of San Luis Obispo.  
Its southbound departure times from San Luis Obispo in August 2006 ranged 
from four to ten hours late, which results in network operation with a very 
different pattern of meets and passes then when compared with a more on-time 
operation.   
 
We had considered running two versions of the base case, one in which the 
Starlight operates more closely to its published schedule [one to three hours late 
at San Luis Obispo], and another with the delays mentioned above.  The reason 
for this is to provide an accurate representation of the existing conditions on the 
LOSSAN North rail corridor, as well as to establish a benchmark against which 
future traffic volumes and schedules can be measured, given the current 
operations.   
 
However, the train’s performance since early September 2006 has improved 
dramatically, compared to August.  Track work north of Dunsmuir, CA has largely 
been completed, which should restore performance to the level modeled in the 
simulation. 
 
It is assumed that in the future 2015 and 2025 cases the Starlight will operate 
more closely to its published schedule.  For all the cases, the southbound 
Starlight leaves San Luis Obispo as shown below. 
 

Table 3 -- Coast Starlight modeled performance – departure times at San 
Luis Obispo 

 

Day Actual 
departure 

Scheduled 
departure 

Late 

1 3:20 PM 3:00 PM 00:20 
2 5:00 PM 3:00 PM 02:00 
3 4:30 PM 3:00 PM 01:30 
4 5:15 PM 3:00 PM 02:15 
5 7:10 PM 3:00 PM 04:10 
6 6:30 PM 3:00 PM 03:30 
7 5:00 PM 3:00 PM 02:00 
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Table 4 -- Network Performance 

 
 
    Number of Trains On-

time 
Pct. 

Delay Ratio 

[Percent] 

Delay 

Hours/Day 

Avg. 

speed 

On-time 

Pct. 

Case Incremental Improvements Avg. 
per 

Day 

Avg. 
Revenue 

Psgr 

Avg. 
UP 

Freight 

Psgr Psgr UP 
Freight 

Psgr UP 
Freight 

Camarillo
-Goleta 

Camarillo
-Goleta 

NETWORK                   

2006 A0a [5] Base Case: 2006 track, signals, 
trains. 65 52 13 84% 5% 13% 4.0 4.7   

2015 A1 [7] 2015 traffic on 2006 network   
Existing switches Goleta-San Luis 
Obispo 

81 65 16 75% 7% 17% 6.5 10.7   

2015 A2 [6] 2015 traffic on 2015 network  CTC 
islands; some siding extensions 81 65 16 83% 5% 12% 4.8 7.1   

2015 A2 [7] 2015 traffic on 2015 network.  CTC 
islands; some siding extensions.  
Faster curves south of Goleta. 

81 65 16 83% 5% 13% 4.9 7.3   

2015 C1 Camarillo-Goleta trains on 2015-a2 
[7]  network 85 69 16 84% 7% 14% 7.0 8.3   

2025 E2 2025 traffic on 2015 network, plus 
improvements: Additional 2nd MT; 
CTC Goleta-SLO.  Metrolink eqpt. 

111 91 20 83% 6% 13% 7.0 10.5 38.5 84% 

2025 E3 2025 traffic on 2015 network, plus 
improvements: Additional 2nd MT; 
CTC Goleta-SLO.  DMU eqpt. 

111 91 20 83% 6% 12% 7.3 10.3 39.3 85% 
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Train counts 
 
The projected train volume for all train types at certain stations over the 25-year 
study horizon is shown below in Table 5.  The graph of all measured trains for 
each case is shown below in Figure 2.  The largest component of the total train 
volume is the number of Passenger trains, which is expected grow significantly 
by 2025, as shown below in Figure 3.  Keep in mind that these numbers are 
averages over 7 days.  There are far fewer trains on weekends.  Table 6 
indicates the scheduled weekday trains, but doesn’t include deadhead equipment 
moves or local freight trains. 
 

Table 5 -- Trains per day at certain Stations 

 

Station 2006 2015 2015 C 2025 

LAUS 81 99 99 121 
Burbank 64 80 80 104 
Moorpark 29 38 39 62 
Oxnard 22 27 33 52 
Santa Barbara 17 20 27 36 
San Luis Obispo 11 16 16 20 

Note: LAUS counts do not include Metrolink trains from lines other than Ventura 
and Antelope Valley. 

Figure 2 – Average Trains per Day – All Trains – San Luis Obispo-Los 
Angeles 
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Figure 3 – Average Trains per Day – Passenger - San Luis Obispo-Los 
Angeles 
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Table 6 -- Weekday scheduled trains 

 

 Metrolink 
Ventura 

Surfliner 
LAX-SBA 

Surfliner 
GTA-SLO 

Camarillo 
-Goleta 

UP thru freight 

2006 20 10 4 0 4 
2015\A 26 12 6 0 6 
2015\C 26 12 6 6 6 
2025 38 14 8 8 8 

 
Between 2006 and 2025, scheduled passenger train volume increases by 100%, 
as does UP through freight volume.  To accommodate this traffic increase 
requires all of the proposed LOSSAN track additions north of Burbank Jct.
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On Time Percentage 
 
Figure 4 shows the On-Time Percentage (OTP) for Passenger rail services.  This 
index is important both from a standpoint of both customer acceptance and cost-
effectiveness.  Especially in a commuter service, late performance will drive 
away customers. 
 
In the 2015\A1 case, projected 2015 traffic is run on the 2006 network.  Given the 
nearly 50% increase in train volume, it isn’t surprising that Passenger on-time 
percentage declines.  But the improvements planned for 2015 mitigate the traffic 
increases.  Similarly for 2025: the full set of improvements allows the network to 
satisfactorily accommodate the increased traffic. 

 

Figure 4 -- Passenger On-Time Percentage 
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Delay Ratios and Network Delays 
 
 
The goal of the exercise is to have Network delay ratios not increase as quickly 
as do train volumes: the increase in traffic is handled with some degree of 
success by the construction of numerous network and terminal improvements.  
The possibility that Delay Ratios may not remain as they were in 2006, however, 
indicates that new network capacity is fully consumed [and then some] by the 
increase in traffic.   
 
If the proposed improvements were sufficient to handle all the projected traffic 
without any decline in service, the Delay Ratio would remain unchanged between 
all cases.  If the Delay Ratio increases between cases, then the associated 
improvements were not sufficient to handle the projected traffic at the same level 
of service. 
 
Shown below in Figure 5 and Figure 6 below are these indices for all Passenger 
trains. Figure 7and Figure 8 are the corresponding indices for UP freight service. 
 
