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1.0 FOREWORD

1.1 PURPOSE

This Southern California Regional Rail Authority (SCRRA) Design Criteria Manual (DCM) serves
to define the criteria that govern the design of projects for SCRRA. The Design Consultant shall
use this DCM together with SCRRA’s referenced standards, codes, specifications, guidelines,
and manuals. Strict compliance with this DCM is required to facilitate completion of design work
in a timely manner.

This is a controlled manual and as such will be updated on a periodic and as-needed basis. Any
deviation from the minimum standards presented herein must be approved in advance by SCRRA
(see Section 3.2.2).

Review and acceptance of submittals by SCRRA shall not relieve the Design Consultant of
responsibility to provide a design that meets the professional standard of care.

The design criteria contained in this DCM are the property of SCRRA and intended for SCRRA
approved uses only. SCRRA shall not be responsible for any use of these criteria for non-SCRRA
work. The selection and use of this design criteria is the sole responsibility of the user and should
not be used without consulting a registered professional engineer. Anyone making use of the
information in this DCM for non-SCRRA work shall assume all liability arising from such use.

1.2 CHANGES/UPDATES

The date shown in the lower right-hand corner of each page is the effective date of this DCM. The
DCM with the most recent effective date shall supersede all previous versions. Users of the DCM
shall be solely responsible for checking the web site www.metrolinktrains.com and using the latest
version. Any suggested changes or updates to this DCM should be forwarded to the SCRRA
Engineering and Construction Department for consideration.

Those individuals who regularly use this DCM can provide valuable assistance in identifying
needed updates and improvements. Forward any suggested changes or suggestions to this DCM
to the SCRRA Engineering and Construction Department for consideration. Suggested changes
or suggestions should be submitted in writing. Each suggested change will be reviewed and
responded to by a committee of SCRRA managers. If SCRRA agrees with the suggested change,
the DCM will be updated to reflect the change in the next revision.

The current effective date of this DCM shall be June 2022.

1.3 TERMS AND DEFINITIONS

Technical terms used in this DCM are defined in Appendix A.

1.4 ABBREVIATIONS AND ACRONYMS

Abbreviations and acronyms used in this DCM are defined in Appendix B.
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2.0 SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

21 INTRODUCTION

In August 1991, SCRRA was formed as a regional Joint Powers Authority (JPA). Its purpose is to
plan, design, construct, operate, and maintain regional commuter rail lines serving the counties
of Los Angeles, Orange, Riverside, San Bernardino, and Ventura. Today, SCRRA operates one
of the fastest growing commuter rail systems in the country. SCRRA’s rail system operates in
what can be typically categorized as an urban and suburban environment. SCRRA is one of the
nation’s largest commuter rail systems based on route miles and annual ridership.

SCRRA'’s mission statement declares that SCRRA will provide a safe, efficient, dependable and
on-time transportation service that offers outstanding customer experience and enhances quality
of life. SCRRA provides reliable transportation and mobility for the region, leading toward more
livable communities.

SCRRA is committed to and characterized by the following values:
e Safety: Safety is foundational.

o People: Everything we do demonstrates an appreciation for quality of life, and every act
values the lives of our employees, contractor co-workers, customers, and communities.

¢ Quality: We operate on best practices and principles with a continued focus on providing
high-quality service to our customers every day on every ride.

o Efficiency: As responsible stewards of public funds, we embrace innovative solutions and
continuous improvement for the lowest cost and most efficient operations.

o Growth: We continuously seek creative, progressive, and collaborative solutions to
promote investment, develop partnerships, and increase capacity to improve the mobility
of Southern Californians.

211 The SCRRA System

The SCRRA system began operation in October 1992 with three lines: San Bernardino, Antelope
Valley, and Ventura. The Riverside Line started in June 1993, and the Orange County Line, which
extends 19 miles into northern San Diego County, started in March 1994. The sixth line, Inland
Empire-Orange County, started in October 1995. SCRRA initiated service on the 91 Line
(Riverside-Fullerton-Downtown Los Angeles) in May 2002. This line was extended by 24 miles to
the City of Perris in 2016, becoming the 91/Perris Valley Line. Most recently, the San Bernardino
Line was extended from San Bernardino Depot Station to San Bernardino-Downtown Station in
2018.
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Today, SCRRA operates service on the following seven lines:
o Ventura County Line
¢ Antelope Valley Line
e San Bernardino Line
¢ Riverside Line
e Orange County Line
¢ Inland Empire-Orange County Line

e 91/Perris Valley Line

With the exception of the Inland Empire-Orange County Line, all services extend from the terminal
station to Los Angeles Union Station. Figure 2-1 shows the SCRRA system, including stations

and connecting rail transit lines.
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21.2 Services

As of the issue date of this DCM, trains run Monday through Friday, with Saturday and Sunday
service on the San Bernardino, Antelope Valley, Orange County, 91/Perris Valley, and Inland
Empire-Orange County lines. The Ventura County and the Riverside Line trains run Monday
through Friday. Additional special event trains may be operated on some weekends. SCRRA may
run Sunday services on some holidays.

Hours of operation vary by line. Scheduled passenger services are shown on the most recently
issued passenger schedule, which may be obtained from SCRRA’s website at
www.metrolinktrains.com.

213 SCRRA Facilities and Infrastructure

SCRRA operates on conventional railroad track and right-of-way (ROW), which are owned either
by one of the county transportation agencies or by a private freight railroad company that has
conveyed operating rights to SCRRA.

The design, and maintenance of the SCRRA system are governed by Federal Railroad
Administration (FRA) regulations and California Public Utilities Commission (CPUC) General
Orders (GOs).

SCRRA owns a fleet of locomotives and coaches that are maintained at the maintenance facilities
listed below. Vehicle inspection and light repair are also performed at various layover sites
throughout the system.
Maintenance Facilities:

Central Maintenance Facility (CMF)
1555 N San Fernando Road
Los Angeles, CA 90065

Eastern Maintenance Facility (EMF)
1945 Bordwell Street
Colton, CA 92324

Keller Yard
720 Keller Street
Los Angeles, CA 90012

Additional Layover locations:
e Lancaster Layover
e Moorpark Layover
o Ventura-East Layover
¢ Riverside Layover
e South Perris Layover

e Stuart Mesa Yard (NCTD)
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Train operations are dispatched from the Dispatch and Operations Center (DOC) located at 2704
North Garey Avenue, Pomona, CA 91767. The DOC is manned 24 hours per day, 365 days per
year. Secondary dispatch center is the Metrolink Operations Center (MOC) located at 2558
Supply Street, Building A, Pomona, CA 91767.

214 Operations

In addition to supporting SCRRA’s commuter rail service, SCRRA tracks are shared by two major
freight rail carriers, BNSF and UP, as well as the intercity passenger carrier Amtrak. In turn,
SCRRA operates on tracks owned by its member agencies, BNSF, UP, and North County Transit
District (NCTD).
2.2 ORGANIZATION
SCRRA consists of five county transportation agencies:

e Los Angeles County Metropolitan Transportation Authority (METRO)

¢ Orange County Transportation Authority (OCTA)

¢ Riverside County Transportation Commission (RCTC)

¢ San Bernardino County Transportation Authority (SBCTA)
¢ Ventura County Transportation Commission (VCTC)
SCRRA is governed by a board of directors, consisting of eleven members representing the five

counties that comprise the agency. An executive staff manages the operation of the SCRRA
system. Refer to www.metrolinktrains.com for more detail about the organization.

23 FUNDING

SCRRA receives operating and capital funding from many sources. SCRRA fare box returns fund
the largest portion of the system’s operating revenue. Constituent counties provide additional
funds through operating subsidies, which are calculated relative to the service miles in each
county. Other sources of operating funds include utility easement fees, advertising revenue, and
railroad user charges.

Capital funding is received from several sources and can vary from year to year, and from project
to project. The primary source of capital funds is SCRRA’s constituent counties. Other capital
funding comes from federal sources and the State of California. SCRRA also obtains funds from
third parties whose contracts require certain work to be performed by SCRRA forces. This is
referred to as recollectable work.

2.4 ASSETS

The real estate holdings maintained and operated by SCRRA are owned by the individual
counties that comprise the SCRRA JPA. The fixed improvements and equipment are owned
collectively by the counties that are partners in the SCRRA JPA. Asset ownership is presented in
Table 2-1.
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TABLE 2-1. REAL PROPERTY OWNERSHIP

Real Property

Owner

Ventura County Line

In Los Angeles County:

METRO and UP

In Ventura County: VCTC and UP
Antelope Valley Line METRO
River Corridor (Taylor to Soto) METRO
San Bernardino Line In Los Angeles County: METRO
In San Bernardino County: SBCTA
Riverside Line Riverside Terminal: RCTC
Remainder of Riverside Line: uprP
Orange County Line Los Angeles to Fullerton: BNSF
Fullerton to San Clemente: OCTA
In San Diego County: METRO
NCTD
IEOC Line Riverside to Atwood: BNSF
Atwood to Orange: OCTA
RCTC
SBCTA
91/Perris Valley Line Perris to Riverside RCTC
Riverside to Los Angeles BNSF
Central Maintenance Facility SCRRA
Eastern Maintenance Facility SCRRA
Pomona Campus SCRRA

Passenger Stations

Varies; however, station sites are typically owned by the local

municipality.

Keller Yard SCRRA
Layover Yards

Lancaster METRO
Riverside RCTC

Perris Valley RCTC

Moorpark VCTC

Ventura VCTC

Marine Way Maintenance Yard OCTA
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3.0 DESIGN STANDARDS

3.1 SCOPE

The basic requirement for railroad design is to provide a track structure that is consistent with
safe, regulatory-compliant, economical, and efficient train operation. SCRRA, as a commuter
operation, places a high priority on passenger safety and on minimum travel times.

The criteria presented herein follow accepted engineering practices used on operating
Class 1 railroads, including Amtrak, BNSF, and UP.

Project scope shall always allow for a review of the SCRRA system needs for rehabilitation. The
vicinity of projects shall be checked to determine if there are upcoming or concurrent rehabilitation
projects. This check shall be noted in the project’s design submittal report.

3.2 STANDARDS AND CODES

The Design Consultant shall adhere to the standards and codes listed in Appendix A. This list is
by no means comprehensive and other standards may apply.

The design shall meet all applicable parts of the State of California general laws, California Public
Utilities Commission (CPUC) requirements, Federal Railroad Administration (FRA) safety
requirements, Federal Transportation Administration (FTA) requirements, American with
Disabilities Act (ADA) requirements, and any specific project requirements. Where any conflict in
criteria exists, the stricter criteria shall govern.

Unless specifically noted otherwise in these criteria, the latest edition of the standard, code, or
guideline that is applicable at the time the design is initiated shall be used. If a new edition of or
amendment to a standard, code, or guideline is issued before the design is issued for bid, the
design shall conform to the new requirements to the extent approved or required by the agency
enforcing the standard, code, or guideline changed.

3.21 SCRRA Standards

SCRRA has developed standard plans, specifications, and manuals all of which shall be applied
to projects on SCRRA'’s system. Standard plans and specifications shall be used wherever
possible to reduce engineering and construction costs and to maintain uniformity and consistency
throughout the SCRRA system. What follows is a partial list:

e SCRRA Bridge, Culvert, and Tunnel Safety Management Program
¢ SCRRA CADD Manual

¢ SCRRA Configuration Change Control Procedure

¢ SCRRA Configuration Identification Plan

¢ SCRRA Configuration Management Plan (CMP)

e SCRRA Database Configuration Management Plan

e SCRRA Hardware Configuration Management Plan (HCMP)
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¢ SCRRA Composite Maps

¢ SCRRA Design Criteria Manual

o SCRRA Design Procedures Manual

e SCRRA Design Quality Assurance Plan

e SCRRA Document Control Plan

¢ SCRRA Engineering Standards

¢ SCRRA Facilities Management Plan

¢ SCRRA Highway-Rail Grade Crossing Design Standards and Criteria Manual

e SCRRA Instructions Governing Installation, Maintenance, Inspection, and Testing of
Signal Apparatus and Signal Systems

e SCRRA Rolling Stock (Locomotive and Passenger Car) Management & Maintenance Plan
¢ SCRRA Signal Maintenance Manual

¢ SCRRA Standard Operating Procedures (SOPs)

e SCRRA Standard Specifications

e SCRRA Timetable

e SCRRA Track Charts

e SCRRA Track Maintenance Manual

3.2.2 Deviations from SCRRA Preferred Criteria

All standards, manuals, and guidelines shall be adhered to throughout the project. Some criteria
are noted as either preferred or minimum criteria. Whenever practical, preferred criteria shall be
used. Deviation from the preferred design criteria will require the approval of the SCRRA Project
Manager via written acknowledgement. Deviation from the minimum criteria will require approval
by SCRRA through a Request for Special Design Consideration per the SCRRA Design
Procedures Manual (DPM), Section 5.2.4.

3.2.3 Limitations and Disclaimers

These Criteria are not intended for use as a textbook and shall not be used as a substitute for
engineering knowledge, experience, or judgment. The criteria, information, and analysis
methodologies presented in these Criteria have been developed in accordance with recognized
engineering principles and in accordance with railroad industry practice. SCRRA does not warrant
the accuracy or completeness of these Criteria or that the Criteria are free from errors and
omissions. Users of these Criteria shall promptly notify SCRRA of any discrepancies or
inconsistencies discovered in the course of utilizing these Criteria.

3.3 CLIMATE CHANGE VULNERABILITY AND ADAPTATION

Consideration of future climate conditions is essential for project planning, design, and
delivery to safeguard future investments in SCRRA assets over their useful life, which
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ranges from 20 to 100+ years. As part of the design process, the designer must utilize
SCRRA'’s Climate Vulnerability Assessment and Adaptation Plan or Climate Vulnerability
Dashboard to assess the vulnerability of the project site and its assets to current and
future changes in the climate. If the assets to be installed at that location are found to be
vulnerable to climate hazards, adaptation strategies must be incorporated to address the
vulnerabilities. It is required as part of the Design Compliance process (Appendix E of
the DCM) to produce:

(a) a summary of the project’s climate vulnerabilities, and if vulnerable,
(b) a summary of the adaptation strategies to be incorporated

The process for performing these steps is provided below.

3.31 Project Vulnerability Assessment

Step 1: Review project scope to determine the asset type: Identify key project
elements/assets such track, station/facilities, bridges, tunnels, culverts, communication,
or signals.

Step 2: Determine Planning Horizon / Climate Projection to Use: Climate
vulnerabilities were assessed for mid-century (2040-2069) and late-century
(2070-2099) timeframes as part of the CVA. Use the Table 1 below to identify
which timeframe is appropriate, based on the project/asset anticipated lifespan.
For example, a bridge project expected to last more than 50 years should review
expected vulnerability for the late-century planning horizon.

TABLE 3-1 Planning Horizon and Example Asset Types

Example Asset Types

Planning Horizon s i )
(grouped by anticipated lifespan of project)

(time frame)

Mid-century

» Electrical, HVAC, and mechanical components
(2040-2069)

» Most building retrofits (substantial improvements)

» Stormwater detention systems

= Concrete paving

= Infrastructural mechanical components
= Track

= Signals

= Communications

= Culverts

» On-site energy equipment (e.g., fuel tanks, emergency generators)

Late-century

= Bridges
(2070-2099)

= Tunnels

= Stations

= Structures

» Facilities (EMF, DOC, etc.)
= Retaining walls
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Note: Areas with historical record of impacts (sun kinking, 100-year floodplain) should
implement recommended strategies regardless of timing of vulnerability.

Step 3: Review climate hazards

Review Table 2 to identify hazards that are likely to affect project type and understand future

trends and impacts.

TABLE 3-2. Summary of Hazard Projections and Potential Impacts

Hazard

Future Trends

Example Impacts

Sea level rise

Hazard increasing though late-
century, coastal areas only.

Erosion, corrosion, temporary
flooding, and potential damage to
track structure and stations from
wave runup

Flooding

Precipitation depth during major
storms projected to increase
system-wide, especially for
watersheds on San Gabriel,

Valley, and Ventura subdivisions.

More extreme swings between
wet and dry years, but no
substantial change in annual
averages.

Damage or service delays because
of the exposure of bridges, rail
lines, stations, or other facilities to
temporary inundation and/or high
velocity flows. Erosion and scour of
foundations, pilings, footings from
overland flow. Additional stress on
drainage and pumping systems.

Extreme Heat

Substantial increase in annual
maximum temperatures through
late-century. Highest
temperatures (exceeding 115°F)
will be inland (Riverside and San
Bernardino counties,
Palmdale/Lancaster).

Rail buckling, mandatory slowdown
orders, unhealthy platform
temperatures for riders, stress on
air conditioning systems, electrical
equipment failure or reduced
efficiency and power outages,
material degradation, pavement
softening.

Substantial increase of wildfire

Damage or destruction of rail line,

severity system-wide through
late-century.

Wildfire ) i ) T )
hazards in mountainous wildland | communications infrastructure or
areas across the region, other facilities, and power outages.
especially around Simi Valley Wildfire smoke may cause
and between Santa Clarita and degraded air quality, which may
Palmdale. affect passenger safety and comfort
at outdoor stations and crews
working in outdoor locations.
Drought Increase in frequency and Damage to track and/or facility

foundations, or on natural systems

that prevent flooding/heat. Drought
may indirectly increase exposure to
other hazards. For example,
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Hazard Future Trends Example Impacts
prolonged drought can increase
wildfire hazards, and areas cleared
of vegetation by wildfire are more
prone to landslides.
Landslides Increased wildfire frequency and | Washed out rail lines, destruction of
changing precipitation patterns track and other facilities, and
could exacerbate landslide derailment. Landslide and mudslide
hazards where they already hazards are local and can affect
exist. only Metrolink assets where they
are near steep, unstable slopes.
Earthquakes Hazard Currer]tly i_s high across ngage or destructio_n of track,
Southern California. Climate bridges, tunnels, stations, and other
change is not anticipated to have | facilities and assets.
a substantial influence on
seismic impacts.
Electrical Short-term peak in frequency of Unintended interruptions caused by
outages both intended and unintended direct climate impacts (i.e., a spike
outages followed potentially by in power consumption causing a
reduction as service providers brown out during an extreme heat
upgrade utility infrastructure. day) or PSPS that are planned
outages (usually to avoid starting
wildfires during dry/windy weather
conditions).

Step 4: Determine if the assets are vulnerable to climate hazards at that project site:
This can be performed utilizing either (A) the CVA document or (B) the CVA Dashboard.
Direction for each approach is provided below:

Step 4.A) Use CVA document: The results of the CVA were summarized in vulnerability
maps for mid-century (CVA pages 29-43) and vulnerability profiles for each asset type
developed which include a chart showing the vulnerability rating by hazard, a table to
identify assets vulnerable to multiple hazards, and a list of all assets considered to have

high vulnerability (CVA pages 44-66).

Review the vulnerability profile(s) of the asset

type(s) included in the project (CVA pages 44-66) to see if project asset(s) are specifically
identified as vulnerable to each of the hazards assessed. Further study or cost benefit
analysis may be carried out to confirm the vulnerability and benefit. For example, Figure
1 (CVA, p49, Bridge Vulnerability Profile) identifies bridges that are highly vulnerable to
flooding by mid-century and Figure 2 (CVA, p46, Track Vulnerability Profile) identifies track
segments with high vulnerability to multiple hazards by mid-century.
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FIGURE 3-1: Bridges identified as having High Vulnerability to flooding by mid-century.

