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5.4 TRANSIT OPERATIONS

Joint Streetcar — Bus Operations

As discussed in Section 4.4, most of the proposed First Hill Streetcar route runs along the same streets
as existing King County Metro bus routes and some Sound Transit Express bus routes, either parallel to
or crossing the streetcar route. Joint streetcar-bus operations are expected to maintain or improve
existing bus transit operations; provide additional coverage, connectivity, and transfer opportunities for
passengers; and provide enhanced passenger facilities. The characteristics of joint operation of parallel
routes are discussed below by route segment.

Broadway — E John Street to E Pine Street

In this route segment, the proposed track and roadway configuration would provide for the streetcar
and Metro buses to operate in the same northbound lane from E Pine Street to E Howell Street, with the
northbound bus stop at Broadway and E Howell Street converted to an in-lane stop, which should
improve transit operations. (In-lane bus stops improve transit operations by eliminating the delay
caused when buses need to pull out of the travel lane for a curbside stop, and then wait for a gap in
traffic to pull back into the travel lane. In-lane stops are typically implemented as feature of transit
priority corridor projects.) North of E Howell Street, joint operations would end, as the streetcar would
transition at this intersection to an exclusive terminal track between E Howell Street and E Denny Way.
Southbound, joint streetcar-bus operations would occur between E Howell Street and E Pine Street, with
no changes to the existing bus stop. The proposed track and roadway configuration provides a right-
turn only lane north of E Pine Street, which would separate the operations of the southbound Route 49
and southbound streetcar at this intersection approach.

Broadway — E Pike Street to E Madison Street

In this route segment, the proposed track and roadway configuration would provide for joint streetcar
and bus operations in the same travel lanes (Routes 9 and 60, as well as "deadhead" routes to and from
the trolley bus base). Bus stops between E Pike Street and E Pine Street could be consolidated with the
existing stops at E Union Street, or relocated to south of E Pike Street. Bus stops at E Union Street would
become shared streetcar and bus platforms, providing for in-lane stops and easy transfer to the Route 2
to the Central District, Madrona, Downtown, Belltown, Seattle Center/Uptown, and Queen Anne. In
some instances, streetcars and buses may "platoon" or queue at share platforms, but the dwell time
associated with this queue would be offset by the clearing of any downstream queues.

Broadway — E Madison Street to Boren Avenue

In this route segment, the proposed track and roadway configuration would provide for joint streetcar
and bus operations in the same travel lanes (Route 9, as well as "deadhead" routes to and from the
trolley bus base). Existing stops near Broadway and E Madison Street could be consolidated with the
proposed streetcar stops at Broadway and Marion Street/Boylston Avenue, or the northbound E
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Madison Street stop could be converted to an in-lane stop. Existing bus stops at E Columbia
Street/Boylston Avenue are expected to be consolidated with the Marion Street/Boylston Avenue
streetcar stops.

Broadway — Boren Avenue to E Yesler Way

In this route segment, the proposed track and roadway configuration would provide for joint streetcar
and Route 60 bus operations in the same travel lanes of Broadway between E Yesler Way and Terry
Avenue. There are no deadhead routes on this segment, and no shared stops are anticipated.

E Yesler Way

In this route segment, the proposed track and roadway configuration would provide for joint streetcar
and Route 27 bus operations in the same travel lanes of E Yesler Way between Broadway and 14™
Avenue S. The streetcar and bus may share a platform east of Broadway, providing in-lane bus stops.

S Jackson Street — Rainier Avenue S to 2" Avenue S

In this route segment, the proposed track and roadway configuration would provide for independent
streetcar and bus operations in different travel lanes, and with independent stops, westbound from
Rainier to 5™ Avenue S and eastbound east of 8" Avenue S. The streetcar and buses would share a
travel lane eastbound between 6" Avenue S and 8" Avenue S. Cross-platform transfers would be
available from the center streetcar platforms at 8™ Avenue S and 5™ Avenue S to the sidewalk bus stops
in these locations. The City and Metro are currently converting several of the bus stops in this segment
to in-lane bus stops with side stop platforms, as part of the Rainier Transit Priority Corridor project.

Westbound deadheading buses would share a travel lane with the streetcar when making their return to
base via S Jackson Street and 5™ Avenue S.

5.5 INTEGRATION OF TROLLEY BUS AND STREETCAR POWER SYSTEMS

The streetcar and Metro’s trolley bus network are each powered by direct current voltage supplied by
energized overhead contact wires. To avoid impacts to the trolley bus network, various aspects of the
overhead contact systems will be coordinated, as discussed below.