As we observed when considering the On-time Percentage for Passenger 
service, the Delay Ratio index for both 2015 and 2025 returns to at or near that 
observed in the Base case for 2006.  The addition of the Camarillo-Goleta 
service in 2015 [case 2015\C] causes delays to increase, but the projected 
improvements in 2025 allow all Passenger Delay Ratios to return to the Base 
case level.  

 

Figure 5 -- Delay Ratio – Passenger 
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Figure 6 -- Delay Hours per Day – Passenger 
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Referring to Figure 7and Figure 8 below, we see a similar pattern for UP freight 
service:  the increase in trains in 2015 causes the UP freight Delay Ratio to 
increase.  Projected 2015 improvements cause that index to return to the Base 
Case levels.  Addition of Camarillo-Goleta service again adversely affects the 
index.  The 2025 improvements mitigate the corresponding increase in traffic. 
 
Note that while Delay Ratios are made whole by the proposed improvements, the 
Average Delay Hours per day continues to increase.  That is completely due to 
the increase in train volumes.  
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Figure 7 -- Delay Ratio – Union Pacific Freight 
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Figure 8 -- Delay Hours per Day – Union Pacific Freight 

 

0

5

10

15

20

2006 A0a [5] 2015 A1 [7] 2015 A2 [6] 2015 A2 [7] 2015 C1 2025 E2

Case

H
o
u
rs



 - 19 - 

Choke points 
 
Burbank - Chatsworth 
 
Figure 9 below is a schematic of the current network between Burbank and 
Chatsworth.  At Van Nuys, the location of a platform only on the “southward” 
track means that there is a single-track railroad for passenger trains north of CP 
Woodman.  While the two main tracks south of Woodman accommodates well 
the Burbank turns, we observe conflicts on the single track north of Woodman, 
even at today’s traffic volume.  Delays increase in the 2015 case. 
 
The delays listed below in Table 7 – Delays on single-track choke points – All 
trains occur over the 7-day simulation period.  Because of the 5-day nature of the 
Metrolink commute service, the delays are concentrated during the rush hours.  
And typically, at CP Eliker delays for northward trains are incurred by UP freight 
trains, as they are using the northward track. 
 
Similarly, the single track between CP Raymer and CP DeSoto [Chatsworth] 
causes delays to be incurred.  With the present arrangement of platforms and 
crossovers, for Passenger trains stopping at Van Nuys, there is a single track 
railroad north of CP Woodman, with a “siding” between CP Eliker and CP 
Raymer.  In the 2006 simulation, Metrolink on-time percentage was 94 %.  By 
2015, the OTP has declined to 87%, which may not be acceptable for a commute 
operation. 

Figure 9 -- Burbank - Chatsworth 
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Ventura – Santa Barbara 
 
The distance between Ventura and Santa Barbara is 26 miles.  There is one 
siding Seacliff, 8.5 miles north of Ventura.  There is no siding between Seacliff 
and Santa Barbara, a distance of 16.7 miles.  Most sidings on the Coast are 
about 7 miles apart.  Delays increase because of this greater distance.  The 
LOSSAN North Strategic Corridor Plan considers additional sidings in this area.   
 
Case 2015\A2 provides for the construction of a second Main Track between Van 
Nuys and Chatsworth, and sidings at Ortega and Carpinteria.  Performance 
improves accordingly. 
 
Case 2015\C1 adds the proposed three additional Camarillo-Goleta trains.  As 
expected, delays between Ventura and Santa Barbara increase. 
 
Case 2015\E2 adds the 2025 traffic, and a siding at Rincon, and lengthens the 
siding at Camarillo.  Delays still increase, however, because of the additional 
trains.  However, the on-time percentage of the four Camarillo-Goleta trains is a 
respectable 86% 
 
 
Goleta – San Luis Obispo 
 
In 2006, there is CTC only at Elwood [just north of Goleta] and Gaviota.  The 
balance of the line, some 107 miles, has no power switches or controlled signal 
system.  In 2015, we recommend certain siding extensions and “islands” of 
Centralized Traffic Control.  By 2025, the traffic volume warrants an installation of 
full CTC between Elwood and San Luis Obispo.  Note below that the 
improvements planned for 2015 make a significant reduction in delays on this 
line.  Total delays increase in 2025, even with the improvements, due to the large 
increase in traffic.  There aren’t any specific concentrations of delays at a station. 
 

Table 7 – Delays on single-track choke points – All trains 

 
Total delay over 7-day simulation 
 

LINE DELAY [h:mm] 

Case 2006 2015\A1 2015\A2 2015\C1 2025\E2 

Van Nuys – 
Chatsworth 

3:22 6:35 0:23 1:06 7:19 

Ventura – Santa 
Barbara 

7:23 18:25 7:38 11:23 18:40 

Goleta – San Luis 
Obispo 

22:30 37:02 26:57 26:22 44:06 
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Passenger running times 
 
Proposed improvements for the LOSSAN North Corridor include curve re-
alignment projects designed to increase the maximum speed for passenger 
trains.  The simulation model was used to test the value of these improvements.  
All the curve re-alignments south of Goleta were installed in the network in the 
2015\A2 7 case [and subsequent cases].   
 
Shown below in Table 8 -- Passenger Train Running Times are the average 
running times of passenger trains over segments of the lines.  No curve re-
alignments were installed in the San Luis Obispo – Goleta segment. 
 
 

Table 8 -- Passenger Train Running Times 

 

` 2006 A0a 5 2015 A2 6 2015 A2 7 2025 E2 2 

Conditions Base case current 
curves 

fast curves; 
CTC islands 

fast curves; 
full CTC 

 Line Hours Min Hours Min Hours Min Hours Min 

San Luis Obispo - Goleta 2 59 2 47 2 48 2 45 

Goleta - Burbank Jct. 2 35 2 38 2 38 2 37 

Burbank Jct. - Los Angeles 
Union Station 

0 42 0 41 0 43 0 43 

Total 6 16 6 7 6 9 6 5 

 
South of Goleta, it appears that the speed increases allowed by the curve re-
alignments have little impact on passenger train running times.  In 2025, it 
appears that the extension of CTC is the most important means of maintaining 
running times, given the large increase in trains. 



 - 22 - 

CHAPTER III - FINDINGS 
 

Network Performance 

 
As we said at the beginning of Chapter II, there is no single number or index that 
adequately captures railroad performance, and tells, at a glance, whether or not it 
is commercially and operationally acceptable. The Average Delay Hours per day 
tells us how much total delay is being experienced, and that’s a useful measure 
of system congestion. It may also help measure things like environmental 
impacts from emissions. Delay ratios represent normalized delay – it’s essentially 
a measure of how much delay any given train is likely to experience, or, if you 
will, the average delay per train.  
 