Bridge Subdivision County Score
30.940-MT Valley Los Angeles 15
436.960-MT Ventura Ventura 15
38.900-MT San Gabriel San Bernardino 15
39.200-MT San Gabriel San Bernardino 15
428.630-MT Ventura Ventura 12
41.260-MT Valley Los Angeles 12
0.800-LT2, ST River Los Angeles 12
192 800-ST Orange Orange 12
858-MT Perris Valley Riverside 12
84 980-MT Perris Valley Riverside 12
173.600-MT2 Orange Orange 12
188 500-MT2 Orange Orange 12
446.400-MT Ventura Los Angeles 10

FIGURE 3-2 Track segments identified as having High Vulnerability to multiple hazards by
mid-century.
MP Beg MP End Sub County SLR Flooding Heat Wildfire Landslides Seismic

Valley
33 34 Valley

Los Angeles
Los Angeles

34 35 Valley | Los Angeles
32 33 Valley | Los Angeles
31 32 Valley | Los Angeles
438 439 Ventura Ventura
437 438 Ventura Ventura
29 30 Valley | Los Angeles
202 203 Orange Orange
203 204 Orange Orange
204 205 Orange Orange

207 Sub end | Orange Orange

Step 4.B) Use the CVA Dashboard: The CVA Dashboard is an interactive interface that
can be used to identify if the project site is located in a climate hazard area in (high,
medium, or low) and to identify the related vulnerability of project assets (e.g., track,
stations, signals, communications, bridges) to climate hazards (sea level rise, riverine
flooding, extreme heat, wildfires, drought, landslides/mudslides, earthquakes, and
electrical outages). Mid- and Late-Century timeframes can be selected with the
dashboard see Figure 3-3.
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FIGURE 3-3 Screenshot from CVA Dashboard tool showing two bridges with high vulnerability
to flooding by mid-century.
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Step 5: Summarize vulnerability: Produce a short summary identifying the vulnerability by
hazard for each asset type that will be part of the project as required in the Design
Compliance Checklist in Appendix E.

3.3.2 Adaptation Strategies

If the assets to be installed at that location are found to be vulnerable to climate hazards,
adaptation strategies must be incorporated to address the vulnerabilities. Within the CVA
document strategies are organized as a toolkit by hazard type, with applicability of the
strategy for each asset type highlighted (CVA pages 110-131). Potential locations where the
strategy may be suitable to reduce vulnerability to a specific hazard are included (based on
the vulnerability assessment).

These strategies have been added into the relevant sections of this DCM. If the asset / new
project is in an area of vulnerability, the adaptation strategies must be integrated into project
design or a reason given why they are not needed. Additional studies may be required to
inform a particular project (such as detailed flood modelling or a drainage study to inform
flood barrier extent and height or stormwater conveyance sizing).

A summary and discussion of strategies to be included in the project design must be
provided as listed in the Design Compliance Checklist in Appendix E.
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Example strateqy types

Sea level rise strategies protect assets through barriers (such as sea walls) or the
elevation and/or enclosing of assets.

Extreme heat strategies aim to reduce the heat island effect, likelihood of outages and
improve passenger comfort through use of shading (trees or canopies), cooling devices or
light-colored materials. Passive solar cooling and ventilation design can maintain lower
internal facility temperatures with less air conditioning. Providing additional or redundant
ventilation systems can cool electrical equipment. Providing a range of electricity back up
options depending on criticality of a facility load to ensure continuity of supply.

Flooding strategies improve drainage potential through material choice, nature-based
solutions or conveyance improvements to reduce flood likelihood; or through raising or
enclosing of assets in flood prone areas.

Wildfire strategies reduce the likelihood of flames reaching assets through
vegetation clearance or providing fireproof casing; or through provision of improved
filtration to reduce impacts from wildfire smoke within facilities.
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4.0 CLEARANCES

4.1 SCOPE

The design criteria for critical horizontal and vertical clearance dimensions between SCRRA
rolling stock and fixed facilities adjacent to and over the tracks are discussed below. The goal is
to provide safe and adequate running clearances between moving trains and fixed facilities for
the protection of passengers, maintenance personnel, operating personnel, and equipment.

4.2 STANDARDS AND CODES

CPUC Minimum legal clearance standards are described in CPUC GO No. 26. Design variances
shall not be granted that do not meet these legal minimum clearances.

Required clearances on mainline tracks, secondary tracks, and yard tracks are described in
SCRRA ES 2101 through ES 2104.

All standards and manuals shall be adhered to throughout the project. Deviation from the
preferred design criteria will require the approval of the SCRRA Project Manager via written
acknowledgement. Deviation from the minimum criteria will require approval by SCRRA through
a Request for Special Design Consideration (see Section 3.2.2).

4.3 TRACKS

4.31 General

The SCRRA standard clearance envelope is shown in ES 2101. All new permanent construction
must comply with these clearance requirements. During construction, temporary clearances
shown in ES 2101 can be used for formwork or other temporary construction, which will be
removed prior to final completion.

The CPUC minimum legal clearances are shown in ES 2102. No special design considerations
will be considered if they do not comply with the requirements of CPUC GO No. 26. For curved
track, the CPUC minimum legal horizontal clearance shall be one foot greater than the minimum
legal horizontal clearance listed in CPUC GO No. 26.

At all times, minimum approved clearances shall be maintained. If the facility is on another
railroad’s property, the clearances specified by the specific railroad at that location shall be
followed. At clearance locations where superelevation is present, horizontal clearance shall be
measured perpendicular to the plane across the top of both rails and vertical clearance shall be
measured from the high rail.

4.3.2 Structural Clearances

Piers, abutments, and columns also affect track spacing and must comply with the requirements
in Chapter 12, Grade Separation Criteria of this DCM and the AREMA Manual for Railway
Engineering, Chapter 8. New piers, abutments, and columns shall not be permitted on the ROW.
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4.4 ROLLING STOCK

441 Cars

Various types of railroad cars operate over all SCRRA’s lines. SCRRA operates coach cars, cab
cars, locomotives and in the near future Multiple Units as either DMU’s or ZMU’s. Amtrak and
privately-owned passenger cars also operate over all SCRRA lines and have varying dimensions.

Freight cars, weighing up to 286,000 pounds on four axles, including double-stack container well
cars, are in general interchange service and will operate over all SCRRA lines except for
clearance restrictions at Los Angeles Union Station and the tunnels on the Ventura County and
Antelope Valley lines. Specific extra dimension and/or extra weight cars are moved on all lines
except at Union Station with prior SCRRA approval.

4.4.2 Locomotives

SCRRA uses several different locomotives; manufacturer’s drawings are included in Appendix C-
4. The common lengths of the locomotives are shown in Table 4-1, but other relevant dimensions
are as shown in the manufacturer’s drawings:

TABLE 4-1. LOCOMOTIVE LENGTHS

Model Length
F40PH-2 56 feet 2 inches over coupler faces
F59PH 58 feet 2 inches over coupler faces
F59PHI 58 feet 7 inches over coupler faces
F59PHR 58 feet 2 inches over coupler faces
MP36PH-3C 68 feet 0 inches over coupler faces
EMD F125, Tier 4 69 feet 0 inches over coupler faces
Multiple Units (DMU, ZMU) 163 feet 0.6 inches (min trainset)

Complete specifications of each model may be found in the respective owner’'s manual. These
manuals should be consulted for locomotive data.

Amtrak, BNSF, and UP locomotives will operate over all mainline tracks and sidings of SCRRA
tracks. Many of these locomotives operate in multiple unit consists in general freight operation.
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5.0 TRACK GEOMETRY

5.1 SCOPE

The design criteria for the geometric alignment of the SCRRA system trackage are discussed
below. The goals are optimum safety, minimum travel times, passenger comfort, and minimized
long-term maintenance costs, based on accepted railroad industry engineering practice and the
experience of conventional mixed traffic railroad systems.

5.2 STANDARDS AND CODES

Detailed alignment design information is available in SCRRA ES 2201 through ES 2209. The
values and formulae for design parameters presented in this chapter are to be used throughout
the SCRRA system. Deviation from the preferred design criteria will require the approval of the
SCRRA Project Manager via written acknowledgement. Deviation from the minimum criteria will
require approval by SCRRA through a Request for Special Design Consideration (see Section
3.2.2).

5.3 DESIGN SPEED

The design speed for all primary tracks shall be 90 mph on all lines except the Orange County
Line from Santa Ana to San Clemente, where the design speed shall be 110 mph. The maximum
design speed for all freight tracks is 60 mph.

Shoofly tracks (temporary detour tracks) shall be designed to match the current maximum
authorized operating speed. Where physical constraints make achievement of these design
speeds difficult or costly, the designer may propose alternative design speeds for approval.
Physical constraint elements should be defined with the proposed alternative and will be
considered, typical constraints include ROW, topography, and existing adjacent structures.

The designer shall confirm the design and operating speeds for the subdivision on which the
project resides. The designer shall note that design speeds may be higher than current train
operating speeds.

Actual train operating speeds will be evaluated and approved by SCRRA, considering the
alignment, grade, braking distance, station proximity, PTC overspeed limit, and other factors.
5.4 HORIZONTAL ALIGNMENT

SCRRA standards will govern track design. All track construction must comply with SCRRA Track
Construction Standards which exceed the FRA Track Safety Standards, Part 213, Subpart C, and
CPUC GO No. 26 minimum legal clearances.

For consistency of relating design plans to subdivision milepost (MP), stationing of track
centerlines shall follow the milepost of the subdivision on which the project is located. For
example, if the project begins at MP 2.0, the stationing at MP 2.0 shall start at Station 105+60.

MP 2.0 x 5280 ft/1 mile = 10,560 ft x 1 Station/100’ = 105+60
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Stationing and geometrics shall be denoted along the centerline of the left track in the direction of
increasing stationing. Independent stationing and geometries for each track are required when
the tracks are not parallel or where parallel tracks have independent profiles.

5.41 Components

The preferred horizontal track alignment shall be defined as a continuous series of tangents and
circular curves, connected with transition spirals as required. All circular curves shall be
connected to tangents by transition spirals except in yards at speeds below 20 mph or if the spiral
offset (p) is less than 4 inch. Compound circular curves may be used; however, transition spirals
between such curves shall be used and approval must be obtained from SCRRA.

Circular curves shall be connected by a minimum tangent length unless the designer is retrofitting
an existing alignment with inadequate spirals and tangents where alternatives for correcting the
condition do not exist and where SCRRA has approved the use of modified design tables ES
2204-03 and ES 2204-04.

5.4.2 Curves and Superelevation

Horizontal curvature shall be designed in accordance with ES 2202 through ES 2204. The
designer shall choose a degree of curvature that will meet the subdivision speed criteria. If a curve
must become the speed-limiting factor for the subdivision because of ROW or other concerns,
the designer shall advise SCRRA so that appropriate guidance can be issued.

General guidance for design of curves and superelevation is that freight speed will be designed
to accommodate 2-inch unbalanced superelevation and passenger speed will be designed to
accommodate 3.5-inch unbalanced superelevation. Track curvature design alignment will be
checked to verify that the underbalance for maximum freight speed using the actual
superelevation selected for passenger operation will result in an underbalance of between 1 and
2 inches.

In ES 2204, tables with the suffix “M” specify track geometry criteria for the maintenance and
rehabilitation of certain existing segments of SCRRA routes that have spiral lengths that are
considered too short by current criteria. These tables shall not be used for new construction,
unless approved by SCRRA.

Curves should be designed to maximize speeds. The minimum curve radius, for mainline tracks,
is 573 feet (D=10 degrees), and the maximum actual elevation is 5 inches. The minimum curve
radius for non-mainline track is 479 feet (D=12 degrees). Certain combinations of super-elevation
and curvature are prohibited, as specified in ES 2204. The curve speed, unbalanced elevation,
and actual elevation shall be designed based on criteria shown in SCRRA Engineering Standards
ES 2203 and values shown in tables shown in ES 2204. Actual elevation greater than five inches
is not permitted without prior approval of SCRRA.

A closely spaced group of curves should be considered as a unit, with a common design speed
that optimizes train dynamics and minimizes running time.

Curved alignment through grade crossings should be avoided when possible. If tracks are
superelevated through the crossing, both the track and road profiles may need to be modified to
provide a smooth road profile over the crossing.
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Turnouts and other special trackwork shall not be placed in horizontal curves unless approved by
SCRRA.

Yard tracks shall be designed for 20 mph. Yard and secondary tracks and special trackwork shall
not be superelevated.
543 Track Spacing

Preferred mainline track spacing is 25 feet with a minimum of 15 feet, see also ES 2207. Bridges,
tunnels, and stations will also impact the allowable minimum track spacing. Shared corridors add
complexity to design and operations for the different rail modes. Track spacing for shared
corridors are discussed in further detail in Chapter 30 of this Manual.

Mainline/Siding Tracks

The minimum track spacing is 15 feet, measured from centerline of track to centerline of adjacent
track (centerline to centerline). Centerlines of mainline and siding tracks shall be spaced as
defined on ES 2207.

Preferred track spacing between mainline and other mainline/siding tracks is 25 feet, centerline
to centerline, to allow unencumbered train operations on an adjacent track during maintenance
operations.

Where possible, the designer should review the relevant strategic plans for the track segment
such that the current design is consistent with future plans.

Yard/Industry Tracks

The SCRRA preferred spacing between a mainline track and an adjacent yard/industry track is
25 feet, centerline to centerline, the minimum is 15 feet. Other safety improvements to
compensate for less than 25-foot track centers may be required, but in no case will less than
15-foot track centers be allowed.

Tracks within a Yard

If movement of servicing equipment is not required between or adjacent to two tracks, the
minimum track spacing for newly constructed yard tracks is 15 feet. For existing yards, where
interior tracks have been constructed at 14-foot track centers, a special design consideration may
be granted if it is not possible for tracks to be reconstructed at 15-foot track centers. Alternatively,
if movement of servicing equipment is required between or adjacent to two tracks, the minimum
track spacing may be 25 to 35 feet, depending on the dimensions of the service equipment to be
used. Verification of anticipated service equipment dimensions and turning radii is required to
ensure that there is adequate clearance between and adjacent to yard tracks.
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544 Spirals

Spiral length is defined in the following:

o ES 2203
o ES 2204-01
o ES 2204-02

Spiral length shall be selected to satisfy the degree of curve requirement for the maximum
subdivision speed. Even if the proposed maintenance operating track speed and resulting
required superelevation will be less, the designer shall select the longer spiral length so that in
the future, the track speed can be more easily increased. In the interim, the lower superelevation
can be constructed into the entire spiral at a lower rate of change. The designer should consider
the maximum possible superelevation for degree of curve to help select the longest possible spiral
curve length. Existing curvature and spiral length on the Ventura County and Antelope Valley lines
may require application of shortened spiral lengths (M) depicted in ES 2204-03 and ES 2204-04 to
accommodate the required track speeds on these converted former freight branch lines.
Shortened design spirals may be used if approved by SCRRA.

The designer shall note that a track segment currently designed as a siding track may become a
second mainline track in the future; therefore, design of siding spiral curves shall accommodate
future speeds and resulting superelevation and spiral lengths for mainline operation.

Note that spirals long enough for future higher speeds per this section may be needed to allow
future speed changes without curve realignment. Curves designed to these higher speeds will
have superelevation constructed appropriate for the present operating speed.

545 Tangents

Tangents between curves shall be equal to 3 times the maximum design speed, in miles per hour,
or 100 feet, whichever is greater.

Standards regarding tangent lengths between curves and between curves and other track
components are shown in ES 2203. These required tangent lengths shall not be shortened unless
the design is tying into an existing subdivision where tracks were originally designed with shorter
requirements. In such a case, shortened tangent lengths may be necessary but will only be
allowed after it can be demonstrated that a solution that meets current standards and design
requirements is not practical or available and must be approved by SCRRA.

5.5 VERTICAL ALIGNMENT

5.5.1 General

The profile grade shall represent the elevation of the top of the low rail for the primary mainline
track. Additional tracks, including additional mainline and siding tracks, shall be constructed
roughly parallel to and slightly lower than the mainline track in accordance with the cross-slope
and offsets (15- to 25-foot track centers), as illustrated on ES 2001 and ES 2002.

When the top of low rail profile is given for one track only, the top of low rail elevations of the other
tracks are to be calculated based on ES 2001, ES 2002, or a job-specific template cross slope.
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Gradients and lengths of vertical curves shall vary accordingly (slightly) to accommodate the
differences in lengths through horizontal curves.

5.5.2 Grades

Maximum Gradient

Maximum gradient for mainline and siding tracks, with gradient compensation, shall not exceed
the existing maximum ruling grade for that subdivision. Gradient compensation shall be calculated
as 0.04 percent equivalent grade per degree of curve. Gradient compensation shall be satisfied
by either extending the reduction in allowable grade through the entire gradient or through the
entire circular curve, both spirals and for a length into the tangents on either end of the circular
curve.

G.=G-0.04D

Where

G = gradient before compensation, expressed in percent
D = degree of curve, expressed in decimals of degrees
G = compensated gradient, expressed in percent

Minimum Length of Constant Profile Gradient

For mainline track, the desired length of constant profile grade between vertical curves shall be
determined by the following formula, but shall not be less than 100 feet (minimum):

L=3V

Where

L = minimum tangent length, feet
V = maximum design speed, mph (which may be a future, higher speed)

Short grades up to 3.0 percent may be designed with the approval of SCRRA. Grades shall be
minimized in siding tracks where trains meet or pass and shall be uniform at station platforms
unless approved by SCRRA. Gradients shall be designed to prevent roll-out in yard tracks,
especially where cars are stored, and yard track bowl grade shall not exceed a maximum gradient
of 0.2 percent.

Platform Maximum Gradient

The maximum allowable gradient along a station platform shall not exceed the existing maximum
ruling grade for that subdivision or 1.5 percent, whichever is flatter.

5.5.3 Vertical Curves

Vertical curve design standards are shown in ES 2201.

Vertical curves shall be designed per the recommended practices in the AREMA Manual for
Railway Engineering, as modified and shown in the following formula:

LVC = (D*V#K)/A
Where

Design Criteria 5-5 March 2024



METRCLINK

Southern California Regional Rail Authority

A = vertical acceleration in feet/second?
D = absolute value of the difference in rates of grades expressed as a decimal
K = 2.15 conversion factor to give LVC in feet
LVC = length of vertical curve in feet
V = speed of train in miles per hour
The recommended value for vertical acceleration is 0.10 foot/second/second for freight traffic and

is 0.60 foot/second/second (0.02 g) for passenger traffic for both sags and summits. The minimum
length of a vertical curve is 100 feet.

Vertical curves are not permitted in the platform area and shall begin or end no less than 100 feet
from the ends of the platform unless approved by SCRRA. Likewise, vertical curves are not
permitted in turnouts and other special trackwork.

Complex profiles, such as more than three grade changes exceeding 1.0 percent, each within a
distance of 3000 feet, should be avoided as this may cause excessive dynamic forces and
handling problems on the train. SCRRA may require train performance simulations to verify that
proposed vertical profiles will not produce unacceptable dynamic in-train forces.

5.6 TURNOUTS

5.6.1 Location of Turnouts

Turnouts and crossovers shall be located to allow suitable placement of switch machines or switch
stands and associated CPUC walkways, and with consideration of the placement and visibility of
control signals.

Turnouts shall be located:
o Atleast 60 feet from any curve
e Atleast 20 feet from curves without superelevation and within yard tracks

o At least 100 feet from the edge of the traveled roadway or back of sidewalk, if a sidewalk
is present

¢ Facing point turnout spacing shall adhere to ES 2209

Crossovers shall be located:

e On tracks with 15-foot minimum spacing unless existing yard track centers have 14-foot
spacing

¢ With no curves between opposing frogs

Switch machines for power-operated crossovers shall be located on the outside of the mainline
track.
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5.6.2 Speeds through Turnouts

Maximum speeds through turnouts are defined in ES 2208. The designer shall select turnouts
based on operating speeds. The turnout shall be laid out to allow the higher speed and tonnage
operation to traverse the normal switch position (straight side) of the turnout.

5.6.3 Turnout Size and Type Selection

There are various types of turnouts used on SCRRA’s system and the type used is dependent on
the usage of the track. Refer to Chapter 6, Section 6.2.3 for criteria for selection of turnout type.
5.7 YARDS

For the configuration of turnouts and reverse curves in yards, the designer shall consider the
following:

o Reverse curves, including turnouts, should have at least 50 feet minimum of tangent, if
possible.

e Upon approval tangents between reverse curves used in slow speed (10 mph or less) and
low-use turnouts to be reduced to a minimum tangent of 20 feet. Additional protection
measures may be required by SCRRA.

¢ Placement of switch-stands shall provide walkway clearance per CPUC GO No. 118 and
shall be in compliance with ES 2105.

e Placement of access/fire road crossings shall not be within 100 feet of any turnouts.
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6.0 TRACKWORK

6.1 SCOPE

This chapter provides criteria for the selection of track components and materials necessary to
construct, remove, repair, modify, and rehabilitate railroad tracks.

