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ACRONYMS AND ABBREVIATIONS

AASHTO American Association of State Highway and Transportation Officials
ADA Americans with Disabilities Act

CPTED Crime Prevention Through Environmental Design
IESNA llluminating Engineering Society of North America
L&l Washington State Department of Labor & Industries
Metro King County Metro

mph miles per hour

MUTCD Manual on Uniform Traffic Control Devices

NACTO National Association of City Transportation Officials
NCHRP National Cooperative Highway Research Program
OSHA Occupational Safety and Health Administration
RTIS Real Time Information Signs

Sound Transit  Central Puget Sound Regional Transit Authority

WAC Washington Administrative Code

WSDOT Washington State Department of Transportation
ZIBO Zone Improvements by Others

ZIP Zone Improvement Project
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CHAPTER 1: INTRODUCTION

The Transit Facilities Guidelines are a resource developed by King County Metro (Metro) to help jurisdictions, property owners,
developers, architects, landscape architects, and engineers involved with the design, permitting, and construction of Metro’s transit
facilities. These guidelines are used internally and provide a framework for Metro in development of its facilities.

Metro's transit facilities include, but are not limited to:

Bus stops

Shelters

Lighting

Landing pads

Benches

Off-board fare collection machines
Bicycle facilities (racks, hoops, lockers, and cages)
Awnings

9. Shelter murals and art work

10. Bus stop signage

11. Layover facilities

12. Bus bulbs

13. Transit centers

14. Park-and-rides

15. Bus-rail station integration

N A WN =

Because each transit facility is located in a unique built environment, each facility is also unique. As a result, the guidelines in this document articulate design guidance and
describe a variety of building processes to achieve flexibility, when practical and necessary.
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CHAPTER 2: PROJECT DEVELOPMENT AND REVIEW

2.1 HOW TO USE THIS DOCUMENT

It is important to note that much of the content included in this document are
guidelines because most of the new or enhanced facilities will be developed
within a built environment, in which it is difficult to apply strict standards. These
guidelines describe the desired type and location of the diverse facilities with the
understanding that flexibility is often needed to work within a given environment.
Similarly, many of Metro’s transit facilities were built prior to developing this
version of these guidelines; therefore, they may not be consistent with this version
of the guidelines. This document includes facility descriptions, graphic renderings,
design specifications, and technical drawings to help illustrate how various Metro
transit facilities are designed. Many of the graphics included herein have been
created to explain Metro's interests and needs in developing transit facilities. As
new policies, procedures, and/or design standards are developed, these guidelines
will be updated accordingly.

These guidelines are not intended to describe all projects that Metro may
undertake or that may be developed by others. To that end, other documents
are available that describe various policies, procedures, and design standards
applied by Metro. These include, but are not limited to, Americans with Disabilities
Act (ADA) requirements, Metro’s Transit Speed and Reliability Guidelines and
Strategies, the Washington State Department of Transportation (WSDOT) Transit
Facility Guidelines, the National Association of City Transportation Officials
(NACTO) Transit Street Design Guide, National Cooperative Highway Research
Program (NCHRP) reports, and the Manual on Uniform Traffic Control Devices
(MUTCD). These documents are referenced within these guidelines where
applicable. Appendix A includes a description of these documents.

2.2 DEVIATION FROM GUIDELINES

Every transit facility project is designed within the context of its physical space.
Facilities are designed with passenger safety and comfort in mind. Facilities should
also promote safe, efficient, and reliable transit service. Because this document
contains guidelines and not strict standards, Metro does not have a formal process
to address deviations. In circumstances where guidelines for a specific project
cannot be met, Metro staff and, when applicable, the project applicant, will

KING COUNTY METRO TRANSIT ROUTE FACILITIES GUIDELINES ~ APRIL 2018

determine which features should be modified or eliminated. In some cases, the
physical site may be modified through the removal of obstructions, such as fences
or vegetation. Similarly, projects will be reviewed, designed, and approved in the
context of existing agreements that may govern overall design elements at the
project site.

2.3 JURISDICTIONAL PERMISSIONS AND APPROVALS

Each jurisdiction in King County has unique permitting procedures and
requirements governing use and development of private property as well as the
public right-of-way. Depending upon the applicant and the jurisdiction in which
a project is located, the permitting process will vary. Metro works with each
jurisdiction to ensure compliance with permitting requirements for each project.