2006 Base Case 
 
One of the tools available to the analyst is “Animation”, a mode of using RTC in 
which one can observe trains as they move across the network.  Clock speeds 
can be varied from 1:1 to as high as 1200:1, which allows viewing of a week’s 
movements in a short time. 
 
Animation reveals certain “choke points” on the system that will likely become 
more troublesome in the future.  Many of these have been identified in the 
LOSSAN North Corridor Draft Strategic Plan, so they likely won’t come as a 
surprise.  The modeling effort here will help determine the ability of suggested 
improvements to handle projected traffic growth. 
 
At Van Nuys, the location of a platform only on the “southward” track means that 
there is a single-track railroad for passenger trains north of CP Woodman.  While 
the two main tracks south of Woodman accommodates well the Burbank turns, 
we observe conflicts on the single track north of Woodman, even at today’s traffic 
volume.  A platform on the Northward track at Van Nuys would appear to help. 
 
Similarly, though not as important, would be a platform at Oxnard that would 
allow two trains to work simultaneously at this station. 
 
As passenger traffic increases, we’d expect the need will increase to connect CP 
DeSoto and CP Raymer with a second main track. 
 
One or more intermediate sidings between Santa Barbara and Ventura would 
likely improve performance. 
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2015 cases 
 
For the 2015\A cases, projected train volumes were operated on the 2006 
network, without any track improvements.  As shown above in Table 6 -- 
Weekday scheduled trains, there was an increase in train service in all Train 
Groups between 2006 and 2015. 
 
The schedule of all simulated revenue passenger trains is shown in Appendix 3 – 
Los Angeles – San Luis Obispo Passenger schedules – 2025.  New trains in 
2015 are shaded in yellow.  Additional peak period directional trains were added, 
as were reverse commute trains on the Ventura line.  And late evening trains 
were added on both lines.   The intent was to make these two lines look more like 
the San Bernardino line, which has the most extensive service of any Metrolink 
route. 
 
In general, as seen in the performance graphs in Chapter II, performance 
between San Luis Obispo and Los Angeles deteriorates, as we’d expect, given 
that daily train volume increases from 65 to 79, an increase of 21%.  While most 
of the increase is Metrolink passenger trains, a daily increase from 13 to 16 UP 
freights can tax the capabilities of the line between Goleta and San Luis Obispo.  
Table 7 – Delays on single-track choke points – All trains quantifies the total 
delay on this portion. 
 
The previously mentioned choke points [single platform at Van Nuys, single track 
between CP Raymer and CP De Soto, need for a siding  between Ventura and 
Santa Barbara] are even more evident when the increased number of trains in 
2015 are operated.  Delays between Raymer and De Soto quadruple, and nearly 
double between Ventura and Santa Barbara.  In the 2015\A2 case [proposed 
improvements] all these improvements are added. 
 
The addition of two UP through freight round trips, and one additional Surfliner 
round trip between San Luis Obispo and Los Angeles points out the need for 
improvements north of Santa Barbara.  Meets and passes take too long, and 
delays have increased with the additional trains.   
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Four cases were run with 2015 traffic volumes: 

• 2015 traffic on the existing 2006 plant [the “Demand” case] 

• 2015 traffic on a plant designed to maintain 2006 performance [the 
“Investment” case] 

• 2015 traffic on a 2015 plant, plus improvements to curves south of Goleta, 
to permit faster train speeds 

• 2015 traffic, plus three rush hour round trips between Camarillo and 
Goleta 

 
As might be expected, the traffic increase between 2006 and 2015, when run on 
the existing 2006 plant, resulted in a reduced performance level, as graphically 
displayed in Chapter II. 
 
A series of improvements was installed on the 2006 network, striving to improve 
2015 performance to the level of 2006.   In general, these improvements are 
derived from the LOSSAN Draft Report. 

Table 9 -- Proposed 2015 improvements  

 

Sequence 
of 
addition 

Improvement  Location 

1 Spring switches All sidings Capitan-Grover; 
both ends of siding 

2 Platform on northward track Van Nuys 

3 6.3 miles new 2nd Main Track CP Raymer - CP Desoto 

4 New 9,240-ft. siding Ortega 

5 New 2,000-ft. siding Carpinteria 

6 5000-ft. Siding extension.  
Length now 10,000 ft. 

Seacliff 

7 11,000-ft. Siding extension and 
CTC.  Length now 14,800 ft. 

Waldorf 

8 3600-ft. Siding extension and 
CTC. Length now 7,600 ft. 

Guadalupe 

9 CTC islands Sidings Narlon, Honda, 
Concepcion 

10 3,400-ft. Siding extension and 
CTC.  Length now 8,500 ft. 

Capitan 

11 New south switch and CTC.  
Converts spur to siding. 

Goleta depot 

12 CTC San Luis Obispo 

 
Spring switches are a low-cost improvement that we tested quickly in the 
simulation. In the 2015\A2 case, spring switches were added at the end of all 
sidings, rather than just the longer ones. This would allow shorter passenger and 
local trains to use these sidings without incurring the delays associated with re-
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lining the exit switch from the siding.  Use of this type of switch will reduce delays 
incurred for trains stopping to re-line a switch left open by a preceding train that 
used that siding.   
 
In an attempt to determine whether any of the proposed 2015 improvements 
weren’t necessary, they were installed in the sequence shown, and the 
simulation was run to evaluate them.  But it required the full set of improvements 
listed above to bring freight Delay Ratio back to the 2006 Base case level, as 
shown in Table 4 -- Network Performance. 
 
We also studied the impact of curve re-alignment projects south of Goleta, which 
would allow operations of passenger trains at higher speeds.  Curves with 
passenger speed restrictions of 50-55 mph were realigned to allow 80 mph 
passenger speeds.  Delay ratios, running times, and On-Time Percentages did 
not change.  See Table 8 -- Passenger Train Running Times above. 
 
An additional 2015 case [2015\C] was run, which added the three Camarillo-
Goleta commuter round trips.  These trains operate on a 45-minute headway, 
and their inclusion was sufficient to cause Delay Ratios for both freight and 
passenger service to deteriorate.  Even with a longer siding at Seacliff, and a 
new siding at Ortega [between Ventura and Santa Barbara], the train volume and 
close rush-hour headways caused unacceptable delays to other trains.  While not 
tested in the simulation, we might want to consider constructing the Sandyland 
and Rincon sidings, and Oxnard-Camarillo 2nd Main Track improvements for the 
2015 traffic volume. 
 