All standards and criteria shall be adhered to throughout the design of the project. Deviation from
the preferred design criteria will require the approval of the SCRRA Project Manager via written
acknowledgement. Deviation from the minimum criteria will require approval by SCRRA through
a Request for Special Design Consideration (see Section 3.2.2).

Detailed specifications for CWR, OTM, special track work, ballast, sub-ballast, concrete ties, wood
ties, elastic fasteners, and precast concrete grade crossing are available in SCRRA’s Standard
Specifications, which should be reviewed for additional information.

The project site must be assessed for climate vulnerability (see Section 3.3) to ensure any work
is designed to be resilient to future climate conditions.
6.1.1 Standards and Codes

Track construction shall at all times meet the SCRRA Standards and minimum FRA standards for
Class 5 track or higher, as required in 49 CFR 213 - Track Safety Standards and CPUC GOs No.
26 and No. 118. At no time may track be designed or operation allowed on track that fails to meet
FRA standards required for operation in that class.

See the standards and codes listed in Appendix A.
6.2 TRACKWORK

6.2.1 Track Classification

Primary Track

Primary Track is track constructed for vehicles in revenue service (carrying revenue passengers).
This includes mainline, siding, and station tracks.

Secondary Track

Secondary Track includes all other track that is constructed for the purpose of switching, storing,
or maintaining vehicles not in revenue service. Excluding track maintained by third parties.

Freight and Other Track

Freight and Other Track includes all tracks that are constructed and/or maintained by SCRRA for
use by freight railroads to serve their industrial clients, not generally used by SCRRA passenger
equipment.

6.2.2 Track Construction Types

Ballasted track is the standard for track construction. Ballasted track, except where allowed
elsewhere in this section, shall be constructed with continuous welded rail (CWR).
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Direct-fixation track shall not be designed for use except in special circumstances on Secondary
Track where special inspection pits, wash racks, fueling facilities, or other environmental and or
maintenance needs require consideration of this track construction type.

In areas where a short stretch of track is exposed or will be exposed in the future to flooding or
overtopping, consider the use of berms, raising the channel walls, or widening flood channels. To
protect sensitive components of track structure in flood zones where track is above grade and
where high velocity flow occurs, the subgrade and sub-ballast will be protected by riprap or other
materials. Design linear swales along flood-prone track to direct water away from the track bed.
This strategy could be coupled with sub ballast armoring and elevation of sensitive
mechanical/electrical equipment to create multiple lines of defense.

For stretches of track identified as vulnerable to sea level rise and storm surge, improved
revetment (large rocks armor size, more gradual slope, high crest) will be constructed where rail
is exposed to excessive runup and overtopping from waves during the 100-year storm or high
tides. Refer to Chapter 9 Hydraulics regarding countermeasure design for coastal environment
and SCRRA Engineering Standard ES 2003 for roadbed section with exposure to ocean surf.

A ditch or perforated high-density polyethylene underdrain shall be installed in areas where
groundwater is anticipated to interfere with stability of the track, roadbed, and side slopes.

The proposed embankment will be designed with additional width to accommodate long term
erosion but permitting increased width of ballast section.

Primary Track

Typical Primary Track construction is new 136-pound (RE), head-hardened CWR fixed with
elastic fasteners on concrete ties situated on a roadbed of ballast and sub-ballast. Primary Track
construction employs the use of fully welded insulated joint plugs, to the extent possible, to
eliminate in-track joints. Track sections and fastener details are shown in the appropriate SCRRA
Engineering Standards.

Secondary Track

Typical Secondary Track construction is new 136-pound (RE) new or secondhand rail (as directed
by SCRRA). New 136-pound (RE) rail shall be head-hardened rail.

On all lead and moderate/high-use Secondary Tracks, CWR shall be used. When connecting rail
of differing sizes in lead tracks, transition rails shall be used, as presented in SCRRA ES 2372 and
ES 2373. With CWR, transition rails with welds and fully welded joint plugs shall be used.
Compromise welds, welds used to connect two different-sized rails, shall not be used.

Secondary Track may consist of either timber or concrete ties. When concrete ties are used,
elastic fasteners shall be used to attach rails to ties. When timber ties are used, new screw
fasteners, steel tie plates, elastic fasteners, and anchors shall be used. Track sections and
fastener details are shown in the appropriate SCRRA Engineering Standards.
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Freight and Other Track

Typical Freight and Other track construction is the same as Secondary Track construction.
Secondary Track standards shall be maintained for use in major lead tracks. Track sections and
fastener details are shown in the appropriate SCRRA Engineering Standards.

6.2.3 Turnouts

Primary Track

Turnouts shall be fully welded with elastic fasteners, timber ties, or concrete ties, as directed.
Turnouts will be insulated and interlocked. Lateral turnout geometry shall be used unless the use
of equilateral turnout geometry is warranted and approved by SCRRA.

Secondary Track

Turnouts shall be insulated and interlocked for any lead tracks or tracks that may be equipped
with automated switch machine operations. Non-insulated turnouts are acceptable for lower-use
tracks that will never be remotely controlled or operated with power switch machines or
incorporate track circuits. Insulated joints in the closure rail may be poly-insulated joint bars.
Primarily wood or standard turnouts will be selected for use.

Freight and Other Track

Turnouts shall be installed per the Secondary Track standard.

SCRRA has engineering standards for both construction of new turnouts (ES 2800 Series) and
for maintenance of existing turnouts (ES 2900 Series). The type of turnouts selected will be as
noted in the sections below. For locations of turnouts, refer to Section 5.6.1.

New Construction

For new track design and construction, concrete turnouts consisting of welded spring manganese
(WSM) frogs using tangential geometry with hollow steel switch movement ties, shall be used as
per ES 2800 Series Engineering Standards. Spring rail frogs will be used for No. 10 turnout if the
turnout side (diverging traffic) is not used for meeting or passing of through trains or if the diverging
traffic is less than 30 percent of the main line traffic. Wood turnouts consisting of rail-bound
manganese (RBM) frogs using tangential geometry may be used for No. 10 turnouts as per ES
2802 Series Engineering Standards.

Equilateral turnouts are not allowed unless approved by SCRRA. Double slip turnouts shall be
used only at Los Angeles Union Station.

All turnouts shall be installed with an HMA underlayment per ES 2105. All criteria for the geometry
and materials specified in the engineering standards and standard specifications shall be adhered
to throughout the design.

Turnout Construction Pads per ES 2005 shall be incorporated into the design to facilitate turnout
fabrication and installation during short, preplanned outage windows. If construction in
accordance with standards is not feasible due to spatial constraints, a construction area workplan
shall be prepared and approved by SCRRA.
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Maintenance

Maintenance standards (ES 2900 Series) shall only be used for the replacement of parts of
existing turnouts that utilize the maintenance standards. For the replacement of the entire existing
turnout, new construction turnout standards (ES 2800 Series) will be used.

Minimum Turnout Size

The minimum new turnout size shall be selected based in Table 6-1.

TABLE 6-1. MINIMUM TURNOUT SIZE

From To Minimum Turnout Size
Main/Siding Main/Siding No. 14
Main/Siding Yard/Industry No. 10

Yard/Industry Yard/Industry No. 10

6.24 Highway-Rail Grade Crossings

The design of highway-rail grade crossings of Primary Track shall incorporate precast concrete
panels. Running rail through the crossing area shall be electric flash-butt welded, and the cross
ties shall be 10 feet long timber ties. 10-foot-long timber ties shall extend beyond each end of the
crossing panel limits a minimum of 24 ties at 19.5 inches center to center spacing, see ES 4201 for
further details. Highway-rail grade crossings shall be located in tangent track wherever possible.
No exothermic rail welds, insulated joints, or bonds shall be placed in crossings or within 10 feet
of a crossing. No turnouts or crossovers shall be located within 100 feet of a crossing. SCRRA
standards on grade crossings are presented in ES 4001 through ES 4201.

Traffic pavement markings and striping information is presented in Chapter 8.0, Grade Crossings.

6.2.5 Derails

Derails shall be located so that they derail equipment in a direction away from the primary track.
Derails shall be located beyond the clearance points of converging tracks. Switch-point derails
may be installed at locations as directed by SCRRA, including locations where operating
locomotives are stored and where cars are moved or switched by non-railroad personnel. SCRRA
standards on derails are presented in ES 2601 through ES 2614.

All new industrial or spur track designs shall include an electric lock/come-out signal and
appropriate split switch-point derail, as required below, that is controlled by and connected to the
signal system for the adjacent mainline track. This would include new industrial spur tracks
constructed on an existing lead track. The lead track, which will now have a new industrial spur,
must also include in the design the appropriate double switch-point derail and electric
lock/come-out signal where the modified lead track connects with the mainline.

Blue flag derails are required to protect workers on service tracks per 49 CFR 218 and to protect
the unloading of hazardous materials per 49 CFR 172.
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Primary Track

Derails shall be used to prevent unintended roll-outs of rail vehicles to adjoining or adjacent
Primary Tracks. All new derails shall be double switch-point derails except when the prevailing
grade on secondary or industrial tracks descends away from the Primary Track with a gradient of
0.5 percent or greater; see ES 2601 for additional information regarding use of derails. Double
switch-point derails are required if an industry has its own locomotive or trackmobile, regardless
of the grade.

Secondary Track

Derails shall be used to prevent unintended roll-outs of vehicles to adjoining or adjacent Primary
or Secondary Tracks. Derails shall be installed per the same standard as Primary Tracks (see ES
2601).

Freight and Other Track

Derails shall be used to prevent unintended roll-outs of rail vehicles to adjoining or adjacent lead
tracks. On freight lead tracks, derails shall be installed per the same standard as primary and
Secondary Track derails.

6.2.6 Bumping Posts/Earthen Bumpers

Bumping posts shall be installed at the end of each stub-ended track. A preferred distance of
10 feet and a minimum distance of 3 feet shall be provided from the train stopping position to the
face of the bumping post. The face of the bumping post shall be located a minimum distance of
8 feet from the end of the track.

Where space is available, earthen bumpers may be used at the end of each stub-ended track as
directed by SCRRA. Earthen bumpers shall be pyramid shaped with a 16 foot by 16 foot base
(centered over the track), four foot by four foot top (centered over the base), and sloped at 1.5:1. A
red flag shall be placed on the slope of the earthen bumper facing the track.

6.2.7 Railroad (Diamond) Crossings
New Railroad diamond crossings are not allowed on SCRRA system.

For the replacement of the existing diamonds where the speed of train on the Secondary Track
is set to slow speeds flange bearing crossing frogs shall be used. HMA underlayment shall be
required for any diamond replacements.

6.2.8 Inner Guard Rails

The purpose of inner guard rails is to reduce the likelihood that derailed wheels strike a structural
bridge component above the deck and/or improve the likelihood that derailed equipment remains
on the deck until the derailed train is stopped. However, inner guard rails reduce the ability for
maintenance crews to surface track and correct minor surface irregularities and therefore should
only be installed as noted:

¢ Inner guard rails on bridges shall be required for all spans where exposed structural steel
is present above T/R and is subjected to structural damage by derailed equipment. Inner
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guard rails shall be installed on bridges where individual spans are over 100 feet in length
or where the entire structure is over 800 feet in length and at least one span crosses over
a waterway that normally contains water at least 15 feet deep. Inner guard rails shall
extend 50 feet beyond the span or spans to be protected.

¢ Inner guard rails shall be installed on any other bridge as directed by SCRRA.

SCRRA standards for inner guard rails associated with bridges are presented in ES 2302 and ES
2304.

6.3 TRACK MATERIALS

6.3.1 Rail

Primary Track and Secondary Track shall be 136-pound (RE), head-hardened rail meeting current
SCRRA standard specifications and AREMA “Specifications for Steel Rail.” Industrial tracks (not
maintained by SCRRA), such as yard body tracks, storage tracks, and spurs, may be 115-pound
(RE) section, jointed rail.

All CWR shall be welded into continuous lengths by the electric flash-butt welding process except
for certain field welds that may be exothermic welds. The exothermic welding process may be
performed when joining strings in the field and insulated joint plugs, transition rails, frogs, closure
rails, and other special trackwork. No compromise welds are allowed.

CWR shall be manufactured on-site by welding rail sections in nominal 80-foot lengths into
1,400-foot strings. Field welding of CWR strings shall be as per Standard
Specification 34 72 30, Field Welding Rail.

6.3.2 Ties

Concrete ties with elastic fasteners shall be used for new primary track construction. Concrete tie
construction shall conform to SCRRA Standard Specification 34 11 33, Concrete Railroad Ties.
Timber ties shall be used for road crossing ties and for turnout construction except for premium
turnouts, as designated by SCRRA, specifically designed for concrete ties. Timber ties may be
used to construct temporary shoofly track and to rehabilitate existing timber tie track. Timber tie
construction shall conform to the requirements of SCRRA Standard Specification 34 11 34, Wood
Railroad Ties.

Transition ties shall be used where track modulus changes abruptly from concrete to timber,
particularly at ends of turnouts, road crossings, open deck bridges, and other wood-to-concrete
tie interfaces. SCRRA standards for transition tie sections, including quantity and spacing
requirements, are presented in ES 2351. Transition ties shall be new 10-foot timber ties.

In areas where ties are prioritized for replacement per Metrolink Rehabilitation Plan (MRP),
replace wood ties with concrete ties.

If wood ties are not to be replaced with concrete ties based on SCRRA preference, install elastic
rail fasteners and provide 12” of shoulder ballast. In areas with wood ties secured by standard
plates with cut spikes and rail anchors, in sections replace failed and marginal ties secured to the
rail with elastic rail fasteners.
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Steel ties may be used as directed by SCRRA and in non-CTC controlled locations of substandard
ballast depth or in locomotive service areas.

6.3.3 Other Track Material

Other track material (OTM) shall conform to current SCRRA and AREMA standards and
specifications. Resilient fastening system shall be used for all new construction. Standard
fastening system shall be used only for maintenance of the existing track constructed with cut
spikes. Rail anchors shall also be used if cut spikes are used. Required fastener types are
presented in ES 2361 through ES 2368.

The designer shall call for approved tie pads and insulators on concrete ties in the project
specifications. SCRRA standards for approved tie pads and insulators are presented in ES
2360-01 through ES 2360-03.

Refer to SCRRA’s Standard Specification 34 11 15, Other Track Materials and 34 11 36, Elastic
Rail Fasteners for additional information on OTM.

6.3.4 Special Trackwork

Special Trackwork shall conform to current SCRRA Engineering Standards and Standard
Specifications Section 34 11 23, Special Trackwork and AREMA recommended practices.

6.3.5 Ballast

Primary Track ballast shall conform to SCRRA standard specification 34 11 26, Ballast, ES
2109 and AREMA recommended practices. Secondary Track ballast, where maintenance
personnel are likely to walk while inspecting or maintaining equipment, shall be yard ballast.

Standard ballast sections are presented in ES 2001 and ES 2002 see also walkway standards
ES 2109.

In the problem areas immediately adjacent to a project area where identified by ballast scan data,
replace, re-tamp and stabilize ballast to increase ballast density and review and resolve subgrade
issues as necessary.

6.3.6 Sub-Ballast

Sub-ballast material shall conform to SCRRA standard specification 34 11 27, Sub-Ballast and
Aggregate Base and AREMA recommended practices. The aggregate shall consist entirely of
crushed rock with a minimum of 75 percent of the material having at least two fractured faces. No
reclaimed asphalt or concrete shall be included in this material. The sub-ballast for all tracks shall
consist of a uniform minimum 6-inch layer, or more as determined by geotechnical analysis,
placed and compacted over the entire width of the roadbed following the profile and cross section
of the roadbed. Final design shall consider the use of a thicker sub-ballast section or geotextiles
when subsoil conditions dictate, as presented in ES 2001 and ES 2002.

Design of subgrade and sub-ballast for relocated and transition sections shall consider the
condition of the existing ballast and sub-ballast. Unless the existing ballast is contaminated with
fines or organic material, or is not adequately drained, the existing ballast and sub-ballast may be
used to support relocated and transition track segments.
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6.3.7 Joints and Welds

Primary Track

All CWR shall be welded into continuous lengths by the electric flash-butt welding process except
for certain field welds that may be exothermic welds. The exothermic welding process may be
performed when joining strings in the field and insulated joint plugs, transition rails, frogs, closure
rails, and other special trackwork. No compromise welds are allowed. All field welds must comply
with the SCRRA Track Maintenance Manual.

No joints or field welds are allowed in road crossings.

Permanent joints shall be welded. Temporary joints, pending welding, should not have bolts
installed or holes drilled on the center two holes of six-hole bars.

Secondary Track

All leads where track is CWR shall be welded into continuous lengths by the electric flash-butt
welding process except for certain field welds that may be exothermic welds. No compromise
welds are allowed. All field welds must comply with the SCRRA Track Maintenance Manual.
Compromise bars and poly-insulated joint bars may be used on jointed rail track.

6.3.8 Insulated Joints

Permanent insulated joints shall be installed by insulated joint plugs fully welded in Primary Track.
Poly-insulated bars may be used in jointed Secondary Track and closure rail of turnouts used in
jointed Secondary Track. No compromise welds are allowed.
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7.0 STATIONS

7.1 SCOPE

The stations design criteria is an instrument to inform the design consultant and associated
stakeholders on the guidelines, practices, and policies that reflect current regulations, proven and
accepted technological developments, and best available rail industry design practices. The
design consultant and associated stakeholders shall apply these standards toward the
development of station designs in planning and during construction. These station design criteria
provide the preferred and in some cases the minimum requirements for the design and planning
of new or rehabilitated stations.

SCRRA intends to apply these station design criteria when new stations or improvements to
existing stations are proposed. It is not intended that the requirements be applied retroactively to
existing stations unless there are proposed major physical or use changes.

All standards and manuals shall be adhered to throughout the project. Deviation from the
preferred design criteria will require the approval of the SCRRA Project Manager via written
acknowledgement. Deviation from the minimum criteria will require approval by SCRRA through
a Request for Special Design Consideration (see Section 3.2.2).

Station designs shall provide a safe and enjoyable transit experience that promotes ridership
growth, integrates with other public transportation systems for the convenience of the passengers,
and encourages development opportunities in adjacent areas.

The design of a SCRRA commuter train station is typically site-specific and reflects the
surrounding community. However, the functionality of SCRRA stations must be practical and
consistent in order to effectively serve SCRRA trains and passengers. The criteria set forth in this
Design Criteria Manual (DCM) is intended to ensure that a station is designed to meet the
minimum requirements for a SCRRA commuter train station as well as to create elements of
continuity throughout the system.

The site and passenger access for the station must be assessed for climate vulnerability (see
Section 3.3) to ensure it is designed to be resilient to future climate conditions, and to provide
passengers with amenities to protect them as appropriate for current and future extreme weather
events.

Numerous SCRRA trains serve stations located throughout Los Angeles, Orange, Riverside, San
Bernardino, San Diego, and Ventura Counties, as shown in Table 7-1. For the most current
information refer to https://www.metrolinktrains.com/rider-info/general-info/stations/.