2.4 COORDINATION

Development of transit facilities may require coordination with one or more groups
within Metro.

2.4.1 Plans Review

The Office of Plans Review coordinates the internal review of development and
streetscape projects throughout King County to identify any Zone Improvements
by Others (ZIBO) projects. Members of the Office of Plans Review include a core
group of Metro staff from various groups within the Service Development and
Design and Construction divisions. Metro retains a set of standard design and
construction drawings for transit facilities. Standard drawings can be found at:
http://www.kingcounty.gov/depts/transportation/metro/design-construction-
standards/passenger-facilities/construction.aspx. The Office of Plans Review can be
reached at: plansreview@kingcounty.gov.

2.4.2 Construction Information Center

Any construction or installation activities affecting transit operations or facilities
must be coordinated through Metro Transit Construction Information Center.
Notification information and guidelines can be found at:
https://www.kingcounty.gov/transportation/kcdot/MetroTransit/Construction.aspx
Construction Coordinators can be reached at: Construction.coord@kingcounty.gov
or 206.477.1140.
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CHAPTER 2: PROJECT DEVELOPMENT AND REVIEW

2.4.3 Trolley Wire

Projects in the vicinity of or affecting overhead trolley wire must be approved

by and coordinated with Metro’s trolley impacts coordinator. The projects must
maintain specific clearances from the contact wire and provide on-site protection
for strain poles. Advanced notification is required for trolley wire moves and trolley
line deactivations. The Trolley Impacts Coordinator can be contacted at: Trolley.
impacts@kingcounty.gov or 206.477.1150.

2.4.4 Comfort Station

New construction and planning efforts that include layover space for operators
must also provide comfort station access. The Comfort Station Coordinator must
have the opportunity for collaboration on each station’s placement, plan reviews,
and number of units to ensure compliance with policies of the Occupational Safety
and Health Administration (OSHA), Washington State Department of Labor &
Industries (L&I), and other related agencies. Any revisions to layovers that affect
operator access to the comfort station by distance, hours, or capacity must include
early planning review with the Comfort Station Program Coordinator. The Comfort
Station Program Coordinator can be reached at: Station.comfort@kingcounty.gov
or 206.571.6952.

2.5 Inspection Requirements

As part of the plan review process, Metro will establish inspection requirements for
each transit facility project undertaken by others. All inspection requirements must
be met prior to final approval of a route facility construction project.

KING COUNTY METRO TRANSIT ROUTE FACILITIES GUIDELINES ~ APRIL 2018 2-2



CHAPTER 3: VEHICLE AND STREET DESIGN STANDARDS

3.1 METRO FLEET

Metro's fleet comprises a variety of manufacturers. The vehicles included in each
fleet purchase have unique specifications including length, width, door location,
road clearance, turning radii, and approach and departure angles. These varying
specifications influence facility design because they require different configurations
for facility features. Metro's bus design standards are provided in Appendix B.

Metro's fleet primarily comprises 40-foot and 60-foot buses, with some 35-

foot buses. Almost all 40-foot buses have two doors for passenger loading and
unloading. All of Metro’s 60-foot buses have at least two doors. All RapidRide
buses and some newer 60-foot buses have three doors. Because Metro operates
buses for the Central Puget Sound Regional Transit Authority (Sound Transit), the
fleet includes Sound Transit buses that are operated in King County; some of these
buses are 45 feet. Some Sound Transit bus routes serve Metro bus stops but are
operated by Community Transit or Pierce Transit.

3.2 ROADWAY DESIGN AND VEHICLE TURNING
MOVEMENTS

The geometric design of roadways and intersections can influence how a bus

is able to maneuver along its route. Additionally, the maneuverability of buses
influences bus stop placement and design. The geometric needs are determined by
using AutoTURN software. See Section 3.3 for additional information about using
AutoTURN.

3.2.1 Intersection Turn Radius

Intersection turn radius is the angle of the curve at a street corner. The
intersection’s needed turn radii vary among the different types of buses, which
can require a shorter or longer distance to complete a maneuver (see Section 3.3).
An effective turning radius is influenced by a variety of factors including, but not
limited to, lane width, the presence of curbside parking lanes, or buffer distance.

3.2.2 Street Widths
Street transit operations are best accommodated on streets with travel lanes that

KING COUNTY METRO TRANSIT ROUTE FACILITIES GUIDELINES ~ APRIL 2018

are a minimum of 11 feet. Narrower lanes can result in more difficult turning
movements for buses and/or a need for buses to encroach into the adjacent lane
to complete a turn (known as lane splitting).