 
 
2025 Cases 
 
Three cases were planned with 2025 traffic volumes: 

• 2025 traffic on the proposed 2015 plant [the “Demand” case] 

• 2025 traffic on a plant designed to maintain 2006 performance [the 
“Investment” case], using conventional Metrolink equipment for the 
Camarillo-Goleta commute service. 

• 2025 traffic with Diesel Multiple Unit [DMU] equipment for the Camarillo-
Goleta commute service. 

 
 
There is a significant increase in passenger service on the line, as shown in 
Appendix 3 – Los Angeles – San Luis Obispo Passenger schedules – 2025.  
Trains planned for 2025 are shown in turquoise. 
 
The increases in 2025 traffic so overwhelmed the 2015 network that it was not 
possible to obtain a simulation that finished satisfactorily.  So a set of 
improvements to the 2015 network was installed, as shown below: 
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Table 10 - Proposed 2025 improvements 

 

Project 
number 

Improvement  Location 

V-07 3.4 mi. new 2nd Main Track Moorpark to MP 423 

V-08 and 
V-12 

6.4 mi. new 2nd Main Track Hasson to Simi Valley, and 
Simi Valley to Strathern 

LA-04 Curve realignment to allow 
55-mph passenger speed. 

Burbank Jct. 

LA-05 Run-through tracks Los Angeles Union Station 

SB-04 4,300-ft. siding extension and 
CTC.  Length now 9,900 ft. 

Tangair 

SB-09 New 10,500-ft. siding Sandyland 

SB-10 New 4,750-ft. siding Rincon 

SLO-1 Full CTC San Luis Obispo to Goleta 

[V-14] 6.9 mi. new 2nd Main track Oxnard to Camarillo 

[V-15] New crossover West Camarillo 

[LA-06] Use of Budweiser lead for UP 
trains working.  Will require 
additional construction. 

Gemco [Van Nuys] 
 

 
These improvements are all needed to restore freight and passenger 
performance to the Base Case levels. 
 
The simulation revealed the need for three improvements not originally described 
in the LOSSAN Draft report; these are shown in [braces] above.   
 
The full conversion of the San Luis Obispo – Goleta line to CTC is required to 
satisfactorily accommodate the 2025 traffic.  This process would begin in 2015 
with creation of “islands” of CTC, as identified in Table 9 -- Proposed 2015 
improvements above, and would be completed by 2025.  The daily scheduled 
train volume would be 16 trains [8 passenger; 8 freight, plus a UP “Guadalupe” 
local].  The high percentage of passenger service on the line is an important 
factor – the line would likely operate “OK” with less than the full CTC, but 
passenger train dependability would suffer.  The investment in CTC would also 
likely convey additional line capacity beyond the 16 daily scheduled trains. 
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Camarillo-Goleta commuter service 
 
The two additional sidings at Rincon and Sandyland are needed to accommodate 
the proposed Camarillo-Goleta service, which by 2025 will operate on a 30-
minute headway.   
 
The second Main Track between Oxnard and Camarillo similarly facilitates this 
service, which requires both a northward and a southward move between 
Montalvo or Oxnard, and Camarillo for every train, to position the equipment to 
and from its layover location.  This improvement would also be required for either 
type of equipment, if it is stored overnight at Montalvo or Port Hueneme.   
 
By 2025 there will be ten trains storing at Montalvo, which will require additional 
layover tracks and facilities for service.  If DMU equipment is used, it would lay 
over at Port Hueneme on the Ventura County Railroad [VCR], and six Metrolink 
trains would lay over at Montalvo. 
 
As noted earlier in Table 4 -- Network Performance, there is a decline in 
performance of the network when the Camarillo-Goleta commuter trains are 
added, as seen when comparing the 2015\A2 and 2015\C1 cases.  Passenger 
delay ratios increase from 5% to 7%.  Total delays between Ventura and Santa 
Barbara also increase, as shown in Table 7 – Delays on single-track choke 
points – All trains. 
 
A comparison was made under the 2025 traffic and track improvement scenario, 
to determine if there were any significant operating differences between 
conventional Metrolink and Diesel Multiple Unit [DMU] equipment.  As in previous 
case analyses, network results are shown in Table 4 -- Network Performance, 
above. 
 
The differences between these two types of equipment are insignificant.  There is 
no difference in Delay Ratio indices.  DMU equipment is slightly faster [39.3 vs. 
38.5 mph] and results in a slightly improved on-time percentage [85.1% vs. 
84.3%].  The choice of equipment should rest on other criteria, such as issues of 
equipment maintenance, operating and capital costs,  and layover locations.  
These matters will be discussed in the project summary report. 
 
While not tested in the simulation, we might want to consider constructing the 
Sandyland and Rincon sidings, and Oxnard-Camarillo 2nd Main Track 
improvements for the 2015 traffic volume. 
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Appendix 1 -- Simulation Network 
Schematics 

2006 to 2025 
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2025 
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Appendix 2 – Stringline diagrams 



 - 32 - 

San Luis Obispo-Burbank Jct.  – 2006 – sample 24-hour period 
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San Luis Obispo-Burbank Jct.  – 2025 – sample 24-hour period 
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Appendix 3 – Los Angeles – San Luis Obispo Passenger schedules – 
2025 

In the schedules shown below, trains shown in italics are projected additional schedules beyond those operated in 2006. 
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Train Number 200 100 100/2 200/3 900 202 102 202/2 102/2 204 104 204/2 104/2 206 106 206/2 106/2 208 902 108 768 110 210 110/2 772 212 112 212/2 Train Number

Sign Lancaster Moorpark Montalvo Lancaster Burbank Lancaster Montalvo Lancaster Montalvo Lancaster Montalvo Lancaster Moorpark Lancaster Montalvo Lancaster Montalvo Lancaster BBA Chatsworth Goleta Moorpark Princessa Montalvo Goleta Lancaster Chatsworth Lancaster Sign

Frequency XSS XSS XSS XSS XSS XSS XSS XSS XSS XSS XSS XSS XSS XSS XSS XSS XSS XSS Daily XSS XSS XSS Daily XSS XSS XSS Frequency