TABLE 7-1. STATION LOCATIONS

Station Address City
Anaheim (ARTIC) 1750 S. Douglas Rd. Anaheim
Anaheim Canyon 1039 N. Pacificenter Dr. Anaheim
Baldwin Park 3825 Downing Ave. Baldwin Park

Design Criteria 7-1 March 2024


https://www.metrolinktrains.com/riderinfo/generalinfo/stations/

Southern California Regional Rail Authority

TABLE 7-1. STATION LOCATIONS

METRCLINK

Station Address City
Buena Park 8400 Lake Knoll Drive Buena Park
Burbank Downtown 201 N. Front St. Burbank
Burbank Airport — South (VC Line) | 3750 Empire Ave. Burbank
Burbank Airport — North (AV Line) | 3600 N. San Fernando Blvd. Burbank
Auto Club Speedway (Seasonal) 8894 Calabash Avenue Fontana

Cal State LA 5150 State University Dr. Los Angeles
Camarillo 30 Lewis Road Camarillo
Chatsworth 10046 Old Depot Plaza Road Chatsworth
Claremont 200 W. 1st St. Claremont
Commerce 6433 26th St. Commerce
Corona — North Main 250 E. Blaine St Corona
Corona — West 155 S. Auto Center Dr Corona
Covina 600 N. Citrus Ave. Covina

El Monte 10925 Railroad St. El Monte
Fontana 16777 Orange Way Fontana
Fullerton 120 Santa Fe. Ave. Fullerton
Glendale 400 W. Cerritos Ave. Glendale
Industry 600 S. Brea Canyon Road City of Industry
Irvine 15215 Barranca Parkway Irvine
Jurupa Valley / Pedley 6001 Pedley Rd. Riverside

Laguna Niguel/Mission Viejo

28200 Forbes Road

Laguna Niguel

Lancaster 44812 N. Sierra Highway Lancaster
Montclair 5091 Richton St. Montclair
Montebello/Commerce 2000 Flotilla St. Montebello
Moorpark 300 High St. Moorpark
Moreno Valley / March Field 14160 Meridian Parkway Riverside

Newhall 24300 Railroad Ave. Santa Clarita
Northridge 8775 Wilbur Ave. Northridge
Norwalk/Santa Fe Springs 12700 Imperial Highway Norwalk
Oceanside 235 S. Tremont St. Oceanside
Ontario - East 3330 E. Francis St. Ontario
Orange 194 Atchison St. Orange
Oxnard 201 E. Fourth St. Oxnard
Palmdale 39000 Clock Tower Plaza Drive Palmdale
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Station Address City
Perris — Downtown 121 South C Street Perris

Perris — South 1304 Case Road Perris
Pomona - Downtown 101 W. 1st St. Pomona
Pomona - North 205 Santa Fe St. Pomona

Rancho Cucamonga

11208 Azusa Court

Rancho Cucamonga

Rialto

261 S. Palm Ave.

Rialto

Riverside-Downtown 4066 Vine St. Riverside
Riverside — Hunter Park / UCR 1101 Marlborough Avenue Riverside
Riverside-La Sierra 10901 Indiana Ave. Riverside

San Bernardino — Downtown

174 South E Street

San Bernardino

San Bernardino Depot

1170 W. 3rd St.

San Bernardino

San Clemente

1850 Avenida Estacion

San Clemente

San Clemente Pier

615 Avenida Victoria

San Clemente

San Juan Capistrano

26701 Verdugo St.

San Juan Capistrano

Santa Ana

1000 E. Santa Ana Blvd.

Santa Ana

Santa Clarita

22122 Soledad Canyon Road

Santa Clarita

Simi Valley 5050 Los Angeles Ave. Simi Valley
Sun Valley 8360 San Fernando Road Sun Valley
Sylmar/San Fernando 12219 Frank Modugno Dr. Los Angeles
Tustin 2975 Edinger Ave. Tustin
Union Station 800 N. Alameda St. Los Angeles
Upland 300 E. A St. Upland

Van Nuys 7720 Van Nuys Blvd. Van Nuys
Ventura - East 6175 Ventura Blvd. Ventura

Via Princessa

19201 Via Princessa

Santa Clarita

Vincent Grade/Acton

730 W. Sierra Highway

Palmdale

7.2 STANDARDS AND CODES

For standards and codes that apply refer to Section 3.2 of this Design Criteria Manual and

Part 2 of Appendix A. For a listing of third-party permits, see Section 5.8.3 of the DPM.

7.21 Definitions

For definitions, see Part 1 of Appendix A.
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7.2.2 Station Standard Drawings
Se ES 3000 Series for station standard drawings.

7.3 SCRRA REQUIREMENTS

7.31 Design

The station design, calculations, submittals, estimates, and review process and procedures shall
be as per SCRRA'’s Design Procedures Manual. The drawings shall be as per SCRRA’s CADD
Manual.

To design a new SCRRA station or modifications to an existing station, a station owner may use
its own architectural/engineering firm or enter into a cost -reimbursement agreement with SCRRA
to use the services of one of SCRRA'’s design consultants. In either case, SCRRA must be actively
involved in the development of any station design that SCRRA services.

7.3.2 SCRRA Station Equipment
For a typical station, SCRRA may provide the following equipment:

o Ticket vending devices (TVDs) with the installation. SCRRA shall be consulted regarding
the number of TVDs since mobile ticketing may reduce the number of TVDs required.

e Procurement of precast station dual -tenant communications shelter.

¢ Procurement of SCRRA passenger information phone. Installation and commissioning by
Contactor on site.

e Design and construction of signal work including any needed intermediate signals at
stations.

These services and equipment items must be specially ordered for each station and must be
funded by the project sponsor.

7.3.3 Agreements

Before any designs can be finalized and before any construction work can begin, a construction
and maintenance (C&M) agreement must be executed by SCRRA and the project sponsor and
any other outside parties participating in the funding or maintenance. The C&M includes a detailed
work description; specifies the method of payment; assigns responsibility for design, construction,
funding, and maintenance; provides cost estimates of the SCRRA work; and specifies the form,
duration, and amount of insurance and liability. As part of the C&M agreement, the project sponsor
shall notify SCRRA within five working days in advance of any maintenance activity, and within
30 days in advance of any construction activity, that will occur within the ROW. The project
sponsor shall be required to reimburse SCRRA the actual cost and expense incurred by SCRRA
for all services and work performed in connection with the project, including a computed surcharge
(overhead) representing SCRRA’s costs for administration and management.
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7.4 STATION SITES

To establish a sense of “place” of the station and to instill a feeling of ownership by the community,
station layout, station elements (canopies and fence), and architectural features should be
reviewed with the local public agency(ies) and neighborhood community organizations. For new
station construction, the architect should evaluate emerging transit-oriented development that can
complement the station to promote and increase ridership. The design engineer should initiate
and coordinate with the community to limit local traffic impacts and minimizes disruption during
and after the implementation phase. For existing station rehabilitation and renovation, the
architect should complement the existing architectural elements.

Station sites will be identified jointly by station owner staff and SCRRA staff in accordance with
project goals. Site selection must be approved by SCRRA engineering and operations staff in
writing, who will seek to place and locate stations to maintain a train schedule competitive with
driving time. SCRRA cannot guarantee that all trains will stop at every station. The suggested
station spacing is five track miles. Cities are encouraged to consider the station site as an
opportunity to create community intermodal centers with other transportation modes and create
opportunities for active transportation.

Operational considerations, including train and automobile sight distances, the ability of a location
to accommodate future expansions, and site-specific train and passenger safety concerns, will be
reviewed with SCRRA.

Areas with tangent track are preferred for a station site. Curved track through the platform should
be avoided if at all possible. If a station platform is located on a curve, the platform should be on
the inside of the curve. Platforms on the outside of a curve are discouraged as it prevents the
train engineer and conductor from seeing all of the cars and doors to ensure that all passengers
have safely boarded or alighted before closing the doors. If a platform on a curve is unavoidable,
it should be as shallow a curve as possible, and the degree of curve shall be no more than 1
degree and 30 minutes. Platforms located on a curve shall require prior approval from SCRRA.
Superelevation in the track should be eliminated if possible, but in the worst case should be no
more than 1.5 inches.

Track centers where two tracks are present at station platforms should allow for an inter-track
fence. This will require a minimum spacing of 19.25 feet between the centerline of tracks. See ES
2004. The expanded track centers and the inter-track fence should extend a minimum of 150 feet
beyond the end of the platform plus possible future platform extensions at each end of the station.

Proposed station sites should be evaluated to determine if the location causes train operations to
be affected by the “Train Delayed Within a Block” rule (General Code of Operating Rules [GCOR]
9.9). If Delayed in Block would result, the station project shall include modifications to the signal
system to avoid such a delay. This is usually accomplished by adding signals or re-spacing
automatic block signals.

Proposed sites will be evaluated based on their impact on freight and commuter railroad
operations. All sites are subject to the approval of the owner of the railroad ROW and SCRRA.

A license/lease agreement from a SCRRA member agency and a C&M agreement (with SCRRA,
the station owner, and the station maintainer) are both required for a new station. If an existing
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station is being modified and does not already have a C&M agreement in place, the project
sponsor is required to facilitate one for the parties involved before the project begins construction.

Pedestrian crossings shall have good visibility both for pedestrians and drivers.

Enhanced concrete paving, pavers, and other decorative paving materials shall be considered for
providing an inviting pedestrian experience, enhancing the aesthetics, and reinforcing a sense of
direction that is associated with functional areas such as drop-offs, pick-up, other transit stops,
as well as accessible access. Landscaping should effectively reinforce pedestrian circulation. An
open area, with enhanced paving treatment, shall be provided to collect pedestrians from the
major walkways and allow a queuing area adjoining the entry or exit from the station. Changes in
texture or color of the vehicular paving at pedestrian crossings should be considered.

Barriers shall be provided to either discourage or prevent pedestrians from crossing vehicular
traffic at locations where unsafe conditions would otherwise result. Pedestrian barriers may
consist of railing, fencing, walls or landscaping that are architecturally harmonious with the site.

A direct and safe approach for pedestrians shall be provided from adjacent streets and bus
drop-off areas to the station entrance. Pedestrian walkways shall be provided to avoid conflicts
with vehicular traffic. Walkways may be provided to minimize pedestrian use of an automotive
drive aisle, or provided to minimize locations at which pedestrians can cross automobile traffic
lanes. Where pedestrians approach the station from various destinations and major intersections,
consideration shall be given to the provision of a walkway with a direct route to the platform.
Passenger underpasses will be assessed for and protected against current and future flooding.

7.41 Emergency Egress Analysis

The National Fire Protection Association (NFPA) 130 standard specifies fire protection and life
safety requirements for underground, surface, and elevated fixed guide-way transit and
passenger rail systems. All stations shall at a minimum conform to NFPA 130 Requirements. This
includes providing passenger egress calculations that depict exiting all passengers from the
platform within 4 minutes and illustrating the minimum distance requirements between an exit and
the most remote point on a platform. Additionally, station designers shall at a minimum comply
with the CBC, maximum travel distance of 300 feet from the most remote point to an exit/vertical
circulation element.

7.5 STATION PARKING

The minimum number of parking spaces at new stations shall be coordinated with station owner
and SCRRA. Parking considerations shall be made for determining the minimum number of
parking spaces. Parking at SCRRA stations shall be free and/or by SCRRA permitted unless
approved by SCRRA. Parking may displace other land uses and surface parking may be
repurposed for future transit-oriented development. Account for approximately 360 square feet
per parking space for circulation (drive aisles) or approximately 120 cars per acre. The minimum
number of parking will be for 500 cars unless a lesser amount is approved by SCRRA, station
owner, and the City where the station is located. Stations also have the opportunity to share
parking facilities for sites with existing infrastructure such as L.A. Union Station. The total number
of spaces allotted for the station and the number of access points will determine the minimum
number of accessible and van spaces as per CA Title24 requirements. All Accessible spaces shall
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have an accessible route to the station platform and shall be placed as close to the station platform
as possible.

Existing stations that are being modified shall at the direction of the SCRRA PM perform an ADA
deficiency analysis for the parking lot/structure, platform, transit connections, station buildings,
(up to the street access point) and identify and correct all deficiencies that are not compliant with
current ADA and CA Title 24 requirements.

The parking lot should be configured to separate bus movements from passenger vehicle
circulation. A traffic engineer should determine the best flow for vehicles entering, exiting, and
circulating the station parking lot. It is recommended that the number of entrances and exits to a
station be minimized while still remaining compliant with local traffic requirements. The reduced
number of entrances/exits allows for better security monitoring and control of the parking lot. The
parking lot layout should be designed to reduce conflicts between vehicles traveling up and down
vehicle drive lanes and vehicles backing out of parking stalls. Station exit lanes with adequate
stacking space, as determined by a traffic engineer, are recommended to provide for controlled
exiting.

In locations projected to experience extreme heat, and where feasible, plant shade trees within
the station parking lot area. Trees should be heat and drought-tolerant, low maintenance native
plant species. Other architectural shading canopies should be considered, including solar
photovoltaic panels for energy generation. Increase pavement reflectance by using reflective
aggregate, a reflective or clear binder, or a reflective surface coating to further reduce the heat island
effect.

In locations projected to experience flooding and where geological conditions are appropriate,
use permeable pavers, and bioretention or nature-based features to reduce stormwater run-off
volumes for parking lot surfaces.

An area should be designated to pick-up and drop- off passengers (Kiss-n-Ride). The area must
be compliant with Accessibility guidelines and should be located to prevent conflicts with buses
or vehicles traveling down parking stall lanes.

The design of pedestrian approaches from parking areas to the station entrances shall be
contingent upon the location of other, more primary station area pedestrian walkways serving the
station area and the location of potential transit area development. Parking pattern shall be
designed so the pedestrians walk down the parking aisles toward the station, minimizing traffic
crossings, or along a major walkway.

Crosswalks shall be well defined and have clear visibility for both pedestrians and drivers.
Pedestrian path of travel shall be provided with slip-resistant surfaces with a static coefficient of
friction not less than 0.6 when tested in accordance with ASTM C1028.

A monument sign identifying SCRRA with their logo shall be provided at the station entrance to
identify the station parking area (see ES 3305). Other vehicular directional signs should be
provided to direct motorists to the accessible parking, EV parking, and Kiss-n-Ride areas as
needed.

New station layouts will include provisions to allow maintenance-of-way and signal and
communications trucks to access the ROW on both sides of the station. If this access is to be
provided from the public parking or driveway areas, a locked gate will be used to keep
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unauthorized vehicles from entering the ROW. Existing stations shall be evaluated for
maintenance needs and access points with SCRRA and confirm requirements for the station
going forward based on the new configuration proposed. Bollards may be used to control
vehicular access or to deter unsafe pedestrian movements. When bollards are used as traffic
barriers where SCRRA maintenance access may be required, bollards shall be retractable or
removable and lockable. For bollards used as traffic barriers see ES 5107.

Fire lanes shall be provided, from a public street to the station, through parking lots. Fire truck
access shall be provided to all building structures and station entrances. Access roads and parking
lot perimeter roads shall accommodate fire trucks. Confirm lane widths, turning radius and access
requirements with the local fire department.

7.6 INTERMODAL ISSUES

SCRRA encourages the provision of intermodal connections at stations. These may take the form
of alternate rail mode connections (Amtrak/DMU/HSR/LRT/NCTD), regular transit bus service,
bike paths, dedicated walkways, and pedestrian-friendly paths of travel. If existing intermodal
transportation in the surrounding context doesn’t exist, consider providing connections to feasible
and possible future intermodal connections.

Every effort should be made to separate pedestrian paths of travel from bus circulation routes. It
is recommended that dedicated bus loops be used to reduce the chance of conflicts between
buses, automobiles, and pedestrians. Bus stops located within the station must be accessible and
have an accessible route to all other accessible elements on the site and the adjacent public
sidewalk. If bus service is located on the street outside of the station, an accessible path of travel
from the nearest bus stop(s) to the station platform must be provided. Bus loading areas shall
have adequate clear space to allow for the deployment of a wheelchair lift from either the front or
rear bus doors. Provide a continuous unobstructed loading zone along the entire length of the bus
berth curb. Zone shall be an area from the face of the curb to a minimum of 8 feet back from the
curb. The designer shall verify requirements with the bus transit system.

7.7 PLATFORMS

In designing the station platforms, consideration should be given to possible future platform
extensions for longer train consists. New stations will be constructed with a minimum
680-foot-long platform (longer where Amtrak service exists). Where an additional track will be
added in the near-term, a temporary platform can be constructed in the location of the future track
with a permanent platform behind.

A side platform should be a minimum of 16 feet wide (see ES 3201). A center platform should be
a minimum of 30 feet wide (see ES 3202). Additional width should be provided at side platforms,
if possible, for canopies and overcrossing or undercrossing structures. The center platform may
need increased width to allow for an undercrossing or overcrossing tower with its vertical
circulation elements, and crash walls. SCRRA prefers pedestrian undercrossings instead of
overcrossings at all stations due to elevator maintenance challenges. The platform layout shall
be efficiently designed to reduce obstructions, such as exploring attaching equipment to light
poles instead of installing separate poles for equipment.
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A pedestrian bridge should be considered for center platforms with deep undercrossing to limit
length to cross the platform above the accessible ramps. Evaluate Underpass corner shape to
increase pedestrian site distance at the corners.

All side platforms should slope away from the track a minimum of 1 percent and no more than
2 percent for accessibility. Platforms sloped away from the track provide roll-back away from the
track enhancing safety for users. At center platforms, water should be treated and discharged to
the municipal storm drain system. Area drain grates within the platform must be accessible by
maintenance personnel, and be installed with an ADA compliant grate. See chapter 9 for overall
drainage requirements. To enhance the effectiveness of the drainage at the station area, the track
bed shall be constructed with 6-inch-thick hot mixed asphalt concrete through the platform area
and 10 feet beyond the limits of the platform (see ES 2004). If there is an existing station at-grade
crossing, the hot mixed asphalt concrete shall extend through the at-grade crossing and 10 feet
beyond the limits of the station at-grade crossing. All new pedestrian crossings to side platforms
and center platforms shall be grade-separated.

The preferred platform height shall be at an elevation 8 inches above the top of the adjacent rail,
and the platform edge shall be 5 feet 4 inches from the centerline of the track (see ES 3201 and
3202). Platform height may require an ADA level board waiver through FTA. Platforms shall be
constructed of concrete with a flush vertical wall on the track side. Designers shall consult with
SCRRA on the final profile for the track and will establish the platform grade to match the final
track grade (following any rehabilitation or modifications to the track.) Track grade shall be at a
consistent slope through the platform, and the project shall move any vertical curves to be outside
the platform limits.

Ends of platforms shall be a minimum of 120 feet from the edge of any at-grade crossing per ES
3002 and ES 3003 to avoid the train being within the crossing island circuit. Where stations are
near an adjacent highway-rail at-grade crossing, placement of platforms shall consider the
possibility of planned roadway widening or sidewalk realignment that may cause the island circuit
to be moved closer to the platform.

All station platforms, structures, and equipment must be designed at minimum to meet the
minimum clearance requirements of CPUC GO 26-D.

For new or altered stations serving local communities, commuter, intercity, or high-speed rail lines
or systems, in which track passing through the station and adjacent to platforms is shared with
existing freight rail operations and the railroad proposes to use a means other than level-entry
boarding, the railroad is required to meet the following requirements:

Perform a comparison of the costs (capital, operating, and life-cycle costs) of car-borne lifts and
the means chosen by the railroad operator, as well as a comparison of the relative ability of each
of these alternatives to provide service to individuals with disabilities in an integrated, safe, timely,
and reliable manner.

Submit a plan to FRA and/or FTA, describing its proposed means to meet the performance
standard at that station. The plan shall demonstrate how boarding equipment or platforms would
be deployed, maintained, and operated; and how personnel would be trained and deployed to
ensure that service to individuals with disabilities is provided in an integrated, safe, timely, and
reliable manner.
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Obtain approval or a waiver from the FTA (for commuter rail systems) or the FRA (for intercity rail
systems). The agencies will evaluate the proposed plan and may approve, disapprove, or modify
it. The FTA and the FRA may make this determination jointly in any situation in which both a
commuter rail system and intercity or high-speed rail system use the tracks serving the platform.

7.71 Mini-High Platform

SCRRA and FTA/FRA will review the proposed method to ensure that the railroad provides
reliable and safe services to individuals with disabilities in an integrated manner.

To provide for level boarding of the train through the use of a bridge plate, a mini-high platform is
required. The mini-high platform landing is centered 60 feet from the station end closest to Los
Angeles Union Station for stations with a single mini-high. For stations with a mini-high at both
ends, they shall be placed at opposing ends of the platform per standards. Coordinate with
SCRRA staff to determine the number of mini-high platforms required. See ES 3101-01 and ES
3101-02 for details.

7.7.2 Surface

Platforms must be firm, stable, and slip resistant; therefore, finishes shall meet Accessibility
standards and static coefficient of friction (SCOF) as recommended by the Department of
Transportation in 49 CFR Part 37, Commuter Rail Cars and Systems. Slip resistance shall be a
minimum SCOF of 0.6 for steps, floors and platform surfaces and a SCOF 0.8 for ramp surfaces.

7.7.3 Detectable Warning Strip

A detectable warning strip 2 feet wide and associated paint striping are required at the rail side of
the platform. The stripe is required for the entire length of the platform. A one-inch-wide black
contrast stripe is required at the back of the detectable strip. Detectable warning dome size, dome
spacing, contrast, resiliency, and color shall meet the provision of CBC 11B-705.1.

e Color: Yellow conforming to AMS STANDARD 595A COLOR AMS-STD 33538.