3.2.3 Bus Stop Lengths and Distances from Intersections

The lengths of bus stops and their distances from intersections vary. Bus stops
must be long enough to allow a bus to clear an intersection, align with the loading
area, and provide adequate space for bus maneuvers to exit and enter traffic at
pull-out stops.

Bus maneuverability also affects the placement of bus stops. Depending on the
location of a bus stop in relation to an intersection, buses may need additional
length at the zone or a wider curb lane. Figure 3.2-1 shows the required distances
from intersections for the various stop locations. Section 4.2 provides additional
details regarding bus stop placement in relation to the intersection.
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CHAPTER 3: VEHICLE AND STREET DESIGN STANDARDS

Figure 3.2-1. Bus Stop Distances from Intersections

* The minimum distance between a near-side bus stop
or mid-block bus stop and the intersection is determined
by factors such as vehicle queuing, storage needs,
the presence of right turn pockets, and traffic volumes.

5" MINIMUM VARIES*

|
|
|
|
| NEAR-SIDE STOP

FAR-SIDE STOP
I

i
MID-BLOCK STOP

VARIES*
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CHAPTER 3: VEHICLE AND STREET DESIGN STANDARDS

3.2.4 In-Lane Stops

The development of bus stops as in-lane stops can influence transit travel times
and cause delay to transit vehicles, as well as affect general purpose traffic.
Placement of bus stops along multi-lane and single-lane streets is detailed below.

* Multi-lane Streets: Where there are two or more vehicle lanes in one
direction, in-lane stops are an acceptable consideration for all types
of stops (near-side, far-side, and mid-block). Traffic volume, sight
distance, and speed of traffic can be factors in bus stop placement.

* Single-lane Streets: Where there is a single vehicle lane in a specific
direction, in-lane stops are an acceptable consideration, with some
constraints. In addition to traffic volumes, sight distance, and traffic
speed, the key to placement is traffic signals operation. Wider lanes
can also help traffic pass around a bus at an in-lane stop, or a far-side
stop can be moved slightly away from the intersection to provide
queue storage for a few vehicles.

3.2.5 Bus Pull-Outs

Where an in-lane stop is not appropriate, a bus stop should be developed as a
pull-out. Sufficient space is needed for a bus to maneuver into and out of a pull-
out. See Figure 4.5-4 for dimensions of a pull-out.

A pull-out may force a bus to wait a long time to re-enter the travel lane if traffic
volumes are high, and the negative impacts on transit speed and reliability should
be considered along with other factors when choosing a pull-out.
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3.3 AutoTURN

To ensure that buses can maneuver properly within the street and facility space,
modeling of turning movements should be performed for design drawings using
the AutoTURN software program. AutoTURN identifies the path of travel based on
a series of variables, including bus width, axle width, lock-to-lock time (the time
taken to turn the primary steering from full left lock to full right lock (or vice versa),
and steering angle. Use of the standard bus vehicles is preferred, as specified by
the American Association of State Highway and Transportation Officials (AASHTO);
however, additional consideration should be given to mirror protrusions and the
extended front-end dimensions for deployed bicycle racks on the front of the bus.
The following custom dimensions should be considered:

¢ Side Mirror Clearance: 3 feet (1.5 feet on each side)
* Bicycle Rack: 5 feet

Figure 3.3-1 identifies the custom dimensions that should be input into AutoTURN
software for vehicles in the Metro-operated fleet.

The speed of the buses also has an effect on the turn. Higher speeds will require
more turning space. It is suggested that most turning movements should be
modeled at 10 miles per hour (mph), which represents a slower moving vehicle as
it turns through intersections or approaches bus stops. However, many urban areas
cannot provide adequate roadway space within the existing lanes and curbs. In
these cases, 5-mph modeling can be used.

Figure 3.3-2 shows examples of AutoTURN results. Because each intersection

is unique in its design, bus maneuverability and facility placement will vary.
Minimum distances shown will vary based upon variables such as intersection turn
radius, lane width, and bus length.

