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Metric Conversion Table

SYMBOL WHEN YOU KNOW MULTIPLY BY TO FIND SYMBOL 

LENGTH 

in inches 25.4 millimeters mm 

ft feet 0.305 meters m 

yd yards 0.914 meters m 

mi miles 1.61 kilometers km 

VOLUME 

fl oz fluid ounces 29.57 milliliters mL 

gal gallons 3.785 liters L 

ft3 cubic feet 0.028 cubic meters m3 

yd3 cubic yards 0.765 cubic meters m3 

NOTE: volumes greater than 1000 L shall be shown in m3 

MASS 

oz ounces 28.35 grams g 

lb pounds 0.454 kilograms kg 

T short tons (2000 lb) 0.907 
megagrams  

(or "metric ton") 
Mg (or "t") 

TEMPERATURE (exact degrees) 

oF Fahrenheit 
5 (F-32)/9 

or (F-32)/1.8 
Celsius oC 
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ABSTRACT

This report summarizes work performed in earlier phases of this project to 
prepare for implementation of a County-operated passenger-only ferry service 
and documents the demonstration of three technology-based passenger ferry 
traveler information initiatives. The first two phases produced a policy study for 
County-operated passenger ferry service and a business and implementation 
plan for introduction of the service. The final phase evaluated opportunities for 
introducing technology to improve ferry traveler information, selected the most 
promising and feasible three technology options, and demonstrated and evaluated 
the three technology initiatives.
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Washington State Ferries introduced modern-day passenger-only ferry service 
on Puget Sound in 1989. As revenue to support the Washington State Ferries 
diminished, the State decided to dedicate its revenue to auto ferry service, 
relinquishing passenger-only ferry service to local governments. The Federal 
Transit Administration (FTA) awarded King County a cooperative agreement to 
support development and analysis of information to help County leaders make 
informed decisions regarding the assumption of responsibility for passenger ferry 
service in the county and to demonstrate the use of technology to improve 
passenger-only ferry traveler information. 

This project was undertaken in three phases:

• The Waterborne Transit Policy Study was completed in August 2005, leading 
King County to move forward with assuming responsibility for passenger 
ferry service in the county. 

• The Business Plan and the Implementation Plan for Vashon Island Passenger-
Only Ferry were developed in October 2006 and November 2007 to guide 
planning for and start-up of County-operated passenger ferry service. 

• The technology demonstration phase of the project began in 2011 once 
passenger ferry service operation was fully implemented. 

Three past reports have been completed for the first two phases of the 
project and are attached as Appendices A, B, and C. This report addresses the 
technology demonstration phase of the project.

Purpose and Approach
The demonstration phase of the Vashon Island Passenger-Only Ferry Study was 
designed to evaluate the feasibility and benefits of incorporating technological 
advances to increase passenger convenience and improve traveler information 
while also enhancing passenger processing. A variety of technologies was 
evaluated, such as Automatic Identification System (AIS) for vessel tracking, 
electronic fare collection, video monitoring and detection at the Water Taxi 
terminals, electronic communications, and web-based applications and social 
media networks. Opportunities to partner with or leverage existing and 
emerging public and private technology initiatives also were explored. 

The project was conducted in four steps:

1. Identification of potential technology opportunities by examining other ferry 
system and transit agency use of technology, assessing rider and operator 
information needs, and defining an initial list of opportunities to evaluate 
further. 

2. Structured assessment of potential opportunities.

3. Detailed design and implementation after the most promising technology 
initiatives were identified.
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4. Evaluation of the implemented technologies, including identification of lessons 
learned. 

Technology Initiatives Demonstrated
Three technology initiatives were demonstrated:

• On-Dock Traveler Information – Variable Message Sign (VMS)

• King County Water Taxi Website Improvements 

• King County WaterTaxiWatch – Vessel Real-Time Location Application

To provide passengers with schedule and boarding information at the Water 
Taxi terminal in downtown Seattle, a variable message sign was installed close to 
where passengers first approach the ferry terminal at the junction of the sidewalk 
and the terminal entrance. This location offers key information before passengers 
traverse the length of the walkway out to the waiting area and boarding location. 
The sign rotates two displays, allowing next departure information on one screen 
and alerts or messages on the other screen. The variable message sign became 
available to the traveling public in June 2013. 

Figure ES-1 
Pier 50 Variable 

Message Sign

To improve online passenger ferry information, the existing KCMD website 
was enhanced to be more streamlined and user-friendly. Water Taxi riders 
were surveyed to understand their traveler information preferences, and their 
preferences were incorporated with visual design principles to render a more 
functional display suitable to multiple screen sizes. The enhanced website was 
launched in September 2013.
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A real-time vessel location application was developed and linked to the King 
County Marine Division (KCMD) Water Taxi website. The application also 
provides departure and schedule information and is scalable to smaller handheld 
devices. WaterTaxiWatch is a unique view of the Washington State Ferries 
VesselWatch application. Users are oriented to the Water Taxi routes but can 
also view location and tracking information for WSF vessels on nearby routes. 

Figure ES-2 
Enhanced KCMD Water 

Taxi home page
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Conclusion
The Vashon Island Passenger-Only Ferry Study led to the successful 
implementation of a robust, popular passenger-only ferry service that brings 
riders directly into downtown Seattle from other parts of the city and suburban 
King County without adding to roadway congestion. The objectives of the 
technology demonstration phase of the project were achieved. The three 
technology projects implemented demonstrated:

Figure ES-3 
King County 

WaterTaxiWatch page
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• A range of technology from lower-end technologies such as the variable 
message sign to more advanced technologies such as real-time vessel location 
and tracking applications. 