¢ Dome spacing: domes shall have a center to center dimension of 2.3 inches minimum to
2.4 inches maximum.

The pattern for detectable warning at platform edges shall be per the US DOT Federal Transit
Administration — ADA Circular (FTA C 4710.1), which allows for the 45 degree or staggered
pattern depicted on ES 3203.

Paint Striping

A painted 4-inch-wide yellow stripe shall be applied on the platform located 3 feet 2 inches from
the rail edge of the platform with 4-inch high block letters per ES 3203. See “Alternate A” on ES
3203 for joint use platform striping.
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7.7.4 Detectable Directional Texture

Detectable directional texture shall be required at every boarding platform side per ES 3203. This
surface shall be placed directly behind the yellow warning stripe and aligned with the doors of the
transit vehicles where passengers will embark (see ES 3203). To avoid confusing patrons, the
detectable directional texture will not need to be placed for the entire length of the platform and
shall only be placed to accommodate the daily maximum number of cars (and as constrained by
platform length) for the particular line on which the station is located. Detectable directional
texture, texture size, texture spacing, contrast, resiliency, and color shall meet the provisions of
CBC 11B-705.2.

e Color: Yellow confirming to AMS Standard 595A Color AMS-STD 33538
e Width: 48 inches
e Depth: 36 inches

7.7.5 Stairs/Ramps/Walkways

Accessible walkways should clearly define the path of travel to each platform. Walkways and
ramps to and from platforms should be a minimum of 8 feet wide. If Amtrak baggage cart service
is provided at that station, the minimum width shall be 10 feet wide. When platforms are placed
above or below parking lot elevations, access to the platforms should be by stairs and ramps. The
placement of these should be carefully planned to be convenient for passengers. Ramps, which
are defined as a walking surface that has a running slope steeper than a 5 percent slope, shall
comply with accessibility requirements. All accessible circulation elements shall meet current ADA
Standards for Accessible Design.

7.7.6 Guardrails/Handrails

Handrails shall be provided to meet accessibility and ingress/egress requirements, including a
smooth uninterrupted surface. Stainless steel handrails shall be used to reduce station
maintenance requirements. Handrails should be designed to discourage/deter skateboarding on
them (consider proximity to walls, large ground boulders at the end of them, etc.).

7.7.7 Other Design Considerations

Some stations will have both Amtrak, SCRRA service or others. This introduces several design
issues for the station platform. Amtrak may require a longer platform than SCRRA, usually a
minimum of 850-1,000 feet long. Amtrak may also require the use of baggage carts on the
platform, so baggage cart circulation/turnaround and secured cart storage/recharging area must
be considered and turning templates performed at any undercrossings. If Amtrak requires the use
of baggage carts, a private Amtrak only at-grade crossing with an automatic gate in place of an
inter-track fence or underpass structure may be considered.

It is recommended that hose bibb connections be placed at interval locations, not to exceed 100
feet on-center or 50 feet from the end of the platform, for complete coverage of the platform during
power washing. Hose bibb connections shall be placed in recessed floor boxes of stainless steel
construction. Water point-of-connection may share services with irrigation meter if approved by
the local agency. If recycled water is utilized, approval by the department of public health is
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required as well and boxes will be required to follow recycled water requirements with purple lids,
ID tags, and approved warning signage.

7.8 PEDESTRIAN CROSSINGS

SCRRA must approve the final design of pedestrian crossings at stations, regardless of the
ownership of the station. SCRRA requires new stations to have grade-separated pedestrian
access only to separate platforms from each operating track, with an inter-track fence between
the tracks to prevent patrons from crossing between platforms at-grade. All new pedestrian
crossings must be approved by the California Public Utilities Commission (CPUC) through a
formal application process. Refer to SCRRA’s Highway-Rail Grade Crossings Design Standards
and Criteria Manual for at-grade pedestrian crossings design and construction see Chapter 8
Grade Crossings. Refer to SCRRA’s Grade Separation Criteria, Chapter 12 Section 12.4.4
Pedestrian Grade Separations for detail information on pedestrian overheads and underpasses.
Pedestrian crossings shall be accessible in compliance with ADA and CA Title24.

7.8.1 Station Overheads

Where the track is at or below grade, then an overhead crossing may be used. A permanent
minimum vertical clearance of 24 feet 6 inches shall be provided for all Overhead Structures,
measured from the top of the high rail to the lowest point of the structure, the overcrossing tower
structure shall not be closer than 14 feet from the centerline of the track, per ES 2101. For
horizontal clearances see the Clearances section in 12.4.2 Overhead.

Access to the overcrossing can be provided through the use of ramps, or elevators complying
with Accessibility requirements. If an elevator is chosen, additional vertical circulation element,
should be designed for use by passengers. If alternative access is not feasible, dual elevators
should be provided to provide redundancy.

Fencing on overcrossings is required to prevent large objects from being dropped onto passing
trains.

Due to reliability and maintenance cost issues related to elevators, overcrossings are not
preferred or recommended. Exterior maintenance of an overcrossing is also difficult and costly.
The long-term maintenance of an overhead crossings will be addressed in the C&M agreement
during the design and discussed with the station owner who will be responsible for maintaining
the overhead crossing. Additionally, the relatively long travel distance of an overcrossing makes
it undesirable to the public and ADA users.

Overpasses shall be constructed of “fire resistive materials”. Finishes of overpasses shall be
durable and maintenance-free. Drainage of the walking surface shall be designed so that water
does not flow over the side edges, but is channeled into an internal system.

7.8.2 Station Underpasses

Where the track is at-grade or elevated on an embankment, the use of an underpass becomes
the preferable alternative to an overcrossing. If used, the minimum inside clear dimensions
(including drainage site treatments, signage, aesthetic surface treatments and lighting) of the
pedestrian underpass structure shall not be less than 14 feet wide by 9 feet high. The underpass
should have as open an aspect as possible at each side. Accessibility can be provided through
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the use of elevators or ramps. Ramps/stairs are preferred due to the reliability and maintenance
cost issues of elevators. If elevators are used, alternate access or dual elevators should be
designed for use in the event of elevator failure.

Provisions for electronic security systems should be included in an undercrossing. Depending on
the site configuration and slopes, a sump pump may be required to drain the underpass during a
rain event. Also, a barrier system, such as gates or vertical rolling door, should be included at
each end of the undercrossing if the station owner wishes to secure the facility at night. In addition
to a vertical rolling door, an emergency access/egress door shall be provided. Provision should
be made for an emergency lighting system in the event of a power outage, size and capacity of
emergency backup power to be developed in coordination with local agency.

Provisions for public art should be considered for underpasses along with a graffiti resistant
design or coating along all underpass walls.

The entire underpass enclosure structure shall be waterproofed on the exterior surface. The
surface drainage system of area drains or trench drains shall prevent surface water from entering
pedestrian undercrossings.

Overpasses shall be constructed with "non-combustible materials". Finishes of overpasses shall
be durable and maintenance-free.

If underpass is in an area that will be vulnerable to future sea level rise, storm surge or wave run-
up, or is within the current 100year flood zone, ensure appropriate flood protection is designed to
eliminate flooding.

7.9 PLATFORM AMENITIES

7.9.1 Canopies

The preferred canopy coverage is 50 percent of the platform length, however canopies shall cover
a minimum of 30 percent of the platform length to accommodate passenger usage. Additionally
15 percent of the total platform square footage shall be covered. It is suggested that the structural
supports be set at the back of the platform clear of the 16--foot minimum side platform width and
in the center of the canopy for center platforms. Canopy configuration is at the discretion of the
station designer.

The purpose of platform canopies is to provide weather protection for passengers. Side and back
panels may be needed to provide adequate protection from wind (where high wind is present),
sun, and rain. Semi-transparent vertical sun shades/screens should also be considered in addition
to the canopies for all new platforms to ensure all day shading can be provided, whatever the
orientation of the platform.

Misters should be provided in all stations identified as highly vulnerable to extreme heat in the
CVA, wherever an air-conditioned waiting room is not available. Heaters may be considered in
areas with extreme cold temperatures.

The canopies shall have lighting and include conduits for SCRRA’s customer information system
(CIS) and video surveillance system (VSS). Roof drainage at canopies should connect to a
subterranean storm drain system with proper cleanouts.
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At the station Owner and project sponsor’s option, provisions can be made to provide drinking
fountains and public charging outlets/stations on the platform.

All canopies to provide a clear zone allowing accessible use at minimum 48 inches by 36 inches.

Canopies are required above all exterior TVD’s. The TVD canopy shall have lighting, provisions
for passenger information, communications equipment, and electronic security systems.

The canopy height shall accommodate passenger information, communications equipment, and
electronic security systems

7.9.2 Platform Furniture

All platform furniture (benches and trash receptacles) should be located in compliance with
accessibility standards. All platform furniture shall be designed to be securely anchored or built
into the platform. Platform furniture placed in the facility shall be designed in such a way as to
prevent them from causing damage in a blast. Anchoring objects made of blast resistant,
reinforced materials to the ground will make them less likely to act as projectiles and cause
secondary damage, and designed to redirect blast force safely, whenever possible.

Bench selection is at the discretion of the station designer. Benches may be integral to the design
of the platform. Benches should be vandal-resistant and designed to discourage sleeping on the
benches. Benches must be securely fastened to the platform. When benches are provided, they
must meet accessibility requirements. The preferred number of benches is one per canopy plus
one bench per every one hundred feet of platform edge that is not covered by a canopy.

Trash receptacles should be provided at regular intervals on the platform. Trash receptacle
selection should consider a mesh-type to prevent the placement of hidden explosive devices.
Trash receptacles must be securely fastened to the platform. Recycling containers should be
placed off of the platform near beverage vending machines. The preferred number of trash
receptacles is one per platform bench, at a minimum provide one trash receptacle per every two
platform benches.

710 OFF-PLATFORM AMENITIES

7.10.1 Information Kiosk/Display Cases

An information kiosk or display cases are required at stations to provide a location to display
SCRRA and local information.

Kiosks and display cases are typically not internally illuminated, so they must be placed in a well-lit
area or the vicinity of the TVD area if provided. Display cases may be located directly under the
platform canopy.

Kiosks and display cases must be accessible.

7.10.2 Food and Beverage Vending Machines

The installation of vending machines is at the discretion of the station owner. Separate vending
machine areas shall be constructed off of the platform.

Vending machines, if provided, must be accessible.

Design Criteria 7-14 March 2024



METRCLINK

Southern California Regional Rail Authority

7.10.3 Emergency Telephones

If emergency telephones are provided at a station, they must comply with accessibility guidelines
and have an alternate power source such as solar or battery backup, capacity of such backup
system to be developed in coordination with local agency.

7.10.4 Bike Lockers and Racks

Bike storage, bike lockers, and racks should be provided near, but not on the platform. It is
recommended that the station owner establish a system to regulate the use of bike lockers to
prevent unauthorized long-term storage.

Bikeways shall be designed to provide a direct, convenient connection between the station and
any existing or proposed bike routes throughout the community.

7.10.5 Passenger Information Phone

SCRRA provides, installs, and maintains an accessible passenger information phone on each
station platform that connects directly to the SCRRA customer service center. No conduits are
required for these phones because they are cellular and solar-powered.

7.10.6 Hydration Stations

The installation of hydration stations (water fountain and spout for filling water bottles) is at the
discretion of the station owner, but are recommended in locations that have been identified as
vulnerable to extreme heat.

7.10.7 Restroom Facilities

The installation of station restrooms is at the discretion of the station owner. Restrooms are
available onboard trains for passengers. If station restrooms are provided for passengers, they
shall meet accessibility requirements and meet or exceed requirements for low-flow faucets,
toilets and urinals.  Consider installing a hydration station as part of the station restroom
infrastructure (see above 7.10.6).

A locked unisex restroom may be considered for station security personnel. If the station is also
a bus layover, the transit agency may request restroom facilities for bus operators. Staff only and
bus operator restrooms must be accessible.

7.10.8 Ticket Vending Device Area

SCRRA shall determine the number of TVDs (typically two) and future accommodations to be
located at a station. A TVD area must be provided at a minimum of one platform entrance point.
It is preferable to have the TVD located off of the platform at primary locations before entering the
platform area. The TVD area requires a 12-inch-thick concrete pad for installation of the TVDs.

It is preferable to have the face of the TVDs oriented to the north to minimize screen glare
throughout the day. Accessible area and queuing space shall be provided in front of each TVD.

The TVD area should not have benches or trash receptacles or other obstructions to TVD
accessibility.

Installation of information display cases near the TVD area is preferred.
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See ES 3405-01 and 3405-02 for TVD pad details. The station owner is responsible for providing
power and MPLS conduits/cable connections to all TVDs. SCRRA will install communications
cables for all ticket vending equipment. SCRRA will place the final MPLS order with the local
provider. Coordination with SCRRA and station owner is required regarding ticket vending.

7.11 RECOMMENDED ILLUMINATION LEVELS

Recommended illumination levels are shown in Table 7-2.

TABLE 7-2. STATION ILLUMINATION LEVELS

Location Average lllumination Level

Platforms 5 foot candles

Canopies 5 foot candles

Overheads and Underpasses 10 foot candles (may be adjusted per existing light levels —
see below note pertaining eye adjustments)

Stairways and Ramps 5 foot candles

Walkways 5 foot candles

TVD areas 5 foot candles

Parking lots Minimum 1 foot candle or per local requirements

Designer to implement separate day and night levels in the overheads and underpasses, to help
with eye adjustments. The use of security cameras at a station may require that these levels be
adjusted. Platform lights should not “blind” engineers as trains enter the station. Lighting control
shall be designed to use energy efficiently. Light fixture selection and layout shall conform to Dark
Sky and Title 24 code requirements. Automatic and manual control arrangements shall ensure
efficient use of energy and maintenance procedures. All exterior site areas shall be illuminated
by a photocell with time clock and manual override.

712 FENCING

Where two or more tracks serve a station, an inter-track fence shall be provided for the full length
of the platform and at least 150 feet beyond each end. The fence shall be 6 feet high; however,
within 150 feet of an at--grade pedestrian crossing, the fence height drops to 4 feet for improved
sight distance at the crossing as required by CPUC General Orders. See ES 5102 for details of
the inter-track fence.

Permanent ROW fencing shall be 6 feet high welded wire mesh per SCRRA ES 5105. ROW
fencing within 150 feet of any crossing shall be 4 feet high per SCRRA ES 5106 and in compliance
with SCRRA. Walkway fencing will be designed to provide a positive experience for pedestrians
and motorists.

Wherever the railroad ROW can be used as a shortcut to the station, ROW fencing shall be
installed to prevent trespassing onto the ROW

The station owner may consider perimeter fencing to better secure the parking area. An entrance
gate should be installed if the station owner would like to close the parking lot overnight. Perimeter
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fencing shall be at the discretion of the designer and should be integral to the overall station
design, adjacent context, or existing infrastructure.

713 SIGNAGE

Refer to Chapter 31 Signage, Section 31.8 for station signage design criteria.

714 LANDSCAPE CONSIDERATIONS
Refer to Chapter 26 Landscaping Design. See Sections 26.4 and 26.4.2

7.15 ARTWORK

Artwork should be evaluated as an installation away from the platform. For artwork installed on
the platform, consideration should be made for having dedicated spaces under the canopies for
artwork installations. Artwork should be under the ownership of the station owner. Artwork and
aesthetic finishes shall be considered for ramp and stair walls.

7.16 STATION COMMUNICATIONS INFRASTRUCTURE

See Chapter 20 Communications Systems, Section 20.14 Passenger Station Communications
Infrastructure.

717 STATION SECURITY

7171 Security Systems

Station design should consider electronic security systems as part of the station’s physical
security measures. Electronic security systems should be designed to provide maximum detection
coverage with a minimum of false and nuisance alarm occurrences. These systems can be used
in combination with other access management tools to provide an efficient and dependable
security system. Security systems may include card access control to allow entry by authorized
staff into secure areas, intrusion detection that consists of motion detectors and position
monitoring of gates (automated or manually operated), roll-down doors, and pedestrian
emergency exit doors. The card access and intrusion events should be video recorded and
assessed in real-time using remote video surveillance cameras. Refer to the FTA Transit Security
Design Considerations for additional security system criteria.

When designing a remote video surveillance system, it is important to consider positioning
cameras to avoid potential obstacles, such as structural columns and sharp corners that may
prevent full surveillance coverage of the intended target. Where a single camera cannot capture
the entire area, multiple cameras can be positioned to provide overlapping coverage areas.
Various types of cameras should be considered for each specific camera location depending on
the intended target. Typical camera type for stations include: stationary, panf/tilt/zoom ability
multi-image sensor 360-degree/180-degree wide angle. All cameras should consist of high
definition resolution, produce a clear image in very low light, and suitable for the environment in
which the camera is installed. SCRRA shall be consulted on types and placements of security
cameras. The mounting height of the cameras should be such that it is unreachable by any
pedestrian. The surveillance video may be sent back to the local authority’s monitoring station,
however, SCRRA shall be able to request access to any recorded video and shall be provided
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the exported video within 72 hours of the request. Video storage requirements, quantity, quality
and duration, to be coordinated per individual project requirements.

SCRRA station standards include sufficient conduit on the platform to support the electronic
security systems equipment. If desired by the station owner, project sponsor, member agency,
and/or SCRRA, electronic security measures at stations shall be designed and installed to
maintain passenger and staff security.

7171 Crime Prevention through Environmental Design

Ensure the station design aligns with the principles of Crime Prevention through Environmental
Design (CPTED). CPTED Principles include natural surveillance, natural access control, territorial
reinforcement and maintenance. Table 7-3 provides a high level overview of each concept.

TABLE 7-3. Crime Prevention through Environmental Design
CPTED Principle Reference

Natural Surveillance The placement of physical features, activities, and people in
a way that maximizes visibility.

Natural Access Control Control access to a site by physically guiding activity through
space by the strategic design of streets, sidewalks, building
entrances, and landscaping.

Territorial Reinforcement The use of physical attributes that express ownership such
as fencing, pavement treatments, signage, and landscaping.

Maintenance Allow for the continued use of the station for its intended
purpose. Serves as an additional expression of ownership.

7.18 CONSTRUCTION

Similar to station design, a station owner may bid and award a contract to construct a new SCRRA
station or make modifications to an existing station or may enter into a cost reimbursement
agreement with SCRRA to have SCRRA award and manage a construction contract. In either
case, SCRRA must be actively involved in the management of any SCRRA station construction.
719 STATION MAINTENANCE

Upon acceptance of a station project, the station owner is responsible for the operation,
maintenance, and security of the station.

7.19.1 SCRRA Maintenance

SCRRA will be responsible for the ongoing operation and maintenance of the ticket and
information systems, platform and ROW signage, and station communications shelter.

7.19.2 Station Owner Maintenance

The station owner’s responsibilities include, but are not limited to housekeeping and maintenance
of the station and related parking facilities not listed above.
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Maintenance shall be performed on an “as-needed” basis to keep the station improvements in
good order, condition, and repair at all times.
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8.0 HIGHWAY-RAIL GRADE CROSSINGS

8.1 SCOPE

SCRRA highway-rail grade crossings are operated under relatively dense (> 50 daily) mixed
commuter, multiple units, LRT, freight, and inter-city passenger train traffic, with relatively high
levels of motor vehicle, pedestrian, and bicycle traffic.

This chapter provides the Grade Crossing Designer with criteria necessary for the development
of a new or enhanced Highway-Rail Grade Crossing. For additional information about
Highway-Rail Grade Crossings see the SCRRA Grade Crossing Manual and chapter 12 of the
DCM.

8.1.1 Purpose

The purpose of this chapter is to mitigate challenges associated with highway-rail grade crossing
design by providing guidelines to address potential design or planning flaws that may arise.

Applying the design standards and criteria in this chapter will enhance the safety and efficiency
of the highway-rail grade crossing and result in a highway-rail crossing that reflects “best
practices” on a national basis. When considering the standards and criteria in this chapter, all
design teams must exercise sound judgment and take into consideration the unique conditions
that exist at each highway-rail grade crossing.