System Voltage

Most modern streetcar and light rail systems operate at nominal 750 V DC system voltage. (Nominal
voltage is the output voltage achieved on the contact system when there is now power draw from
vehicle operation.) The City intends to operate the First Hill Streetcar on the same system voltage
(approximately 675V DC nominal) as the trolley bus network, to simplify the coordination between the
systems.
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Crossovers—Design Criteria, Design, Testing, Installation

At locations where overhead contact systems cross, special hardware called “crossovers” are installed
on the overhead contact system to allow crossing movements of trolley buses and/or streetcars. The
First Hill Streetcar could require up to 45 crossovers. The City will coordinate with Metro Transit on the
design, testing, and installation of these crossovers to ensure that they do not adversely impact transit
operations. Design criteria will be established to ensure that the crossover hardware does not limit the
operational flexibility or speed of trolley bus service. Additionally, the City is developing technical
specifications for the streetcar vehicle fleet that will provide the capability for wireless operation
through some segments of the route, which will eliminate the need for crossovers in some key locations.
Additional detail is provided in the technical report, First Hill Streetcar: Wireless Streetcar Operation
Study and Preliminary Assessment of Streetcar/Trolley Bus Integration, LTK Engineering Services, April 9,
2010.

5.6 METRO TRANSIT PASSENGER FACILITIES

To avoid impacts to Metro Transit passenger facilities, the City will design any side platforms to
accommodate joint use by streetcars and buses (except for terminal platforms that are served by an
exclusive bi-directional streetcar track). The joint use passenger facilities will provide Metro with the
option to consolidate stops on some routes, which is one of the tools Metro Transit uses to improve the
speed and reliability of its bus service.

5.7 Bus LAYOVER

Metro Transit uses on-street bus layover spaces designated by the City exclusively for this use to allow
buses to dwell in downtown Seattle, rather than returning to bus bases. The dwell time at these layover
spaces allows for the development of schedules that include time for “schedule recovery” when bus
service is delayed by traffic congestion. Some of the options for the southern terminus of the First Hill
Streetcar route would displace some of these layover spaces. If the final terminal alignment design
impacts layover spaces, the City will work with Metro Transit to identify appropriate alternative layover
space locations and designate the spaces for this use.

5.8 NoN-MOTORIZED IMPACTS

Pedestrians

The proposed First Hill Streetcar improvements would maintain and/or enhance sidewalks and
crosswalks. No sidewalks would be removed, and nearly all sidewalks would remain the same width as
their current configuration. All current crosswalks along the corridor would remain and several new
crosswalks would be added. Crossing distances would be reduced at most platform locations along the
route, and side platform locations would expand the pedestrian area. Southbound side platforms at
Broadway and Marion Street and Broadway and E Terrace Street would expand the pedestrian
environment and reduce conflicts with motor vehicles by restricting motor vehicle access on Boylston
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Avenue (between Broadway and Marion Street) and on E Terrace Street (between Broadway and Boren
Avenue). As required by the Americans with Disability Act, pedestrian curb ramps along the route would
be upgraded to current design standards (though some ramp improvements may be deferred for action
by others if new public or private construction is anticipated at these locations.)

Along the streetcar route, the existing Broadway sidewalks are generally 14 feet wide and would remain
that width after the completion of the project. The one exception is the west sidewalk on Broadway
between E Cherry Street and E James Street. It is currently 14 feet wide, and the proposed sidewalk
width is 12 feet. This reduction is necessary to allow a southbound right turn lane on Broadway, which
accommodates a high vehicle volume turning westbound onto E James Street. E James Street is a
principal arterial connecting to I-5. The sidewalks along the southern portion of the streetcar corridor
would remain at their current widths, which vary from 12 feet along E Yesler Way to over 18 feet along S
Jackson Street. Two existing pedestrian curb bulbs, on the north side of S Jackson Street at 7" Avenue S,
would be removed and replaced with standard curbs, and curb bulbs at 14" Avenue S and E Yesler Way
also may be revised. All existing crosswalks would remain in place. Five midblock crosswalks with
pedestrian crossing signals would be installed near streetcar stations to facilitate pedestrian access to
station platforms. Of these signalized pedestrian crossings, two are proposed along Broadway, two on E
Yesler Way, and one on S Jackson Street.

The optional configuration (Option 2A as described in Chapter 2) at 5™ Avenue S/ S Jackson Street
requires curb modifications that reduce the transit passenger loading and walkway areas between 4
Avenue S and 5" Avenue S, affecting pedestrians. These modifications are not required in the Proposed
Configuration (Option 1A as described in Chapter 2).