STATIONS STATIONS

am am am am am

San Luis Obispo San Luis Obispo

Grover Grover

Guadalupe Guadalupe

Surf am am Surf

Goleta 6.30 8.00 Goleta

Santa Barbara 6.45 8.15 Santa Barbara

Carpenteria 7.01 8.31 Carpenteria

Ventura am am am am 7.22 am 8.52 Ventura

Montalvo 4.45 5.27 5.45 6.05 6.44 7.04 am 8.20 Montalvo

Oxnard 5.00 5.42 6.00 6.20 6.59 7.19 7.37 8.37 9.07 Oxnard

Camarillo am 5.12 5.52 6.10 6.30 am 7.09 7.29 7.47 am 8.47 9.17 Camarillo

Moorpark 5.07 5.23 6.03 6.21 6.41 7.00 7.20 7.40 8.06 8.26 9.06 9.36 Moorpark

Simi Valley 5.19 5.35 6.15 6.33 6.53 7.12 7.32 7.52 8.20 8.39 9.20 9.50 Simi Valley

Chatsworth 5.30 5.46 6.26 6.44 7.04 7.23 7.43 8.03 8.25 8.35 8.51 9.35 10.05 10.45 Chatsworth

Northridge 5.36 5.52 6.32 6.50 7.10 7.29 7.49 8.09 8.31 8.41 8.58 9.42 10.12 10.51 Northridge

Van Nuys am 5.44 6.00 am am 6.40 am 6.58 am 7.18 am 7.37 am 7.57 am 8.17 am 8.39 8.50 9.05 am 9.50 10.20 am 10.59 am Van Nuys

Sun Valley 5.25 6.05 6.35 6.50 7.17 7.35 7.48 8.00 8.20 am 9.20 10.21 11.21 Sun Valley

Burbank Airport 5.51 6.07 am 6.47 7.05 7.25 7.44 8.04 8.24 8.35 8.46 8.59 9.13 9.59 10.29 11.06 Burbank Airport

Downtown Burbank 5.31 5.55 6.11 6.11 6.16 6.41 6.51 6.56 7.10 7.23 7.30 7.41 7.49 7.54 8.08 8.07 8.28 8.26 8.39 8.50 9.03 9.17 9.26 10.04 10.34 10.27 11.10 11.27 Downtown Burbank

Glendale 5.37 6.01 6.17 6.17 6.22 6.47 6.57 7.02 7.16 7.29 7.36 7.47 7.55 8.00 8.14 8.15 8.34 8.32 8.45 8.56 9.10 9.23 9.32 10.06 10.36 10.33 11.16 11.33 Glendale

Los Angeles (LAUPT) 5.53 6.15 6.30 6.33 6.35 7.03 7.12 7.18 7.30 7.45 7.50 8.03 8.09 8.16 8.28 8.30 8.46 8.48 9.00 9.10 9.25 9.37 9.50 10.10 10.48 10.49 11.30 11.49 Los Angeles (LAUPT)

am am am am am am am am am am am am am am am am am am am am am am am am am am am am

Equipment 201 101 cmf w/ 200/2 103 203 cmf cmf cmf 905 cmf cmf 105 cmf cmf 205 107 306 SDG cmf cmf cmf SDG cmf Equipment

Train Number 774 114 214 778 214/2 216 782 116 904 218 906 784 116/2 908 218/2 220 118 220/2 792 02 04 06 08 222 122 222/2 11 798 226 124 Train Number

Sign SLO Moorpark Lancaster Goletra Lancaster Lancaster Goleta Moorpark BBA Princessa BBA SLO Montalvo BBA Lancaster S. Clarita Moorpark Lancaster SLO Camarillo Camarillo Camarillo Camarillo Lancaster Moorpark Lancaster Seattle SLO Lancaster Montalvo Sign

Frequency Daily XSS XSS XSS XSS XSS Daily XSS XSS XSS XSS Daily XSS XSS XSS XSS XSS XSS Daily XSS XSS XSS XSS XSS XSS XSS Daily Daily XSS Frequency

STATIONS STATIONS

am am pm pm pm

San Luis Obispo 6.45 11.25 2.10 3.20 4.25 San Luis Obispo

Grover 7.05 11.45 2.30 4.45 Grover

Guadalupe 7.21 12.01 2.45 5.01 Guadalupe

Surf 7.55 am pm 12.42 3.25 pm pm pm pm 5.42 Surf

Goleta 9.03 10.40 12.15 1.50 4.15 4.35 5.05 5.35 6.05 6.50 Goleta

Santa Barbara 9.21 10.54 12.29 2.05 4.29 4.48 5.18 5.48 6.18 6.17 7.05 Santa Barbara

Carpenteria 9.37 11.10 12.45 2.21 4.45 5.04 5.34 6.04 6.34 7.21 Carpenteria

Ventura 9.58 11.35 1.10 2.42 pm 5.06 5.26 5.56 6.26 6.56 pm 7.42 pm Ventura

Montalvo 3.30 pm 6.50 8.45 Montalvo

Oxnard 10.12 11.52 1.27 2.57 3.45 5.20 5.40 6.10 6.40 7.10 7.05 7.06 7.56 9.00 Oxnard

Camarillo 10.23 am 12.03 1.38 pm 3.08 3.55 pm 5.29 5.49 6.19 6.49 7.19 7.15 8.07 9.29 Camarillo

Moorpark 11.05 12.16 1.51 2.30 3.21 4.08 4.57 6.15 pm pm pm pm 7.30 9.46 Moorpark

Simi Valley 10.51 11.17 12.31 2.06 2.42 3.36 4.20 5.09 6.29 7.42 7.38 8.35 10.00 Simi Valley

Chatsworth 11.03 11.28 12.44 2.19 2.53 3.49 4.31 5.24 6.44 7.53 8.47 10.15 Chatsworth

Northridge 11.34 1.21 2.59 4.37 5.03 7.59 10.21 Northridge

Van Nuys 11.18 11.42 pm 1.10 pm pm 2.45 3.07 pm 4.15 4.45 pm pm 5.48 pm 6.57 pm 8.07 pm 8.05 9.04 pm 10.30 Van Nuys

Sun Valley 12.53 1.53 3.05 3.14 pm 3.50 pm pm 4.55 5.42 6.30 7.30 8.26 9.36 Sun Valley

Burbank Airport 11.27 11.49 1.20 2.55 3.37 4.15 4.25 4.52 5.05 5.55 7.06 8.14 9.13 10.40 Burbank Airport

Downtown Burbank 11.53 12.58 1.58 3.11 3.18 3.41 3.55 4.19 4.56 5.10 5.01 5.48 5.59 6.39 7.39 8.18 8.32 9.42 10.45 Downtown Burbank