8.1.2 Design Standards and Criteria
The standards and criteria provided in this chapter shall be applied when:

o A significant physical change or traffic volume increase (rail, vehicle, pedestrian) is
proposed, or occurs, to an existing highway-rail grade crossing, inclusive of motor vehicle
highway and non-motor vehicle pedestrian and bicycle approaches.

¢ A significant change in use is proposed, or occurs, to the highway-rail grade crossing;
especially changes in use resulting in significant increases in vehicle, pedestrian, bicycle,
train traffic, or changes in traffic patterns.

All existing grade crossings being modified shall go through the steps in Chapter 12 Grade
Separation Criteria, Subsection 12.3 before being modified at-grade.

Deviation from the preferred design criteria will require the approval of the SCRRA Project
Manager via written acknowledgement. Deviation from the minimum criteria will require approval
by SCRRA through a Request for Special Design Consideration (see Section 3.2.2).

8.1.3 SCRRA Policy on New Highway-Rail Grade Crossings

SCRRA'’s Board (Board) has passed Resolution 91-3 and Resolution 98-21 (See Appendix I)
pertaining to the establishment of a new highway-rail grade crossing on SCRRA’s system.
SCRRA’s policy, as well as State and National policy, strongly discourages the construction of
new highway-rail grade crossings and seeks to reduce the number of active highway-rail grade
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crossings by promoting grade separation or closure of existing highway-rail grade crossings. In
accordance with Resolution 98-21, a new, additional highway-rail grade crossing is not allowed
unless the member agency of SCRRA sponsors the request to construct it and the SCRRA Board
approves the request. This resolution also requires the member agency to sponsor the closure of
a nearby existing and in-service highway-rail grade crossing(s) in order to open a new
highway-rail grade crossing, so there will not be a net increase in the number of highway-rail
grade crossings on SCRRA’s commuter rail system.

New highway-rail crossings should only be permitted when the following can be demonstrated:

Where there is a clear and compelling public need (other than enhancing the value or
development potential of the adjoining property for new highways or streets)

Grade separation cannot be economically justified, i.e., benefit-to-cost ratio on a fully
allocated cost basis is less than 1.0 (when the crossing exposure exceeds 50,000 in urban
areas or exceeds 25,000 in rural areas)

There are no other viable alternatives to provide access

If a crossing is permitted, the following conditions should apply:

8.14

Whenever a new highway-rail crossing is constructed, consideration should be given to
closing one or more adjacent crossings

If it is @ main track, the crossing should be equipped with active devices with gates

The plans and specifications will be subject to the approval of SCRRA, CPUC, and the
highway authority having jurisdiction over the roadway, and any other diagnostic
stakeholders

All costs associated with the construction of the new crossing should be borne by the party
or parties requesting the new crossing, including providing financially for the ongoing
maintenance of the crossing surface and traffic control devices where no crossing closures
are included in the project

Whenever new public highway-rail crossings are permitted, they should fully comply with
all applicable provisions herein

Closure or Separation

The first alternative that should always be considered for a highway-rail crossing is elimination,
which can be accomplished by the following:

Replacing the crossing with a grade separated facility
Closing the crossing to highway traffic and removing the roadway crossing surface

Closing the crossing to railroad traffic through the abandonment or relocation of the rail
line and removal of the railroad tracks
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Closure of a crossing provides the highest level of crossing safety compared to other alternatives,
because the point of intersection between highway and railroad is removed. However, the effects
of closure on highway and railroad operations may not always be completely beneficial. The major
benefits of crossing closure include reductions in certain types of collisions and decreased delays
to highway and rail traffic, as well as lowered maintenance costs.

Decisions about whether a crossing should be eliminated or simply improved depends upon
safety, operational, and cost considerations. However, federal regulation (23 CFR 646.214(c))
specifies that "all crossings of railroads and highways at grade shall be eliminated where there is
full control of access on the highway (a freeway) regardless of the volume of railroad or highway
traffic." (See 8.5.9 and Chapter 12).

8.2 HIGHWAY-RAIL GRADE CROSSINGS

At-grade highway-rail grade crossings, also known as “level” crossings or highway-rail grade
crossings, are locations where trains intersect with other modes of transportation, including motor
vehicles, pedestrians, and bicycles. In order to provide for safety at the highway-rail grade
crossings, warning devices such as vehicle gates, flashing lights, bells, signage, medians, and
pavement markings are incorporated to warn users of the highway-rail grade crossing of
approaching trains.

8.21 Public Highway-Rail Grade Crossings

In this chapter, the term “highway-rail grade crossing” will be used to mean rail-grade crossing,
rail crossing, at-grade crossings, or crossing. The term “highway” will be used to mean highway,
road, or approach road. A large majority of SCRRA’s highway-rail grade crossings are categorized
as public highway-rail grade crossings.

8.2.2 Private Highway-Rail Grade Crossings

In many cases, SCRRA, or the member agency, provides access to private property under an
agreement between the property owner and SCRRA member agency. These highway-rail grade
crossings are prevalent where a highway or driveway is used as the means of accessing private
property that would otherwise be landlocked. A private highway-rail grade crossing might also be
used in cases where the railroad intersects private property and the private crossing allows
necessary access between sections of the private property divided by the railroad (e.g., farmland).
All private active or passive highway-rail grade crossings shall be subject to the standards and
criteria that are applied to permanent highway-rail grade crossings in this chapter.

8.2.3 Temporary Construction Crossings (Not Used by the Public)

Temporary construction crossings shall be approved by SCRRA. Temporary construction
crossings will only be considered by SCRRA where it is shown that extreme hardship and/or
unusual conditions exist that justify the crossing.

Temporary construction crossings shall not be open to the public and shall be designed and
constructed in accordance with SCRRA ES 4302.
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Temporary construction crossings shall be secured, gated, and locked with an SCRRA lock to
ensure no access is possible when not in use. Access across temporary construction crossings
shall be controlled by an SCRRA Roadway Worker In Charge (RWIC) and shall only be used
when an SCRRA RWIC is present at the worksite.

Whistling point signs per SCRRA ES 5216 shall be installed 1,320 feet (0.25 mile) from the
centerline of the temporary construction crossing in each direction along the track and shall
remain in place for the duration that the temporary construction crossing is in place. Whistling
point signs shall be removed once the temporary construction crossing is removed.

Temporary construction crossings in place for 6 months or more will require a Department of
Transportation (DOT) number assigned to the crossing. SCRRA will provide the DOT number
upon request. Emergency Notification System (ENS) Signs per SCRRA ES 8270 shall be posted
at the temporary construction crossing for the duration the crossing is in place.

8.24 Temporary Highway-Rail Grade Crossings (Used by the Public)

A temporary highway-rail grade crossing occurs when the highway, railroad, or both is temporarily
relocated to a new location. The temporary relocations can be due to the construction of a grade
separation, a railroad line change, or some other major construction project that requires the
relocation of road or track. Relocated or temporary highway-rail grade crossings shall be subject
to the standards and criteria that are applied to permanent highway-rail grade crossings in this
Manual.

8.2.5 Highway

The overall design and requirements of the highway is set forth in the standards and criteria of
the highway agency, AASHTO Publications, CPUC General Orders, CA MUTCD, and Caltrans
Standards, and shall be consistent with the requirements of this chapter. In most cases, the
highway agency has jurisdiction over the highway, outside of the immediate area of the crossing.
SCRRA and highway agency jurisdictional limits are generally defined by CPUC GO 72 and
covered in more detail in the C&M Agreement.

The overall quality of the constructed highway, including approaches to the highway-rail grade
crossing and the crossing itself, shall be sufficient to:

¢ Provide for a smooth ride for motor vehicles at the posted speed limit.
¢ Provide a smooth ride for train traffic at the designated operating speeds.
¢ Provide safe stopping sight distances (in accordance with the posted speed limit).

e Provide adequate highway and adjacent intersection capacity or mitigate/control the
queue such that motor vehicles do not queue on the tracks.

¢ Include the display of appropriate signing and pavement markings and in compliance with
the CA MUTCD.

e Provide for ADA compliance for pedestrians through the crossing.

¢ Minimize or eliminate sight restrictions for highway users and train operations.
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e Allow highway users to make clear and informed decisions that will minimize traffic
congestion and the potential for conflict.

o Comply with the standards and criteria in this chapter.

On the approaches to a crossing, the characteristics of the approach highway, traffic signals, and
approach sidewalks are an extremely important factor in developing an effective design of the
highway-rail grade crossing. Grade Crossing criteria in this chapter as well as in the ES 4000
series shall be adhered to.

8.2.6 Highway and Railroad Geometry

As applied to highways and railroads, geometry defines the horizontal and vertical curvature.
“Crossing geometry” refers to the geometrical relationship between the alignment of the crossing
highway and the railroad. This horizontal relationship may be perpendicular or skewed. The
vertical relationship may include “humps”/profile deficiencies or vertical curves. These geometric
features can affect traffic operations at a highway-rail grade crossing. Additional geometric
concerns, such as the elevation of the crossing and the number of lanes, are also aspects that
shall be considered during the design of the crossing. The geometric characteristics of a
highway-rail grade crossing greatly affect the visibility of the crossing to users—motorists,
bicyclists and pedestrians alike.

Sight distance shall be considered to the extent possible within the design of the highway-rail
grade crossing geometry and provide horizontal and vertical curves that provide an unobstructed
view of the crossing. The horizontal and vertical alignment of the highway at the approaches to
the crossing, in addition to the geometry of the railroad tracks, are major factors in considering
sight distance and overall visibility at the crossing.

8.2.7 Highway-Rail Grade Crossing Geometry

Itis SCRRA'’s policy, wherever possible, to have the highway intersect the railroad at a right angle.
When a right-angle highway-rail grade crossing cannot be achieved due to physical constraints,
the interior angle shall be designed as close to 90 degrees as practical, but shall not be less than
75 degrees.

Active warning devices shall be installed 15 feet from the centerline of the track, as measured
from the center of the mast, at new or existing highway-rail grade crossings.

For skewed crossings, highway active warning devices shall be installed perpendicular to the
highway and 15 feet from the centerline of the track, as measured from the either the center of
gate mast or tip of the gate (whichever is closer). See ES 4011 through ES 4016.

In cases where space is limited, gates may be placed at a minimum of 12.0 feet from the centerline
of track and/or parallel with the track with approval from SCRRA.

Configurations that will minimize pedestrian travel time between pedestrian gates over the
highway-rail grade crossing, while providing pedestrian gate arms of minimum length shall be
developed.
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A. Level of Service

The term “Level of Service” (LOS) is normally used to describe the performance of the roadway
network in terms of its operational ability to meet traffic volume demands. Factors that
characterize LOS include vehicle speed, travel time, freedom to maneuver, traffic interruptions,
and convenience. LOS is a mechanism used by highway departments, or highway agency, to
determine if a road is operating at ideal, average, or poor efficiency. The LOS relates the quality
of traffic service to given traffic volumes. The Transportation Research Board Highway Capacity
Manual defines six levels of service, designated A through F, with A being the highest (free flow)
and F the lowest (unacceptable and extreme congestion). At all highway-rail grade crossings that
SCRRA owns and maintains, any major modification to the crossing should allow the crossing to
perform at a level of service rating of “D” or higher.

Factors other than LOS will affect the overall operation of traffic at a highway-rail grade crossing.
To accommodate traffic-related issues, the design of a highway-rail grade crossing should include
all aspects affecting the flow of traffic—regardless of LOS.

The traffic flow is affected by warning devices and signage associated with highway-rail grade
crossings. Also, the LOS may directly affect the progression of traffic between traffic signals at
adjacent intersections with the highway-rail grade crossing signaling system.

B. Highway Design Vehicles

Both the highway horizontal and vertical design criteria and the design vehicles are established
by the highway agency having jurisdiction over the highway. The highway authority, with CPUC
concurrence, needs to establish the typical design vehicle for the grade crossing based on current
or expected use. For SCRRA highway-rail grade crossings the following design criteria shall be
used:

AASHTO WB-65 semi-tractor-trailer

Long wheelbase vehicles or trailers with low ground clearance.

The highway design vehicle used for horizontal highway geometry design at highway-rail grade
crossings and grade crossing approaches. In locations where the WB-65 vehicle may be
prohibited access, the mere posting of signage restricting access to a highway, such as “NO
TRUCKS OVER 3 AXLES” or “NO TRUCKS OVER 3 TONS”, should not be considered a reliable
deterrent for controlling truck access to a SCRRA highway-rail grade crossing. Therefore all
vehicles that may utilize the crossing shall be considered, regardless of posted signs prohibiting
access.

Highway-rail grade crossing vertical profiles shall be analyzed with the Low-Ground Clearance
Vehicle template to determine the clearance for this vehicle type. The Low—Ground Clearance
Vehicle template has a nominal six inch ground clearance. Highway-rail grade crossings should
provide a minimum clearance of three inches between the street surface and the lowest point on
the Low-Ground Clearance Vehicle template. Vehicle template should be chosen in coordination
with SCRRA.
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In the event site conditions do not allow for the design to meet the Low-Ground Clearance design
vehicle template, consider installing a W10-5 low-ground-clearance sign (as specified in the CA
MUTCD) on each approach to the highway-rail grade crossing sufficiently in advance of the
crossing to allow low-ground clearance vehicles to turn around in advance of the highway-rail
grade crossing. In addition, as recommended by the CA MUTCD, a supplemental message such
as “Ahead,” “Next Crossing,” or “Use Next Crossing” (with appropriate arrows) should be placed
at the nearest intersecting road where a vehicle can detour, or at a point on the highway wide
enough to permit a U-turn.

C. Horizontal and Vertical Alignment

The horizontal and vertical geometry of the highway approaches and adjacent intersections
(immediately upstream and downstream of the highway-rail grade crossing) shall safely
accommodate all anticipated traffic movements and required clearances of the highway design
vehicle.

D. Proximity to Adjacent Traffic Outlets

The design must consider highway-rail grade crossing proximity to highway intersections, alley
intersections, and driveways, and the impact of adjacent traffic control devices on the operation
of the highway-rail grade crossing. Refer to Section 8.2.9 Driveways for additional information on
driveways.

E. Highway Pavement

The pavement within 50 feet of the highway-rail grade crossing should be designed to high
standards in terms of thickness, materials, and quality of construction, in order to minimize or
prevent the need for future repairs or rehabilitation. The need for a high quality, low maintenance
pavement is particularly important where any exit gate loop detectors are located. Asphalts shall
conform to Caltrans or Greenbook specifications and asphalt lifts shall be a minimum of 2 inches
and a maximum of 4 inches to allow for proper compaction to ensure a quality pavement section.

F. Design Speed

The design speed of the highway-rail grade crossing highway is usually equal to or slightly above
the posted speed limit that is set by the highway agency. The highway agency having jurisdiction
over the highway-rail grade crossing shall be consulted to determine the design speed over the
highway-rail grade crossing.

G. Highway Horizontal Curves

Horizontal curves in the highway may create overall visibility challenges. In cases where existing
horizontal curves in the highway affect the overall visibility of the crossing, the following process
shall be adhered to:

¢ Analyze the sight distance through the approaches to the highway-rail grade crossing,
utilizing highway design criteria defined by the agency having jurisdiction over the
highway.

Design Criteria 8-7 March 2024



METRCLINK

Southern California Regional Rail Authority

o Determine the feasibility of highway geometry modifications to enhance the visibility of the
crossing.

¢ Use additional signaling or warning devices as necessary to mitigate the effects of
horizontal curves on visibility.

H. Vertical Profile of the Highway and Highway Cross Slope

The following items shall be followed when developing the design of the vertical profile of the
highway:

e The approach grades to the highway-rail grade crossing shall be minimized. A steeper
slope on the approaches to the highway-rail grade crossing will increase the acceleration
time and, consequently, will increase preemption time for the traffic signals related to the
crossing. Transitions of the edges of the pavement (EP) of the highway-rail grade crossing
approach highway—from the normal 2 percent cross-fall (from centerline to EP) to the
track grade (where both halves of the highway will slope to match the profile of the railroad
track) —shall be accomplished in a manner that will not create any abrupt changes in the
highway. Refer to SCRRA Grade Crossing Manual for additional guidance.

o Vertical curves within the highway at a Highway-Rail Grade Crossing shall not be allowed.
Vertical curves outside of the Highway-Rail Grade Crossing should meet the Stopping
Sight Distance requirements from the latest editions of the Caltrans Highway Design
Manual, or AASHTO publication entitled A Policy on Geometric Design of Highways and
Streets.

e At highway-rail grade crossings with multiple tracks, the tops of the rails for all tracks shall
be in the same plane. The intersection of highway and railroad shall be as level as
possible.

¢ The highway vertical profile grade at lip of gutter pan should be zero percent within 10 feet
of the centerline of the nearest track and the grade can be increased to 1.11 percent up
to 37.50 feet from the centerline of the nearest track. Beyond 37.50 feet from the centerline
of the nearest track, the grade on the approach to the highway-rail grade crossing shall
be minimized, with due respect for low-ground-clearance vehicles, to allow maximum
acceleration by heavy trucks. Refer to SCRRA ES 4001 for additional details.

. Truck Movements

The design of improvements to the highway-rail grade crossing must factor in all likely means by
which the highway-rail grade crossing shall be traversed. The design shall allow for the free
movement of the design vehicle throughout the highway-rail grade crossing envelope and
downstream intersections. The turning radius of the horizontal design vehicle shall be applied for
all allowable turning movements, superimposing the vehicle wheel paths and vehicle body paths
onto the proposed highway-rail grade crossing design. This shall be accomplished using the
appropriate truck turning template software.

Curb return radius, and the location and length of raised medians may need to be refined based
on the design vehicle for that crossing. In some cases, the installation of additional traffic control
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methods such as raised medians may not be required if the raised median (or other control
measure) would prevent a design vehicle from safely traversing the crossing and/or adjacent
intersection.

Effective ingress and egress shall be provided for the typical design vehicle traversing the
crossing. The following steps shall be followed during the design process:

e Analyze the turning radius of the WB-65 design vehicle within the proposed design.
¢ Mitigate the effects of insufficient turning radius within the design.

e Submit a drawing demonstrating that the design vehicle successfully navigates into and
through the designed highway-rail crossing.

J. Railroad Geometry and Condition of Railroad Facilities

If the railroad geometry and facilities in the vicinity of the highway-rail grade crossing do not meet
current SCRRA standards, or the railroad facilities are not in acceptable condition, the railroad
facilities shall be reconstructed to correct any deficiencies. Designer is encouraged to review
geometry and condition of the railroad 1000 feet either direction from the project limits.

A review and analysis of the railroad geometry is particularly important if the highway-rail grade
crossing is located within, or near, a railroad curve; or if other special railroad facilities exist near
the crossing such as special trackwork (turnouts and crossovers), a passenger station, or a
railroad bridge.

Additionally, the location of special trackwork, station platforms, bridges, wayside signals, signal
or communication houses, pull boxes, longitudinal utilities (both surface and underground), and
the location of all existing active warning devices should be determined.

After the survey of the existing railroad geometry and facilities is conducted, the necessary
engineering and condition analysis to determine the changes and modifications required to bring
the railroad facilities into compliance with current SCRRA standards and criteria shall be
performed with input from SCRRA.

K. Highway Approaches

Highway approaches to a highway-rail grade crossing shall, at a minimum, be designed to meet
the requirements set forth in CPUC GO 72. The following highway-rail grade crossing
requirements are contained in CPUC GO 72:

e Part lll, Width of Public Crossings:

[Highway-rail] grade crossings shall be a width not less than the traveled approach
portions of the adjacent sections of road, highway or street, including usable shoulders
and sidewalks [pedestrian pathways].

e Part IV, Minimum Width:

[Highway-rail grade] public crossings hereafter constructed shall not be less than
twenty-four feet wide in effective roadway width measured at right angles with the
centerline of the roadway.
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e PartV, Deceleration and Acceleration Lanes:

Deceleration and acceleration lanes for vehicles required to stop at railroad [highway-rail]
grade crossings should be provided wherever public agencies [highway agencies]
determine such lanes are necessary. Deceleration and acceleration lanes should also be
provided on roadways adjacent to the grade crossing to address safety concerns for
vehicles turning towards the grade crossing or departing the grade crossing area and
needing to merge into the flow of traffic on the adjacent roadway. Without proper
acceleration lanes on the adjacent roadway and at un-signalized intersections, vehicles
could queue back onto the grade crossing while waiting for a gap in traffic. If acceleration
lanes cannot be provided, a traffic signal may be warranted to mitigate safety concerns.
Refer to CA-MUTCD, Part 4 for Traffic Signal Warrant 9 — Proximity to a Grade Crossing.

e Part X, Surface of Crossings:

At the time of construction, the surface of the highway shall be installed to conform to the
plane of the rails for the entire area between rails, between tracks, and to two feet outside
the rails.