Bicycles

Streetcar tracks may have an effect on current cycling conditions. The three most commonly cited
challenges cyclists experience when traveling on roadways with streetcar tracks are:

e Right-running tracks in the bicycle travel way;
e Flange gap and angle of crossing at intersections; and
e Streetcar platforms (curb extensions) located in bicycle travel way.
Proposed changes are described below by street.
S Jackson Street

Bicycling facilities on S Jackson Street would be upgraded from sharrows to bicycle lanes from 5th
Avenue S to 7th Avenue S. Where it is not possible to install bicycle lanes in the westbound direction,
those blocks with a wider (sometimes 14-foot) travel lane provides sufficient width for a shared road
facility.
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Eastbound bicyclists will be required to navigate across a set of streetcar tracks, which can present initial
difficulties for some cyclists. Clearly striping the preferred travel route across the streetcar tracks will
help all bicyclists navigate this intersection.

14th Avenue S

Bicycling facilities on 14™ Avenue S would be upgraded from sharrows to bicycle lanes. Bicycle lanes
would be provided behind the streetcar stops.

E Yesler Way

Bicycling facilities along E Yesler Way would be upgraded from sharrows to bicycle lanes along the entire
length of the streetcar line except for a one-block section in the eastbound direction between 10"
Avenue S and Boren Avenue, where a right turn lane onto Boren Avenue is required.

At either end of the E Yesler Way trackway, westbound bicyclists must cross both sets of tracks at
Broadway, and eastbound bicyclists must cross both sets of tracks at 14™ Avenue S. As noted earlier,
the crossing of streetcar tracks can present initial difficulties for some bicyclists; however, a clear and
consistent striped route across the tracks will help all cyclists navigate these intersections.

Broadway

The addition of a two-way cycle track adjacent to the entire length of the streetcar line along Broadway
is a significant improvement over the existing bicycle facilities. No left turns would be allowed from the
cycle track, so bicyclists will be required to position themselves in bicycle boxes provided on the east-
west running streets to head into downtown, crossing the streetcar tracks at close to 90 degrees. At
Broadway and E Yesler Way, it will be necessary to accommodate bicycle movements from the cycle
track to the bicycle lanes on E Yesler Way, so bicyclists may be required to act as pedestrians and utilize
the crosswalks if a scramble signal is not approved for this intersection.

Intersecting Facilities Along First Hill Streetcar Line

The impact to intersecting facilities would be minimal for bicyclists. The sharrows on 4™ Avenue S start
at S Jackson Street, while the sharrows on Maynard Avenue S end at S Jackson Street, so both of these
facilities intersect the improved facilities along S Jackson Street. Bicyclists utilizing the bicycle lanes on E
Pine Street will be required to cross two sets of streetcar tracks, but the crossing would occur at an
angle that is easily navigated by all cyclists.

5.9 MAINTENANCE FACILITY IMPACTS

The impacts of the maintenance facility planned for the First Hill Streetcar operations are based on
information collected from the existing maintenance facility for the SLU streetcar. The SLU maintenance
facility has a fleet of three streetcars with only two in operation at any time. There are two shifts daily
between 5 AM and 11 PM with a shift change at 1 PM, which is when the largest number of people are
on site. During the shift change at the SLU facility, there are three mechanics, three supervisors, five
operators, and one administrator on site either ending or beginning their shift, for a total of twelve staff
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members. Though the First Hill Streetcar facility may have a larger number of personnel on site due to
the larger eight-vehicle capacity, none of these trips occur during the AM or PM peak hours and would
therefore have a nominal effect on traffic operations.

6 RECOMMENDED MITIGATION

6.1 POTENTIAL TRAFFIC MITIGATION MEASURES

To mitigate potential adverse impacts on traffic operations (including bus transit speed and reliability,
the project includes the following mitigation measures:

e Restriction of peak hour left-turn movements from northbound Broadway to westbound E Pine
Street;

e Conversion of 14™ Avenue S from two-way general purpose operations to one-way northbound
general purpose operations, with southbound streetcar-only operations;

e Restriction of left-turn movements from westbound S Jackson Street to southbound 2™ Avenue
Extension S.

e Restrict the left-turn from southbound 2™ Avenue Extension S to S Jackson Street to bus only.

These measures may be implemented at project opening, or when intersection delay at these locations
increases significantly beyond existing conditions.

6.2 POTENTIAL BicYcLE OPERATIONS MITIGATION MEASURES

To mitigate potential adverse impacts on bicycle travel, the project includes the following mitigation
measures:

e Construction and maintenance of a two-way separated bicycle facility on the east side of
Broadway between E Denny Way and E Yesler Way. The facility will be designed according to
best practices in bicycle facility design, such as appropriate buffers or barriers; signage and
striping; signalization; restriction of right-on-red vehicle movements; bicycle queuing areas for
left turn movements, and others identified during the design process.

e Construction and maintenance of bicycle lanes on E Yesler Way from Broadway to 14th Avenue
S.

e Construction and maintenance of bicycle lanes and sharrows on S Jackson Street, although no
impacts to bicycles are anticipated due to the track being located in the left lane.
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