The locations of bus stops, including those in pull-outs, will be influenced by
variables such as intersection turn radius, lane width, and bus length.
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CHAPTER 3: VEHICLE AND STREET DESIGN STANDARDS

Figure 3.2-2. Bus Pull-out Designs for Streets with Speed Limits of Less than 40 mph

* If shoulder is unimproved, ingress taper should be 60" instead of 40’ Not to Scale
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CHAPTER 3: VEHICLE AND STREET DESIGN STANDARDS

Figure 3.2-3. Bus Pull-outs for Speed Limits of 40 mph and Over

2X FOR 4 LANE 1/2 X FOR 4 LANE ROADWAY , 40" MINIMUM
X FOR 2 LANE 2X FOR 2 LANE ROADWAY 70 60’ DESIRABLE

0’ MINIMUM
2' DESIRABLE

2X FOR 4 LANE 1/2 X FOR 4 LANE ROADWAY : 40" MINIMUM
X FOR 2 LANE 2X FOR 2 LANE ROADWAY 70 60’ DESIRABLE

i 10" MINtMUM
12" DESIRABLE
EXISTING

SHOUDLER

2X FOR 4 LANE 1/2 X FOR 4 LANE ROADWAY : 40" MINIMUM
X FOR 2 LANE 2X FOR 2 LANE ROADWAY 70 60’ DESIRABLE

h

¢ 10" MINIMUM

AN S

12" DESIRABLE

X = Signed Speed Limit Not to Scale
% = For Width Less than 12" Add 30’
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CHAPTER 3: VEHICLE AND STREET DESIGN STANDARDS

Figure 3.3-1. AutoTURN Vehicle Modifications with Deployed Bike Racks

1.5 8.5 1.5

Side Mirror
Clearances
(feet)

Metro 40ft-Bike 40.00 5.00
Custom | —

Metro 40ft - Bike

Width
Track
Lock to Lock Time
Steering Angle
Metro 60ft-Bike
Custom
, 21.20 200 34.80

e T .l‘f'

0E

Coach 45ft-Bike
Custom

|
I 1 1
28.50 9.20 49
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Coach 45ft - Bike
Width

Track

Lock to Lock Time
Steering Angle

feet
8.50
8.50
6.0
41.4

Metro 60ft - Bike
Width

Track

Lock to Lock Time
Steering Angle
Atticulating Angle

feet
8.50
8.50
6.0
45.2

feet
8.50
8.50
6.0
383
50.0
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CHAPTER 3: VEHICLE AND STREET DESIGN STANDARDS

Figure 3.3-2. Sample AutoTURN Results

Intersection Turn
Radius 40’
“a

Intersection Turn
» Radius 25"

Bus Right Turn Bus Left Turn Bus Right Turn

Bus Pullout

Open Bus Pullout
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CHAPTER 3: VEHICLE AND STREET DESIGN STANDARDS

3.4 SIGHT DISTANCE

Bus operators need to see far enough ahead to assess developing situations

and take actions appropriate for the conditions. This includes being able to see
bus stops and waiting passengers adjacent to a roadway, approaching vehicles,
cydlists, and pedestrians. Sight distance calculations for road design should follow
AASHTO requirements, such as those outlined in A Policy on Geometric Design

of Highways and Streets or Guide for Geometric Design of Transit Facilities on
Highways and Streets, or specific local jurisdiction requirements. Sight distance
for a bus operator to see passengers waiting inside shelters should be taken into

account, but no specific calculations are required. Professional judgment should
be used to ensure that the shelters minimize visual obstructions between the
approaching operator’s view and the shelter location. Typically, these obstructions
include trees and vegetation.

When developing transit facilities, bus shelters and other sight-obscuring
amenities should be located outside of the sight distance triangle of intersections
and driveways. Figure 3.4-1 diagrams how line of sight is calculated given a
variety of conditions.

Figure 3.4-1. Sight Distance Triangle for Intersections and Driveways

MAJOR STREET

SHELTER

POINT B

Located at the center of major street
approach through lane or in the center
of the major street approach if more
than one lane exists.

10%-14

MINOR STREET
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Required Sight Distance Value (ft),

See A Policy on Geometric Design of Highways
and Streets (Green Book), AASHTO or local
jurisdiction requirements.

»!

A

- SHELTER .
STOP Bus shelters and other sight

SIGN obscuring amenities should be
located outside of sight triangle.