Where crossings involve two or more tracks, the top of rails for all tracks shall be brought
to the same plane where practicable. The surface of the highway shall be at the same
plane as the top of rails for a distance of at least two feet outside of rails for either multiple
or single-track [highway-rail grade] crossings. The top of rail plane shall be connected with
the grade line of the highway each way by vertical curves of such length as is required to
provide riding conditions and sight distances normally applied to the highway under
consideration.

e Part Xl, Approach Grades:

Approach grades not in excess of six percent are desirable, but where not reasonably
obtainable due to local topographical conditions, the gradients in the vicinity of the rails
shall be kept as low as feasible.

Should the Project Lead modify an existing highway rail crossing that has more than six percent
approach grades, the Project Lead should modify the approach grades to meet CPUC GO 72.
Refer to Crossing Profile —Vertical Alignment section of U.S. Department of Transportation,
Federal Railroad Administration Highway-Rail Crossing Handbook for additional useful
information and recommendations on vertical curves.

The approach grades are defined to be 30 feet from the outermost rail.

It is important that vehicles traversing the highway-rail grade crossing be given a clear avenue of
escape after, or downstream of, the highway-rail grade crossing. To clarify, a vehicle entering the
footprint of the highway-rail grade crossing shall have an unimpeded means of clearing the
crossing. In cases where there is an intersection adjacent to the crossing, it may be necessary to
add a refuge in the cross-traffic direction to allow a design vehicle to clear the intersection and
move onto the cross street without constraining the movement of cross traffic.
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L. Highway and Railroad Interface

Sidewalks and pavement approaches to the highway-rail grade crossing shall be constructed
using hot mix asphalt concrete between the crossing panels and a distance of ten feet from the
centerline of the track.

8.2.8 Median Islands

A. General

Installing raised medians on approaches to highway-rail grade crossings is an effective way to
channelize motorists and discourage RR warning device gate circumvention, U-turns movements
and motorist access to/from adjacent driveways which could impede safety at the highway-rail
grade crossing.

B. Design Requirements

Design of median islands shall conform to the latest SCRRA Engineering Standards as well as
criteria from the AASHTO publication titled “A Policy on Geometric Design of Highway and
Streets”.

Raised median islands shall be used on both approaches where possible to the highway-rail
grade crossing to constrain undesirable traffic movements

On each approach to the highway-rail grade crossing, the raised median shall begin 10 feet from
the centerline of the nearest track. The end of the median adjacent to the highway-rail grade
crossing shall be square, with a six-inch radius on the corners to discourage motorists from
making left or U-turns on the grade crossings, between the raised median islands.

The preferred length of the median as measured from the highway-rail grade crossing gate shall
be 100 feet. When not feasible a minimum of 60 foot raised median is required to channelize
automotive traffic. The width of the median shall be ten feet minimum if a warning device is
installed in the median and four feet if no warning device is installed in the median. The minimum
width of the median may be two feet with the approval of SCRRA and the highway agency. Raised
median height shall be eight inches.

It is preferable that the median island width remains a minimum of 10 feet for the entire length of
the median. However, in circumstances where ROW is limited or channelization for left turn lanes
downstream is required, the median width must remain a minimum of 10 feet for a distance of 20
feet beyond the warning devices, to allow adequate room for SCRRA’s signal forces to maintain
the RR warning devices.

The height of the median curb is recommended to be 6” by FRA. CPUC recommendation is to
use 8” high median curb. The median curb height will be 8” for all SCRRA system grade crossings.
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Table 8-1 shall be used in the selection and design of raised medians.

TABLE 8-1. STANDARD SCRRA APPLICATIONS OF RAISED MEDIANS

past driveway

driveway, and shaped to
limit vehicular movements

Design

Conditions Option 1 Option 2 Notes

Adjacent Install Raised Raised medians The use of the raised median
driveways medians to extend extending past the shall effectively control

vehicular activity at the
driveway

owner

Multiple lanes Install raised N/A Raised medians are mandatory
medians for in instances where additional
additional gates and lights are needed for
highway-rail grade proper lane coverage
crossing gates

Light traffic or Install raised N/A The use of the median shall

rural area medians effectively control vehicular

activity

Limited highway | Install raised Install raised delineators, The installation of medians

right-of-way medians upon approval of roadway | may require the acquisition of

additional highway right-of-way

Insufficient truck
turning radius

Extend median to
the maximum
length that still
accommodates
truck movements

Consider exit gates

Insufficient Truck turning radius
may be a defining component
on the use of exit gates instead
of raised medians

Insufficient
right-of-way for a
raised median

Acquire additional
right-of-way for the
installation of the
raised median

Use surface mounted
channelizers , if right of
way acquisition is not
possible

The installation of surface
mounted channelizers or other
devices between traffic
directions should be
considered if the acquisition of
additional right-of-way is
possible

In addition to preventing vehicles from driving around gates, well designed medians limit
movements into and out of driveways near highway-rail grade crossings, as discussed in
Section 8.2.6, thus minimizing vehicle queuing hazards associated with cross-traffic vehicle

movements.

The primary median width requirement, per CPUC, is that there shall be a minimum horizontal
clearance of two feet between any part of the median installed railroad warning device (typically
the RR flasher backplate) and the face of the curb.
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C. Median Landscaping

In general, trees, shrubbery, and similar view obstructing landscaping are not allowed on highway
approaches within 150 feet of a highway-rail grade crossing or in the median within 150 feet of
the crossing. Low maintenance stamped concrete, pavers, decomposed granite, ballast rock or
other hardscape materials shall be the standard landscape treatment for median islands and
sidewalk approaches to grade crossings.

8.29 Driveways

The location of driveways, alleys, or similar facilities (with respect to the highway-rail grade
crossing) can significantly affect the safety associated with highway-rail grade crossing
operations.

New driveways (private or public) shall not be located within 100 feet of the nearest highway-rail
grade crossing active warning gate. Existing driveways within 100 feet of the nearest highway-rail
grade crossing active warning gate shall be removed or appropriately reconfigured to achieve
safety objectives such as increased safety of automotive and pedestrian traffic.

Table 8-2 shall be consulted for the design of mitigations when driveways are located adjacent to
the crossing:

TABLE 8-2. DRIVEWAY MITIGATIONS

Driveway Location Raised Medians Signage Warning Gates

Near-side Install Install R3-5 (RT) Installed at entrance
“Right Turn Only” sign | quadrant

at the driveway; one-
way signage installed
in the raised median

Far-side Install R3-5 (RT) Installed at entrance
Install raised island at “Right Turn Only” sign | quadrant.
the driveway to prohibit | at the driveway; one- Consider exit gates if there
left turns toward the way signage installed | is a possibility of unsafe
tracks in the raised median access through the raised
median

Driveways adjacent to a highway-rail grade crossing which require vehicle reversing (backing)
movements shall not be allowed and the highway agency shall prohibit the reversing moves. If
the driveway can only be accessed by a backing movement by the design vehicle, then this
driveway will need to receive one of the following mitigations to eliminate any reversing
movements near the grade crossing:

¢ Relocate the driveway away from the grade crossing to provide sufficient turning capability
for the design vehicle.
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¢ Modify the loading/unloading areal/location to provide sufficient turning capability for the
design vehicle so that a reverse movement into the driveway is not required.

¢ Widen the highway so the design vehicle can exit the travelled way and provide sufficient
turning capability for the design vehicle.

The design and actual usage of the driveway shall not allow the reverse movement of vehicles
through and over the highway-rail grade crossing while entering or exiting the driveway.

In such instances, the roadway owner shall endeavor to close the near-side driveway or work with
the adjacent property owner to control this access to address the unsafe vehicle movements.
Special traffic signage and other traffic control devices shall be installed to control undesirable
traffic movements, especially reverse or slow movements into or out of driveways near tracks.

8.2.10 Visibility

It is SCRRA'’s policy to work jointly and responsibly with highway agencies, and other adjacent
private property owners, to ensure that proper visibility is maintained at the highway-rail grade
crossing. Buildings, fences, walls, billboards, highway geometry, trees, vegetation, natural or
man-made embankments, or other man-made structures will play a significant role in the overall
visibility at the highway-rail grade crossing, and these features will become important in the
geometric design process. The CA MUTCD requires that all advance warning signage, pavement
markings, and highway-rail grade crossing warning devices be clearly visible to the approaching
motorist.

Horizontal and vertical curves within the highway near, or at, the highway-rail grade crossing
create additional concerns. In cases where the sight distance is not sufficient to allow adequate
braking prior to the crossing, the need for active/RR-interconnected advance warning devices
should be examined.

Of particular concern is stopping sight distance near and across the highway-rail grade crossing.
Refer to the Vertical Profile of the Highway and Highway Cross Slope Section 8.2.7-1 Highway
and Railroad Geometry, for highway geometry that impacts stopping sight distance. All aspects
of the highway geometry shall be examined and follow the Caltrans Highway Design Manual or
AASHTO publication titled “A Policy on Geometric Design of Highways and Streets” requirements
for stopping sight distance. During the design phase, all measures for improving visibility at
crossings shall be examined and any detected hazards shall be mitigated.

The following actions shall be taken during the design of a grade crossing to preserve and improve
visibility at highway-rail grade crossings:

e Prohibit new trees at highway-rail grade crossing approaches and medians, and ensure
existing trees are trimmed on a regular basis by the highway authority for proper visibility.

¢ Prohibit new ground covers or shrubs within 150 feet of the near rail crossing, and ensure
the existing trees are trimmed for proper visibility.

¢ Investigate the possibility of mitigating the effects of adjacent development on overall
visibility at the crossing, related to location of structures, signage and other features.
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e Ensure stopping sight distances are per the Caltrans Highway Design Manual or the
AASHTO publication titled “A Policy on Geometric Design of Highways and Streets”.

e Prohibit Vehicle parking within 100 feet of the highway-rail grade crossing, as measured
from the furthest automatic warning device from the tracks.

8.2.11 Sight Triangles

It is SCRRA'’s policy to work jointly and responsibly with highway agencies, and other adjacent
private property owners, to ensure that improvements to properties adjacent to the railroad
corridor, and particularly at highway-rail grade crossing, are designed so as to mitigate the effects
of the development on highway-rail grade crossing safety. See Railroad-Highway Grade Crossing
Handbook published by FHWA Chapter 2 Engineering Treatments.

8.2.12 Passive Traffic Control Devices

Passive warning devices are traffic control warning devices not activated by trains, vehicles, or
pedestrians. Passive warning devices provide static messages of warning, guidance, and (in
some instances) mandatory action for the motorist, bicyclist, or pedestrian. Passive warning
devices placement shall be consistent with and not conflict visibility of active traffic warning
devices. The application of passive warning devices is defined in Part 8 of the CA MUTCD.

A. Signage

See Design Criteria Section 31.7 Highway Rail Grade Crossing Signage for Signage criteria at
highway-rail grade crossings.

B. Roadway Striping and Pavement Markings

Striping and pavement markings are defined within Part 8 of the CA MUTCD and SCRRA ES
4006. The configuration and location of striping shown in Chapter 8 of the CA MUTCD and
SCRRA ES 4006 shall be adhered to.

SCRRA has defined additional striping and delineation requirements that apply to highway-rail
grade crossings where SCRRA is jointly responsible with the highway agency. These measures
include the following:

¢ White edgeline striping with raised pavement markers along edge of travel way: (SCRRA
ES 4011 through 4017)

¢ Yellow median striping with raised pavement markers between raised medians: (SCRRA
ES 4011 through 4017)

o 24" white RR Stop Line, located 8’ (min) in advance of nearest RR flasher

o White “KEEP CLEAR” pavement markings: (CA MUTCD Section 3B.17 and Caltrans
Standard A24E)

o  White “WAIT HERE” pavement markings: (Caltrans Standard A24D)

e Turn Arrows upstream of the crossing are prohibited
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The highway agency is responsible for approving the use of highway pavement markings. This
will require coordination with the highway agency. Maintenance responsibilities for pavement
markers, channelization/traffic control features, striping and pavement markings are the
responsibility of the highway agency, unless defined otherwise in the C&M agreement.

8.2.13 Active Traffic Control Devices

All SCRRA public highway-rail grade crossings shall be equipped with active warning devices to
warn roadway users of a train on approach to the crossing, in accordance with CPUC GO 75, this
chapter, and the CA MUTCD. Furthermore, it is SCRRA'’s policy that any new SCRRA private
highway-rail grade crossing shall be equipped with standard active equipment at the private
owner’s expense and maintenance costs (subject to annual increases) of the standard equipment
shall be borne by the private owner for the life of the crossing.

A. Design Requirements

The placement of active warning devices is an important factor in the overall design process.
Baseline criteria have been developed to use for guidance in the placement of the highway-rail
grade crossing devices. It is SCRRA standard to provide flashing lights for each traffic lane
approaching the highway-rail grade crossing. For more detailed information on the location,
dimensions, selection of warning devices, and how the railroad signaling system works in
conjunction with the warning devices, refer to SCRRA’s Engineering Standards for Signals and
Communications.

Each warning device is constructed on a substantial foundation required for the safe support of
the device. These foundations may require a large footprint and must be considered in the
placement of the device. The utilities and drainage associated with the highway-rail grade
crossing shall be considered when developing the overall layout of the devices. Additionally, the
position of present and future foundations must be taken into account when considering utility
encroachment—it may be necessary to relocate utilities and other facilities that could interfere
with these foundations. Conflicts with overhead utility wires and gate arms should also be
considered during the development of the overall device layouts.

For additional information on the various types of warning devices, refer to CPUC GO 75 and
SCRRA Engineering Standards. In addition to the crossbuck, a sign indicating the number of
tracks (if two or more tracks are present) at the crossing is mounted on each RR Warning Device
to indicate the presence of multiple tracks at the crossing.

Some applications of RR flashing lights include backlights mounted on the mast in addition to the
standard flashing signal configuration. SCRRA’s policy is to not use backlights on exit gates and
median mounted entrance gates to avoid motorist confusion.

When a Standard No. 9 Gate is used, the flashing light mounted on the mast shall provide warning
for the curb and the traffic lane. If there is more than one lane, and highway width is greater than
the maximum length of the single gate arm, an additional device on a raised median will be
required. Additionally a No. 9-A cantilever signal may be used for flasher placement over
additional travel lanes.
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Where pre-signals are installed, the locations of both the railroad and traffic signals shall be
evaluated to ensure the combination of traffic lights and highway-rail grade crossing warning lights
is coordinated and do not conflict with one another, thus mitigating possible confusion for
motorists approaching the tracks. A line of sight evaluation should be conducted to ensure
visibility of all devices. Final configuration and types of proposed warning devices is subject to
approval by SCRRA.

B. Crossing Gate Systems

i. Entrance Gate System

Standard RR gate systems utilize entrance gates installed in the approach quadrant of the
highway-rail grade crossing and in the approach median when necessary. Also depicted here are
optional Pedestrian Gates. (Figure 8-1).
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FIGURE 8-1. ENTRANCE GATE SYSTEM

ii. Exit Gate System

Exit gates are gates installed on the downstream quadrant of the highway-rail grade crossing and
in the downstream median when necessary. They are installed in conjunction with the standard
entrance gate system as an additional safety measure, see Figure 8-2. Exit gates shall only be
used when all other options to mitigate gate circumvention have been exhausted (including the
use of raised medians as discussed in Section 8.2.8 in this chapter) and an exit gate system is
the only feasible option. With the exception noted in Section 8.2.13-D in the section named
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Intersections of Highways Adjacent and Parallel to Rail Corridor exit gates shall require SCRRA
approval. If used, exit gates shall be perpendicular to the roadway.
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FIGURE 8-2. EXIT GATE SYSTEM

The inclusion of exit gates requires the installation of induction loops that are part of the vital
crossing signal system within the pavement. It is SCRRA’s policy to maintain these loops when
they are integrated into the vital railroad signal system. Refer to SCRRA ES 8405 for further
discussion on the use of induction loops.

The following protocols shall be observed during the engineering and construction of these
induction loops:

o SCRRA ES 8405 shall be referred to for placement of induction loops through the crossing.

¢ SCRRA ES 8405 shall be referred to as a minimum standard for the pavement structure
through the crossing; shall verify the pavement section through appropriate engineering
analysis; and enhance the specifications as necessary to meet the needs of the design.
Low maintenance high quality pavement sections shall be installed within 50 feet of the
highway-rail grade crossing as noted in the Highway Pavement section of Section 8.2.7-F.
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¢ A mandate that the contractor shall not install pavement within the limits of the highway-rail
grade crossing and the induction loops without the review and approval of SCRRA shall
be included within the construction specifications.

e The highway agency having jurisdiction over the highway shall execute a Construction
and Maintenance Agreement defining the induction loops, as well as the division allocation
of maintenance responsibilities and costs regarding the crossing.

Table 8-3 can be a used as a general reference for the installation of gates.

TABLE 8-3. SCRRA STANDARD FOR ENTRANCE GATE INSTALLATIONS
TWO-WAY TRAFFIC

Number of Raised
Approach Lanes Median Option 1 Option 2 Option 3
1 No Two No. 9 devices N/A N/A
1 Yes Two No. 9 devices N/A N/A
2 No Two No. 9-A devices N/A N/A
2 Yes Two No. 9-A devices Four No. 9 Two No. 9
devices
3 Yes Two No. 9-A devices N/A N/A
Two No. 9 devices
4 Yes Two No. 9-A devices N/A N/A
Two No. 9 devices
C. Measures to Counter Potential Gate Circumvention

When analyzing a highway-rail grade crossing for gate placement, it is important to assess the
opportunities that motorists will have to drive around the lowered gate, see Figure 8-3. Many
conditions exist that promote such opportunities. Several of these conditions are listed below:

¢ Higher traffic counts, and the resulting delays at the gates.

¢ In locations, or at times when there is light traffic, presenting less restrictions to gate
violation.

¢ In locations where the vehicle crossing is adjacent to a station where dwell times within
the station cause longer gate down time.

e The proximity of driveways or intersections that provide opportunities for gate violations.
The project location shall be analyzed to assess the need to install median islands, lengthen

existing median island(s), or to include exit gate(s) in order to counter potential or observed gate
circumventions.
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FIGURE 8-3. POSSIBLE ILLEGAL GATE CIRCUMVENTION PATHS AT INTERSECTIONS
WITH HIGHWAY ADJACENT TO RAIL CORRIDOR

D. Intersections of Highways Adjacent and Parallel to Rail Corridor

At an intersection with a highway that runs parallel with the rail corridor, there is a possibility for
vehicles to circumvent the standard entrance gate configuration by utilizing the far-side lanes of
opposing traffic; where the opposing traffic has been halted by the entrance gate of the opposing
lanes, creating a clear, but unsafe and illegal path across the tracks.

For highway intersections within 100 feet of the highway-rail grade crossing with multiple main
tracks, an exit gate system should be considered to discourage vehicular movements from
accessing the track area.

8.2.14 Adjacent Crosswalks

Pedestrian crosswalks parallel and adjacent to highway-rail grade crossings are strongly
discouraged. Pedestrians using these crosswalks may cause vehicles to queue over the
highway-rail grade crossing without an avenue of escape. Active measures should be taken to
prohibit access using signage and barricades. Any new proposed crosswalks that are adjacent to
a highway-rail grade crossing will require SCRRA approval. If they are used, these crosswalks
shall be accessible for the cross slope.

8.2.15 Adjacent Highway-Rail Grade Crossings

The location of adjacent highway-rail grade crossings should generally be noted and analyzed
with the operation of the subject highway-rail grade crossing.
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At locations where there is a possibility of vehicles queuing over a highway-rail grade crossing,
the design shall be coordinated with the owners and operators of both highway-rail grade
crossings to develop a solution to avoid vehicles being trapped between the highway-rail grade
crossings or over either highway-rail grade crossing.