Glendale 11.39 11.58 1.04 1.32 2.04 3.17 3.07 3.24 3.47 4.01 4.25 4.37 5.01 5.15 5.07 5.54 6.05 6.45 7.18 7.45 8.24 8.38 9.25 9.48 10.55 Glendale

Los Angeles (LAUPT) 12.10 12.20 1.20 1.50 2.20 3.33 3.25 3.40 4.00 4.19 4.40 4.55 5.20 5.30 5.23 6.10 6.20 7.00 7.40 8.00 8.40 8.50 9.00 9.45 10.00 11.10 Los Angeles (LAUPT)

pm pm pm pm pm pm pm pm pm pm pm pm pm pm pm pm pm pm pm pm pm pm pm pm pm pm

Equipment SDG cmf 50 SDG 105 217 SDG 113 316 215 115 SDG cmf 324 [o/b trn] 219 119 cmf SDG 223 123 223 yd yd cmf cmf Equipment
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Train Number 901 01 099 03 761 05 201 07 101 103 799 203 905 103/2 203/2 907 105 763 205 107 14 205/2 107/2 107/3 207 769 207/2 109 209 109/2 209/2 Train Number

sign Burbank Goleta Moorpark Goleta Goleta Goleta Lancaster Goleta Moorpark Chatsworth SLO Princessa BBA Montalvo Lancaster BBA Moorpark Goleta Lancaster Chatsworth Seattle Lancaster Montalvo Montalvo Lancaster Goleta Lancaster Moorpark Princessa Montalvo Princessa sign

Frequency XSS XSS XSS XSS Daily XSS XSS XSS XSS XSS Daily XSS XSS XSS XSS XSS XSS Daily XSS XSS Daily XSS XSS XSS XSS Daily XSS XSS XSS XSS XSS Frequency

STATIONS STATIONS

Equipment cmf cmf cmf 200         100         900         yd 202         104            405        206        SDG 206         902          yd i/b cmf SDG i/b cmf 109         i/b Equipment

am am am am am am am am am am am am am am am am am am am am pm pm pm pm pm pm

Los Angeles (LAUPT) 5.48        6.15         5.45        6.35        6.50        7.15        7.30        7.37        8.00           8.15        8.20        8.25        8.50        9.05           9.20         9.50         10.15       10.30      10.35        11.35      11.40      12.30       12.45        1.10        1.50        2.00            2.45       Los Angeles (LAUPT)

Glendale 5.58        6.25         5.55        6.45        7.00        7.25        7.41        7.47        8.10           8.25        8.30        8.35        9.01        9.16           9.30         10.00       10.40      10.45        11.45      11.50      12.42       12.55        1.20        2.00        2.10            2.55       Glendale

Downtown Burbank 6.05        6.31         6.01        6.51        7.06        7.31        7.47        7.53        8.15           8.31        8.36        8.41        9.07        9.36         10.06       10.46      10.51        11.51      11.56      1.00          1.26        2.06        2.16            3.01       Downtown Burbank

Burbank Airport am 6.35         6.05        7.10        7.35        7.52        8.25           8.35        8.50        9.12        9.28           10.11       10.55        11.55      12.54       1.30        2.20            Burbank Airport

Sun Valley 6.57        7.59        7.59        am 8.42        am 9.42         10.52      12.02      1.07          2.12        3.07       Sun Valley

Van Nuys 6.47         6.17        am 7.22        7.42        8.01        am 8.42        am 9.21        9.37           am 10.19       10.47       am 11.02        12.02      pm 1.03        pm 1.37        pm 2.27            pm Van Nuys

Northridge 6.55         6.25        7.30        8.00        8.09        9.00        9.28        10.26       11.20        12.20      1.44        2.45            Northridge

Chatsworth 7.01         6.31        7.51        8.08        8.16        9.05        9.35        9.50           10.36       11.28        12.28      1.16        1.50        2.53            Chatsworth

Simi Valley 7.16         6.46        8.05        am 8.45        s 9.47        10.02         am 11.23       s s 1.28        2.01        s Simi Valley

Moorpark am 7.30         am 6.59        am am am 8.57        s 10.02      s s 1.42        2.20        s Moorpark

Camarillo 6.05         am 6.35           7.05        7.35          8.05        9.08        s am 10.26         s s 1.54        pm s Camarillo

Oxnard 6.16         6.46           7.16        7.46          8.16        9.20        s 10.40         11.55       s s 2.06        s Oxnard

Montalvo am am am pm pm Montalvo

Ventura 6.30         7.00           7.30        8.00          8.30        9.34        10.54         2.19        Ventura

Carpenteria 6.52         7.22           7.52        8.22          8.52        9.54        11.14         2.45        Carpenteria

Santa Barbara 7.08         7.33           8.03        8.38          9.03        10.11      11.13         12.48       3.04        Santa Barbara

Goleta 7.19         7.43           8.13        8.49          9.13        10.22      11.45         3.20        Goleta

Surf am am am am am 11.27      am 4.27        Surf

Guadalupe 12.02      5.02        Guadalupe

Grover 12.15      5.15        Grover

San Luis Obispo 12.45      3.30        5.45        San Luis Obispo

Train Number 775 909 111 211 213 779 911 213/2 113/2 215 115 215/2 115/2 215/3 217 117 783 217/2 219 119 785 219/2 221 119/2 223 123 225 125 Train Number

sign SLO BBA Moorpark Lancaster S. Clarita Goleta BBA Lancaster Montalvo Lancaster Montalvo Lancaster Moorpark Lancaster Lancaster Moorpark Goleta Lancaster Lancaster Montalvo Goleta Lancaster Lancaster Montalvo Lancaster Montalvo Lancaster Montalvo sign

Frequency Daily XSS XSS XSS XSS Daily XSS XSS XSS XSS XSS XSS XSS XSS XSS XSS XSS XSS XSS XSS Daily XSS XSS XSS XSS XSS XSS XSS Frequency

[ML 113]

STATIONS STATIONS

Equipment SDG cmf cmf cmf cmf SDG 214         906         cmf cmf cmf 216         910        SDG cmf 118         118         SDG cmf 222        122         Equipment

pm pm pm pm pm pm pm pm pm pm pm pm pm pm pm pm pm pm pm pm pm pm pm pm pm pm pm pm

Los Angeles (LAUPT) 2.55 3.05 3.35 3.45 4.10 4.26 4.33 4.40 4.45 5.00 5.10 5.20 5.25 5.30 5.40 5.47 5.58 6.00 6.30 6.40 7.00 7.05 7.35 8.00 9.00 9.10 10.00 10.10 Los Angeles (LAUPT)