POINT A

Located at the center of minor street approach through lane
* 10 ft from the edge of traveled way for driveways
* 14 ft for stop controlled and signalized intersections
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CHAPTER 4: BUS STOP GUIDELINES

A bus stop is defined as a location where transit vehicles stop to load and unload passengers. The bus stop design must consider
several factors. The built and natural environments often have fixed objects that will dictate how much space can be used to develop
a bus stop. Clear space must be provided for passenger loading and unloading, as well as pedestrian movement. This document
outlines options for developing bus stops when these and other factors are present at a potential bus stop site. These guidelines were
developed keeping in mind the necessary balance among the following elements:

|
N —
|
Safety: Bus stop design should include Context-sensitive design: The siting and Preservation and maintenance of infrastructure and
elements that help to enhance passenger design of bus stops should consider the utility services: Bus stops should be designed in a
and operational safety. surrounding built and natural environment. manner that minimizes impacts and disturbance to the

roadway, sidewalks, and nearby utility services.

&

Accessibility: Bus stops should be convenient to Comfort: Bus stops should be comfortable for Operations: Bus stops should facilitate safe and efficient
riders and accessible by persons with disabilities and riders and composed of human-scale elements. transit vehicle circulation and operation and should be
those with mobility devices. designed for ease of maintenance and durability.

Bus stop design can also be influenced by the installation of transit speed and reliability treatments. For example, bus bulbs extend the curb to align the bus stop with the
parking lane. This allows buses to remain in the travel lane, which improves speed and reliability by decreasing the amount of time lost when buses must merge in and
out of traffic. Bus bulbs create a larger space for a bus stop and more flexibility with design. Additional information about transit speed and reliability improvements is
provided in Metro’s Transit Speed and Reliability Guidelines and Strategies.
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CHAPTER 4: BUS STOP GUIDELINES

4.1 BUS STOP DEVELOPMENT

The geometric design of roadways and intersections can influence how a bus

is able to maneuver along its route. Additionally, the maneuverability of buses
influences bus stop placement and design. The geometric needs are determined by
using AutoTURN software. See Section 3.3 for additional information about using
AutoTURN.

4.1.1 Zone Improvement Project

Zone Improvement Projects (ZIPs) are projects funded and developed by Metro.
These projects can include development of new bus stops or enhancement to
existing stops. Conditions that trigger a ZIP include bus stop consolidation, service
changes or upgrades, an increase or change in ridership at a bus stop, ADA
improvements, fleet redesign, and grant initiatives.

4.1.2 Zone Improvements by Others

ZIBOs are projects funded and developed by external stakeholders including cities,
other transit agencies, and private developers. ZIBOs are undertaken in partnership
with Metro. The Office of Plans Review coordinates the internal review of
development and streetscape projects throughout King County to identify any ZIBO
projects. Members of the Office of Plans Review include a core group of Metro staff
from various groups within the Service Development and Design and Construction
divisions.
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4.2 BUS STOP PLANNING

Bus stop locations can generally be described by their proximity to an intersection
or location within a block. The sites can include stops located just prior to an
intersection (near-side stop), stops located just past an intersection (far-side stop),
and stops located away from intersections (mid-block stop). Stop locations can be
determined by a variety of factors including:

* Traffic signals

* ADA considerations

 Stop spacing

* Pedestrian access

* Location of bus stops on connecting streets, especially in high
transfer environments

* Availability of right-of-way to locate a stop and/or enhance one
in the future

* Presence of buildings
* Location of driveways
* Line of sight restrictions
* Passenger safety

Figure 4.2-1 through Figure 4.2-3 detail the various stop locations and the
advantages and disadvantages of each.
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CHAPTER 4: BUS STOP GUIDELINES

Figure 4.2-1. Far-Side Bus Stops

FAR-SIDE STOPS ADVANTAGES
In general, far-side stops arethe @ Right turns can be accommodated with less
preferred location for bus stops. conflict.

When stops are located at the
far side of an intersection, it
allows the bus to pass through
the intersection during a green
phase to load and unload
passengers and immediately
continue on the route without
waiting for the next green
phase. Far-side stops are the
easiest for buses to pull into.

® A minimum of interference is caused at locations
where traffic is heavier on the approach side of
the intersection.

© Stopped buses do not obstruct sight distance for
vehicles turning right from a side street.

O On busy corridors, the bus can more easily
re-enter the travel lane when traffic is stopped
during the red phase of the intersection behind
the bus, except where there are heavy turning
movements onto the street with the bus route.
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© They generally allow for the closest proximity to a cross-
walk when passengers exit through the rear door of the
bus, which minimizes the number of pedestrians crossing
in front of a bus.

@ Buses