8.2.16

Traffic Signals

Several factors shall be considered when deciding on the inclusion of a traffic signal into
highway-rail grade crossing system, some of which are listed below. In addition, queuing studies
and diagnostic reviews should be conducted during traffic peak-hours to accurately assess actual
traffic conditions at the project site.

Traffic congestion should be minimized when possible along the highway that crosses the
railroad tracks. Various factors can affect the operation of traffic at the highway-rail grade
crossing and can cause traffic to queue over the tracks. Motorists should be encouraged
to use grade separations instead of grade crossings wherever possible.

The presence of a traffic signal downstream of the highway-rail grade crossing may tend
to generate long traffic queues that could back up over the tracks, depending on proximity
to the grade crossing, cycle length of the traffic signal, amount of green time given to the
movement of traffic downstream of the track and vehicle platooning. Even traffic signals
at intersections upstream of the grade crossing can impact traffic operations at the grade
crossing and need to be reviewed and evaluated.

CA MUTCD, Section 8C.09, “Traffic Control Signals at or Near Highway-Rail Grade
Crossings” recommends the preemption of traffic signals located within 200 feet of the
highway-rail grade crossing. In addition, Section 8C.09, Paragraph 05 suggests
preemption may be appropriate for longer distances, depending upon vehicle queuing.
Refer to Section 8.2.17 Preemption, of this chapter for additional information on
preemption.

The location of a nearby pedestrian crosswalks whether controlled or uncontrolled may
cause traffic to back up into the highway-rail grade crossing, especially during peak traffic
hours. If possible, consider removal of pedestrian crosswalks immediately downstream of
grade crossings to avoid vehicle-pedestrian conflicts.

Some commonly used mitigation measures are as follows:

Traffic signal coordination between traffic signals along the highway corridor

Installation of pre-signals, queue-cutter signals, hybrid pre-signals, hybrid queue-cutter
signals, operated in a way to provide queue prevention at the grade crossing,

Vehicle detection systems to control vehicles from queuing on the grade crossing

Turning movement prohibitions towards the grade crossing and/or downstream of the
grade crossing.
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E. Adjacent Stop Controlled Intersections

All-way stop-controlled intersections should generally be avoided in all instances adjacent to
grade crossings. Vehicles traversing the highway-rail grade crossing should have a clear path
over the crossing that is unimpeded by vehicular cross traffic. Consider changing the intersection
control to remove the stop control for the movement clearing the track or determine if a traffic
signal is warranted.

The location of a nearby stop controlled intersection downstream of the grade crossing may tend
to cause traffic to back up into the highway rail grade crossing, especially during peak traffic hours.
Depending on the proximity of the downstream intersection and the length of the design vehicle,
regular queuing could occur on or past the grade crossing. If possible, consider removing the stop
control condition for vehicles clearing the grade crossing. Consider replacing the stop control with
a preempted traffic signal.

F. Design Scope

The design shall specify all traffic signal equipment, including: traffic signal controller assemblies
and software, the railroad interconnection system, railroad interface panel, vehicle detection
systems, battery backup systems, emergency vehicle preemption systems, video monitoring
systems (if applicable), blank-out signs (if needed), lighting for the intersection and the grade
crossing , sign illumination systems, communication devices and systems.. The design shall
incorporate equipment that has been proven to be reliable, durable, and effective on SCRRA or
other major Class 1 inter-city passenger or commuter railroad systems, and already is or can be
readily incorporated in current SCRRA System active warning devices. In order to provide this,
the designer shall coordinate with SCRRA forces for advice/direction regarding this matter.

The design shall incorporate features and equipment that are familiar to SCRRA Engineering,
Construction and Maintenance staff and contractors and that will contribute to the inspection,
testing, repair operations, and maintenance of the traffic signal system. Any new testing
procedures, or methods required by new equipment, must be identified and submitted to SCRRA
and the highway agency for consideration and approval before implementing the new equipment
and procedures.

G. Traffic Signal Standards

Traffic signal systems shall be designed in accordance with the standards and practices of the
highway authority having jurisdiction over the specific traffic signal system. The most current
version of the applicable standards in effect at the time of proposal submission shall be used.

The design shall adhere to the latest version of CA MUTCD and the highway authority’s design
criteria for traffic signals, or to a separate criterion specifically established by the highway agency.
Any new or modified traffic signal system shall be coordinated and integrated into the civil and
track design to provide a seamless interface between the design disciplines.

H. Traffic Signal Design

As per the CA MUTCD, if railroad preemption is provided at a signalized intersection, the normal
sequence of traffic control signal operation shall be interrupted by the railroad (preempted upon
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the approach of a train). The sequence of traffic signal and railroad warning system operations
during the interruption shall avoid entrapment of vehicles on the highway-rail grade crossing
(entrapments that might result from conflicting displays in which the traffic control signals are
green, even while the railroad active warning flashing-light signals are active). During the
preemption hold interval, the traffic signal indications shall prevent vehicles from moving toward
the track area while displaying a green protected movement signal for traffic to move off the tracks
and away from the crossing. All turning movements toward the highway-rail grade crossing that
are currently permitted shall be prohibited during the signal preemption sequences. A blank-out,
changeable message sign, appropriate highway signal indication, or other similar control shall be
used to prohibit turning movements toward the highway-rail grade crossing during preemption.
Turn prohibition blank-out signs that are associated with preemption shall be visible only when
the highway-rail grade crossing restriction is in effect. For signalized intersections that display a
red indication during preemption to restrict all movements across the tracks, a R10-11 blank-out
sign may be used.

The R3-1 (NO RIGHT TURN), R3-2 (NO LEFT TURN), and R5-1 (DO NOT ENTER) blank-out
signs are typically placed to easily be seen by the motorist intending to make a turn. The R3-1
signs should be placed on the near side of the intersection (adjacent to the right-turn lane) and
on the far side of the intersection (to be visible to the motorist at the stop line of the intersection,
prior to making the right turn towards the grade crossing). The R3-2 should be placed over the
highway in line adjacent to the left-turn signal indications if possible. . The R5-1 should be placed
to keep motorists from entering the restricted area. .

Per the CA MUTCD, Section 4D.27, “Preemption and Priority Control of Traffic Control Signals”,
whenever a traffic signal is provided with emergency vehicle preemption and railroad preemption,
the railroad preemption shall have priority. In the event of a demand for emergency vehicle
preemption during the time the intersection is operating on railroad preemption, the railroad
preemption sequence shall continue unaffected until completion. In the event of a demand for
railroad preemption during emergency vehicle preemption operation, the railroad preemption
function shall immediately assume control of intersection operations.

Traffic signals may be used to enhance the control of highway users at highway-rail grade
crossings. A detailed analysis shall be conducted for any planned signalized intersection to
properly define the lane geometry and configuration.

Traffic signal system design shall incorporate input from the highway authority having jurisdiction
over the traffic signal system. A traffic signal system plan shall be prepared for each new or
modified traffic signal system. The traffic signal system plan shall be in a format acceptable to the
highway authority having jurisdiction over the traffic signal system and shall be prepared by a
professional Civil Engineer registered in the State of California.

The following general criteria shall apply to designs of traffic signals:

o Traffic signals, pedestrian signals, and any special signs required shall be designed and
installed in accordance with the highway authority’s specifications.

e Where there are existing conductors, interconnecting traffic signal and railroad signal
system, they may be reused if in good condition and adequate for the desired type of
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interconnection. See Section 8.4.1 for information on interconnection circuitry. New traffic
signals shall be integrated into the existing or modified system, as appropriate, in
accordance with the highway agency’s standards and specifications, and SCRRA
requirements. In particular any traffic signal work performed that affects a crossing with
an existing preemption interconnection shall require that the interconnection configuration
be brought to current SCRRA standards.

The designer shall be responsible for coordinating with the appropriate local utility
company to determine the source of power and the utility company’s requirements for
each new or modified traffic signal and safety lighting system.

The design and placement of vehicle detection loops within 25’ of the tracks shall be
coordinated with SCRRA.

Where the traffic signal system design requires the removal of existing traffic signal
equipment, the existing traffic signal system shall be kept operable until the new
equipment has been installed, tested, and put into service. During periods when the
existing traffic signal is inoperable, the intersection shall be flagged in accordance with the
requirements of the highway authority. In cases where the operation of the existing traffic
signal would cause vehicle queuing onto the adjacent grade crossing, the highway
authority or project owner shall provide roadway flagging at the grade crossing and
discuss the need for railroad flagging with SCRRA.

For modifications of existing traffic signals, new and modern signal equipment shall be
installed as approved by the Public Agency.

. Left-Turn Movements

A traffic study shall be conducted to determine the need and length for left-turn lanes and
protected left movements at existing signalized intersections that are preempted by trains, which
do not have left-turn lanes and/or protected left-turn signal indications (green arrows). All legs of
the intersection shall be evaluated to determine the appropriateness of the left turn protection. In
addition, the length of the left-turn lane shall be evaluated for proper application according to
traffic demands. The left-turn protection (green arrow) shall provide the following criterion during
the preemption sequence:

Provide sufficient green time for the left-turn movements traveling away from the
highway-rail grade crossing to clear any queues over the railroad tracks.

Restrict conflicting left-turn movements toward the tracks. In cases where an existing
left-turn lane is not provided with a signal head equipped with a protected left-turn arrow,
the traffic signal shall be modified to provide a protected left-turn arrows or no-left-turn
blank-out signs restricting the left-turn movement towards the tracks.

Allow non-conflicting left-turn movements away from the tracks during railroad preemption.

The designer shall analyze the length of left-turn lanes in association with the overall crossing. A
left-turn lane configuration extending across the tracks should be avoided.
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If a left-turn lane extending across the tracks is required, SCRRA approval is required and shall
include countermeasures to warn motorists not to stop on the tracks, such as traffic signals,
striping, and signing. An engineering study shall be performed to evaluate the traffic movements
associated with adding or modifying a left-turn lane through the highway-rail grade crossing. The
study shall recommend appropriate mitigations to avoid the trapping of vehicles across the
highway-rail grade crossing that shall be included in the design, such as:

¢ Install an interconnected traffic signal at the highway intersection to allow the clearance of
the left-turn lane upon the arrival of a train.

e Install a queue-cutter signal or pre-signal to provide queue prevention at all times at the
grade crossing.

J. Pre-Signals

Pre-signals are traffic signals that control traffic approaching a highway-rail grade crossing, in
conjunction with the traffic system of an adjacent downstream highway intersection, to prevent
queueing over the highway-rail grade crossing.

Refer to CA MUTCD, Section 8C.09, “Traffic Control Signals at or Near Highway-Rail Grade
Crossings” for requirements associated with pre-signals. Whereas existing traffic signal
preemption is mandated to clear queued vehicles from the crossings upon arrival of trains, a
pre-signal is intended to prevent queuing across the highway-rail grade crossings during each
traffic signal cycle, regardless of the presence of a train on the approach. A pre-signal does not
eliminate the need for preemption, but it does significantly reduce the likelihood that vehicles are
within the minimum track clearance distance and clear storage distance, at the onset of the track
clearance green time (see Section 8.2.16-K for an explanation of these terms).

To mitigate the possible confusion of conflicting signal directions between the pre-signal and
railroad crossing warning signal, a Standard No. 9-A cantilever shall not be used as or used to
mount a pre-signal. In locations where both a pre-signal and a cantilever are already present or
are typically required; installation of the pre-signal only should be considered, when possible, to
avoid motorist confusion; the final determination shall be made by SCRRA’s Director of
Communications and Signals. This installation allows the railroad warning gates and lights to
operate in conjunction with the traffic pre-signals to send the appropriate message to the motorist.

Pre-signals and all associated signage installed in front of a railroad crossing gate shall be
positioned to not interfere with the visibility of the railroad flashing-light signals or other traffic
control signals.

A pre-signal shall be considered in the following cases:
o Where the clear storage distance is 50 feet or less.

e At approaches where high percentages of long-length vehicles (i.e. semi-trucks with
trailer, buses, recreation vehicles, etc.) are evident and the clear storage distance is less
than 75 feet. A vehicle classification study should be conducted to determine the types of
vehicles using the crossing.
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e Where the clear storage distance is greater than 50 feet or 75 feet (depending on the
highway vehicle design length), but less than 120 feet, and an engineering study
determines that vehicle queuing regularly extends near, at or past the grade crossing.
Where the clear storage distance is 200 feet or less. An engineering study should be made
to evaluate the various elements involved in a pre-signal including the need for the
pre-signal.

K. Pre-Signal Location

There are two primary alternative locations for placement of traffic signal heads at the crossing.
Pre-signals can be placed on mast-arm poles placed ahead of the highway-rail grade crossing
(upstream), or between the highway-rail grade crossing and the intersection (downstream).
Downstream placement of the pre-signal mast-arm pole is the preferred position, so the stopping
position of the vehicular traffic is close to the crossing. Where the pre-signal pole is placed
upstream of the highway-rail grade crossing with multiple approach lanes, a pole shall be placed
on the sidewalk and on the median. In all cases, pre-signal poles shall be positioned to maintain
visibility of the railroad flashing lights.

CA MUTCD, Section 4D.11, “Number of Signal Faces on an Approach” states that a minimum of
two signal faces shall be provided for the major movement on the approach to an intersection. At
least one and preferably both signal faces shall be located as follows:

¢ Not less than 40 feet beyond the stop line, unless a supplemental near-side signal face is
provided.

¢ Not more than 150 feet beyond the stop line, unless a supplemental near-side signal face
is provided.

e As near as practical to the line of the driver's normal view, if mounted over the highway.

L. Downstream Pre-Signals

As specified in CA MUTCD, Section 8B.28, “Stop and Yield Lines”, the stop line should be placed
no closer than 15 feet from the nearest rail, and eight feet from the railroad gates (if present). It is
desirable to utilize this same stop line for the pre-signal indications, if possible. Placement of the
traffic signal stop line at the same location as the railroad warning gate stop line has two
advantages:

e Transit vehicles and trucks required to stop at crossings would not be subject to a double
stop.

e Motorists will have one place to stop with every traffic signal cycle

If clear storage distance is 50 feet or less, and if it is possible to use the near-side intersection
signal heads as a pre-signal, the stop line of the pre-signal should be at the same location as the
railroad warning gate stop line. The far-side intersection signal heads shall be equipped with
programmed-visibility heads or louvers to restrict visibility of the intersection signal displays to
drivers at the pre-signal stop line.
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If the clear storage distance is more than 50 feet, and if it is possible to locate a pre-signal between
the highway-rail grade crossing and the intersection, the pre-signal faces should be located such
that the stop line of the pre-signal is at the same location as the railroad warning gate stop line.

M. Upstream Pre-Signals

When traffic signal faces are located near the railroad warning devices, the stop line must be
located a minimum of 40 feet ahead of (upstream) the signal faces to allow for visibility of the
traffic signal heads per CA MUTCD requirements. If the stop line distance is shortened, a low
mount pre-signal head and a “STOP HERE ON RED” (R10-6) sign shall be installed to warn
approaching traffic of the traffic control signal. The far-side intersection signal heads should be
equipped with programmed-visibility heads or louvers to restrict visibility of the intersection signal
displays to the drivers at the pre-signal stop line.

N. Signs and Markings for Pre-Signals

If there is a nearby, signalized intersection with insufficient clear storage distance for a design
vehicle, or if the highway-rail grade crossing does not have gates, an “NO RIGHT TURN ON RED”
(R10-13A (CA)) or “NO LEFT TURN ON RED” (R13B(CA)) sign shall be installed for the approach
that crosses the railroad track as per Chapter 8C, Section 09 in CA MUTCD.

STOP HERE ON RED (R10-6) signs

If the distance between the stop line and the upstream signal faces is less than 40 feet, the ‘STOP
HERE ON RED (R10-6) sign shall be installed to provide warnings to incoming traffic of the traffic
signal as per Chapter 8C, Section 09 in CA MUTCD. It is also prudent to have this sign installed
where there is frequent violation of stop line or where it may not be clear for drivers regarding
where to stop.

WAIT HERE pavement markings

A Stop line needs to be installed before the railroad crossing where the vehicles need to be
stopped. It should be at a distance of minimum 15 feet from the railroad tracks or 8 feet from the
gates as per Figure 8B-6(CA) in CA MUTCD.

A limit line will be added for the pre-signal prior to the grade crossing. Per CA MUTCD Section
8B.28 Standard 01, “On paved roadways at grade crossings that are equipped with active control
devices such as flashing-light signals, gates, or traffic control signals, a stop line shall be installed
to indicate the point behind which highway vehicles are or might be required to stop.”

O. Pre-Signal Operations

The pre-signal intervals should be progressively timed with the downstream intersection signal
intervals, providing adequate time for vehicles to clear the minimum track clearance distance and
continue through the clear storage distance area and downstream intersection. Vehicles that are
required to make mandatory stops (such as school buses and vehicles hauling hazardous
materials) should be considered when determining the preemption timing design parameters.
Unless otherwise defined, the design vehicle for the design of a pre-signal shall be the AASHTO
WB-65 semi-tractor-trailer.
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Where the clear storage distance is inadequate to store the design vehicle clear of the minimum
track clearance distance, consideration should be given to the installation of vehicle detection
loops within the clear storage distance. This could prevent vehicles from being trapped within the
minimum track clearance distance by extending the track clearance green time. Pre-signals shall
display a red signal indication during the transition into the preemption control portion of a signal
preemption sequence. This shall prohibit additional vehicles from crossing the railroad tracks.

P. Queue-Cutter Signals

Another solution to traffic queuing onto the tracks, and an alternative to a pre-signal, is the use of
an automated queue-cutter traffic signal upstream of the highway-rail grade crossing. Preemption
form will be required for Queue-Cutter as well since pre-emption timing will be in conjunction with
the queue cultter.

A queue-cutter signal differs from a pre-signal in that if the clear storage distance is greater than
50 feet or 75 feet for roadways that is regularly used by multi-unit vehicles; any traffic signal heads
located at a highway-rail grade crossing should be considered to be a separate, mid-block
highway-rail grade crossing (a “queue-cutter”) signal and not a pre-signal as per Chapter 8C,
Section 09 in CA MUTCD. The queue-cutter signal can be utilized in conjunction with R8-8 signs
(“DO NOT STOP ON TRACKS?”), as per CA MUTCD requirements. The queue-cutter traffic signal
can be activated by vehicle detection (typically induction loops) on the far-side of the highway-rail
grade crossing to detect a growing queue between the highway-rail grade crossing and the
downstream highway intersection. The queue detection location relative to the adjacent track shall
be evaluated to prohibit queue build up while traffic signals are in transition once a queue is
detected. Queue-cutter signals must be interconnected to the railroad crossing warning system
to allow a red traffic signal to be displayed when a train is approaching. A queue-cutter signal
typically operates independently of the downstream traffic signal, depending on traffic progression
during different times of day.

Q. Hybrid Pre-Signals

Another queue management technique is the use of a hybrid pre-signal. Hybrid pre-signals control
traffic approaching a highway-rail grade crossing, in conjunction with the traffic system of an
adjacent downstream highway intersection, to prevent queuing over the highway-rail grade
crossing.

A hybrid pre-signal is typically used at locations where the highway-rail grade crossing is located
within 250 feet from the traffic signal and queuing is a concern. A hybrid pre-signal is appropriate
to install when vehicles stop on the tracks due to proximity to a signalized intersection. The hybrid
pre-signal controls vehicles from encroaching into the track area during normal and preempted
signal operations. The intersection signal would provide clearance so that the track area is kept
clear, but vehicles may remain in the clear storage distance area. The hybrid pre-signal provides
the opportunity for vehicles to remain in the clear storage distance thru traffic signal operations
between the presignal and the downstream intersection signal. The hybrid pre-signal should have
queue detection to extend the duration of the downstream intersection green time after the hybrid
pre-signal cycles to red during normal operations. .
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R. Hybrid Queue-Cutter Signals

Another solution to traffic queuing onto the tracks, and an alternative to a pre-signal, is the use of
a hybrid queue-cutter traffic signal upstream of the highway-rail grade crossing.

A hybrid queue-cutter signal is typically used at locations where the highway-rail grade crossing
is located between 200 and 500 feet from the traffic signal and queuing on track is a concern. A
hybrid queue cut