Glendale 3.07 3.15 3.45 3.55 4.20 4.36 4.43 4.50 s 5.10 5.20 5.30 5.35 5.40 5.50 5.57 6.08 6.10 6.40 6.50 7.12 7.17 7.45 8.10 9.10 9.20 10.10 10.20 Glendale

Downtown Burbank 3.21 3.51 4.01 4.26 4.42 4.49 4.56 s 5.16 5.26 5.36 5.41 5.46 5.56 6.03 6.14 6.16 6.46 6.56 7.16 7.23 7.51 8.16 9.16 9.26 10.16 10.26 Downtown Burbank

Burbank Airport 3.19 3.27 3.55 4.46 4.57 s 5.30 5.45 6.08 6.18 7.00 7.24 8.20 9.30 10.30 Burbank Airport

Sun Valley pm 4.07 4.32 pm 5.02 5.22 5.42 5.52 6.02 6.22 6.52 7.30 7.57 9.22 10.22 Sun Valley

Van Nuys 3.28 4.02 pm pm 4.53 pm s pm 5.37 pm 5.52 pm pm 6.17 6.25 pm pm 7.07 7.33 pm pm 8.27 pm 9.37 pm 10.37 Van Nuys

Northridge 4.09 5.01 s 5.45 6.00 6.24 6.33 7.15 8.35 9.45 10.45 Northridge

Chatsworth 3.41 4.18 5.07 s 5.51 6.06 6.30 6.39 7.21 7.46 8.41 9.51 10.51 Chatsworth

Simi Valley 3.59 4.28 5.18 s 6.02 6.17 6.41 6.50 7.32 7.58 8.52 10.02 11.02 Simi Valley

Moorpark 4.45 5.30 s 6.14 6.29 6.57 7.02 7.44 9.04 10.14 11.14 Moorpark

Camarillo 4.21 pm 5.43 s 6.27 s pm 7.15 7.55 8.27 9.15 10.30 11.30 Camarillo

Oxnard 4.35 5.55 s 6.39 s 7.27 8.14 8.38 9.34 10.50 11.50 Oxnard

Montalvo pm 6.55 s 8.35 pm 9.55 11.05 12.05 Montalvo

Ventura 4.49 pm pm 6.10 pm pm pm s pm pm pm am Ventura

Carpenteria 5.10 6.30 s Carpenteria

Santa Barbara 5.33 6.55 s Santa Barbara

Goleta 5.47 7.10 s Goleta

Surf 7.02 pm pm Surf

Guadalupe 7.39 Guadalupe

Grover 7.55 Grover

San Luis Obispo 8.30 San Luis Obispo

pm
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Appendix 4 – RTC Measurements 
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RTC Statistical Output 
 
 
RTC output provides a variety of operating statistics that are useful for evaluating 
the overall impact of changes to an operating plan and/or changes to the track 
infrastructure.   
 
Each metric is available at the several levels of aggregation: 
System level 
Train group (Passenger, Expedited, Manifest freight) 
Train type (Manifest, Intermodal, Local, Coal, etc.)  
Individual train level 
 
With the exception of true delay, all metrics are also available by corridor and 
subdivision. 
 
 
RTC Measurements 
 
Ideal minimum run time.  This is the minimum amount of time that it would take 
for a train to go from origin to destination assuming that all switches and signals 
are lined favorably. 
 
Simulated run time.  This is the time it takes for a train to get from origin to 
destination with other traffic present.  It accounts for conflict resolution, switch 
delay, acceleration and deceleration. 
 
Minimum dwell time.  Minimum dwell is the minimum amount of time that a train 
stops at a point for planned work: switching an industry, or entraining or 
detraining passengers at a depot.  It is user specified for each train at en route 
locations. 
    
Time waiting on schedule.  This is the time spent waiting for a scheduled 
departure time.  It is distinguished from minimum dwell as well as meet-pass 
delay.  For example, suppose that a train arrives at an intermediate location at 
1:50, but the minimum dwell time is 5 minutes and the protected departure time 
is 2:00.  The train would be available for departure at 1:55, but it must wait on 
schedule an additional 5 minutes.  Generally applicable only to passenger trains, 
as they don’t want to leave a depot early. 
 
Switch delay.  This is the time associated with lining a switch that requires 
manual intervention, pulling a train forward to clear the switch, and then holding 
while a crewman walks back to the locomotive. 
 
Stop delay.  This is the amount of time a train spends at speed 0 waiting for 
conflicts to be resolved.  It does not include acceleration and deceleration time. 
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True delay.  This is the difference in time between the simulated run time and 
the ideal run time.  It encompasses stop delay as well as time spent accelerating 
and decelerating. 
 
Origin hold time.  This is the time that a train is held at its origin location for 
traffic to clear so that a slot becomes available.  It is distinguished from en route 
hold delay because a train experiencing origin hold may or may not be crewed, 
and therefore the statistics might be counted differently. 
 
Entry delay time.  This is the time that a train is held out of the network at its 
origin location for traffic to clear so that an initial slot becomes available.  It is 
distinguished from origin-hold delay because a train experiencing entry hold 
cannot find an available initial track.   
 
This category of delay also reflects situations where traffic levels are so high that 
RTC cannot accept a train into the network at the requested departure time.  This 
is analogous to a dispatcher not accepting a train onto his territory due to 
congestion.  In this case, the congestion need not be at the train’s origin. 
 
Average speed without dwell.  This speed gives an indication of average speed 
when a train is actually en route and hopefully moving. 
 
Average speed with dwell.  This speed give an indication of how fast the actual 
trains are moving through a network.  It includes management specified dwell 
time to perform work. 
 
Meet-pass delay percentage.  Loosely speaking, this is the percentage of time 
that a train experiences delay while it is en route.  It excludes management 
mandated stop time for dwells and waiting on departure times.   Stated another 
way, it is the percent of time that a train is delayed en route for meets and 
passes.  The formula is:          
 
MP delay % = 100 * True delay / (Total elapsed - Total dwell - Wait on schedule 
– En route delay)     
   
Delay minutes per 100 Train-Miles.  This is an older measurement dating back 
to the days of 100-mile crew districts.  It is the minutes of delay incurred in a 
‘basic day’ for a crew (nominally eight hours).  It is meaningful on simple linear 
networks that do not have a lot of terminal details.  It is meaningless in complex 
terminal areas such as Chicago. 
 
Fuel consumption.  This includes fuel burned while idling at meet-pass hold 
locations.  Since RTC has a built in Train Performance Calculator, it also 
accounts for acceleration and deceleration after holds. 
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Appendix 5 – Railroad Definitions 
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Absolute Block 
A length of track that no train is permitted to enter while the track is occupied by 
another train. 
 
Absolute Signal 
A block or interlocking signal without a number plate, or designated by an A 
marker. 
 
Articulated 
Permanently connected multiple unit cars that share a common truck. 
 
Automatic Block Signal System (ABS)  
A series of consecutive blocks governed by block signals, cab signals, or both. 
The signals are activated by a train or by certain conditions that affect the block 
use. 
 
Automatic Cab Signal System (ACS)  
A system that allows cab signals and the cab warning whistle to operate 
automatically. 
 
Automatic Train Control (ATC) 
A system to enforce compliance with cab and wayside signal indications. If the 
train exceeds a predetermined speed for a given signal indication and speed is 
not reduced at a sufficient rate, brakes are automatically applied. 
 
Automatic Train Stop System (ATS) 
A system activated by wayside inductors positioned to apply the brakes 
automatically until the train stops. 
 
Block 
A length of track: 
Between consecutive block signals  
Between a block signal and the end of block system limits 
or In ATC limits, the use of which is governed by cab signals and/or block 
signals.  
 
Block Signal 
A fixed signal at the entrance of a block that governs trains entering and using 
that block. 
 
Block System 
A block or series of consecutive blocks within ABS, ACS, CTC, or interlocking 
limits. 
 
Cars 
Railroad cars. 
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Centralized Traffic Control (CTC) 
A block system that uses block signal indications to authorize train movements. 
 
Conductor 
Employee in charge of train or yard movement. 
 
Control Operator 
Employee assigned to operate a CTC or interlocking control machine or 
authorized to grant track permits. 
 
Control Point 
The location of absolute signals controlled by a control operator. 
 
Controlled Siding 
A siding within CTC or interlocking limits where a signal indication authorizes the 
siding's use. 
 
Controlled Signal 
An absolute signal controlled by a control operator. 
 
Crew Member 
Conductors, assistant conductors, brakemen, engineers, remote control 
operators, yard engine foremen, switchmen, and yard helpers. 
 
Crossings at Grade 
Crossings that intersect at the same level. 
 
Crossover 
A combination of two switches that connect two adjacent tracks. 
 
CTC 
See Centralized Traffic Control. 
 
Current of Traffic 
The movement of trains in one direction on a main track, as specified by the 
rules. 
 
Double Track 
Two main tracks where the current of traffic on one track is in a specified 
direction and in the opposite direction on the other. 
 
Dual Control Switch 
A power-operated switch, moveable point frog, or derail that can also be 
operated by hand. 
 
Electric Switch Lock 
An electrically controlled lock that restricts the use of a hand-operated switch or 
derail. 
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Engine 
A unit propelled by any form of energy or more than one of these units operated 
from a single control. Engines are used in train or yard service. Rules that apply 
to engines also apply to cab control cars. 
 
Engineer 
Also includes student engineers, firemen, hostlers, and remote control operators. 
 
Equipment 
Railroad equipment. 
 
Fixed Signal 
A signal that is fixed to a location permanently and that indicates a condition 
affecting train movement. 
 
Flagman 
Any employee providing flag protection as outlined in Rule 6.19 (Flag Protection) 
and for other purposes as outlined in the rules. 
 
Foreman 
Employee in charge of work. 
 
Interlocking 
Signal appliances that are interconnected so that each of their movements 
follows the other in a proper sequence. Interlockings may be operated manually 
or automatically. 
 
Interlocking Limits 
The tracks between outer opposing absolute signals of an interlocking. 
 
Interlocking Signals 
The fixed signals of an interlocking that govern trains using interlocking limits. 
 
Hours of Service 

Federal law prohibits any crew member from performing service if they 
have been on duty in excess of 12 hours.  Prior to the expiration of that 
limit, either a new crew must be provided, or the train taken clear of the 
main track and properly secured. 

 

Main Track 
A track extending through yards and between stations that must not be occupied 
without authority or protection. 
 
Men 
Railroad employees 
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Men or Equipment 
A term referring to Engineering Department employees and their related 
equipment. 
 
Multiple Main Tracks 
Two or more main tracks that are used according to the timetable. 
 
Proceed Indication 
Any block signal indication that allows a train to proceed without stopping. 
 
Remote Control Operator (RCO) 
An employee who may operate an engine with or without cars by means of a 
remote control transmitter. 
 
Remote Control Transmitter 
A device that gives the remote control operator control of a remote control 
engine. 
 
Remote Control Zone (RCZ) 
A portion of track(s) within definite limits designated in the timetable special 
instructions. 
 
Reverse Movement 
A movement opposite the authorized direction. 
 
Siding 
A track connected to the main track and used for meeting or passing trains. 
Locations of sidings are shown in the timetable. 
 
Signal Aspect 
The appearance of a fixed or cab signal. 
 
Signal Indication 
The action required by the signal aspect. 
 
Single Track 
A main track where trains are operated in both directions. 
 
Special Instructions 
Instructions contained in the timetable or other publication. 
 
Spring Switch 
A switch with a spring mechanism that returns the switch points to the original 
position after they are trailed through. 
 
Station 
A place designated by name in the timetable station column. 
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Switch Point Indicator 
A light type indicator used during movement over certain switches to show that 
switch points fit properly. 
 
Timetable 
A publication with instructions on train, engine, or equipment movement. It also 
contains other essential information. 
 
Track Bulletin 
A notice of conditions affecting train movement. It may also authorize movement 
against the current of traffic where Rule 9.14 (Movement with the Current of 
Traffic) is in effect. 
 
Track Occupancy Indicator 
An indicator that tells whether a length of track is occupied or not. 
 
Trackside Warning Detector 
A device that indicates conditions such as overheated journals, dragging 
equipment, excess dimensions, shifted loads, high water, or slides. 
 
Track Warrant Control (TWC) 
A method to authorize train movements or protect men or machines on a main 
track within specified limits in a territory designated by the timetable. 
 
Train 
One or more engines coupled, with or without cars, displaying a marker, and 
authorized to operate on a main track. A term that when used in connection with 
speed restrictions, flag protection, and the observance of all signals and signal 
rules also applies to engines. 
 
Variable Switch 
A switch identified by a V or a bowl painted yellow. When trailed through, the 
switch points remain lined in the position they were forced. 
 
Yard 
A system of tracks, other than main tracks and sidings, used for making up 
trains, storing cars, and other purposes. 
 
Yard Limits 
A portion of main track designated by yard limit signs and timetable special 
instructions or a track bulletin. 

 