• Technologies to address the needs of both experienced and infrequent users 
though just-in-time and trip planning information

• Information accessibility on both traditional desktop computing platforms and 
mobile devices.

Riders now have an array of enhanced options for traveler information, making 
the King County Water Taxi more easily accessible within existing KCMD 
operating resources. Although the demonstration project was not without 
challenges, delays, and course changes, an agency considering introducing similar 
technology will benefit from the experiences documented in this report.

The reader can access the two online technology initiatives through the King 
County Water Taxi website at http://www.kingcounty.gov/transportation/kcdot/
WaterTaxi.aspx.

http://www.kingcounty.gov/transportation/kcdot/WaterTaxi.aspx
http://www.kingcounty.gov/transportation/kcdot/WaterTaxi.aspx
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Introduction, Background, 
and Objectives

History of Puget Sound Marine 
Transportation
Marine transportation has always been an essential mode of transportation for 
Puget Sound residents. Distances by water across the Sound can be less than 
half the distance on surface roads. At the turn of the 20th century, a number of 
privately-owned transportation companies carried passengers, freight, and mail 
on small steamers. 

Figure 1-1 
City of Seattle on the 

Seattle waterfront,  
circa 1890

 

Figure 1-2 
Seattle waterfront, 

1907
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Known as the “Mosquito Fleet,” this passenger ferry system operated between 
Seattle, Olympia, Tacoma, Bremerton, Vashon Island, Bainbridge Island, Port 
Townsend, Everett, Bellingham, and other smaller Puget Sound ports and 
across Lake Washington. By 1910, two million passengers were carried on the 
Mosquito Fleet each year. By 1929, only two companies, the Black Ball Line and 
Kitsap County Transportation Company, were providing ferry service on the 
Puget Sound, and the service had been consolidated to fewer routes using larger 
passenger vessels. Improvements in land-based transportation, such as highways 
and interurban rail, triggered a decline in demand for passenger ferry service. In 
1935, the Kitsap County Transportation Company ceased operations, leaving the 
Black Ball Line in control of ferry service around and across the Puget Sound. 

As the automobile became more popular, the demand for auto-carrying ferries 
emerged. At the same time, some communities, formerly connected most 
efficiently by water, began building roads between their communities, supplanting 
the need for passenger ferries. In the late 1930s, Captain Alexander Peabody, 
owner of the Black Ball Line, purchased 17 auto-carrying ferries from San 
Francisco Bay, as that region was phasing out ferries in favor of building bridges. 
These auto ferries replaced the remaining cross-Sound passenger ferry fleet. In 
1951, the State of Washington bought the Black Ball Line for $4.9 million. Today, 
Washington State Ferries (WSF) is the largest ferry system in the United States, 
with 10 routes, 20 terminals, and 22 auto ferries. In 2013, it carried 22+ million 
riders and 10+ million vehicles.

The first modern-day experiment in passenger-only ferry service occurred in the 
summer of 1978, when WSF and Boeing operated a jetfoil on Puget Sound for 
six weeks. Although WSF found the jetfoil to be too expensive to operate, it did 
determine that high-speed passenger-only ferry service offered a viable means of 
reducing automobile use while promoting passenger travel. 

Figure 1-3 
Boeing jetfoil in Elliott 

Bay, Puget Sound

Photo courtesy of The Boeing Company
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Passenger-only ferry service was not pursued again until 1984, when WSF 
cited passenger-only ferry service as a strategy for alleviating worsening traffic 
congestion and managing steadily-increasing ridership on its auto ferries. 
Highlighted in its 1990–2000 Long Range Plan, WSF recommended the 
introduction of passenger-only ferry service on three routes: Vashon Island 
to Seattle, Southworth to Seattle, and Bremerton to Seattle. In 1986, WSF 
purchased a catamaran passenger ferry, the Express (later renamed the Tyee) to 
operate between Bremerton and Seattle.

Figure 1-4 
WSF’s first passenger-

only ferry, MV Tyee

Photo courtesy of Washington State Ferries

The popularity of this service prompted WSF to commission the construction of 
two mono-hull ferries, the MV Skagit and MV Kalama, and TO expand service by 
adding a Vashon-Island-to-downtown-Seattle route in 1990. 

Figure 1-5 
WSF’s MV Skagit

Photo by Steven J. Brown
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In 1998 and 1999, WSF introduced two 350-passenger high-speed passenger 
ferries, the MV Chinook and MV Snohomish, to increase passenger capacity and 
decrease crossing time on the Seattle-to-Bremerton route. Although the vessels 
were designed to minimize wakes, in 1999 property owners along the shoreline 
of Rich Passage, a narrow channel of water between Bremerton and Seattle, won 
an injunction to slow vessel speeds and thereby reduce wake-related impacts to 
the shoreline. With slower speeds and longer crossing times, the popularity of 
the Seattle-to-Bremerton passenger-only service diminished.

Figure 1-6 
WSF’s MV Chinook

Photo by Steven J. Brown

In 2003, responding to environmental concerns in Rich Passage, falling ridership, 
and diminishing tax revenues to support the costs of operations, the Washington 
State Legislature discontinued the Bremerton passenger-only ferry service. At 
the same time, it extended funding for the Vashon Island service through 2005, 
but expressed the intent to turn passenger-only ferry service operation over to 
the local government. To facilitate local control of passenger ferry service, the 
Legislature also enacted new statutory authority providing county and other 
local governments with the authority to operate ferry service and collect taxes 
to support the service. In 2005, the Legislature approved one final extension 
of funding for the Vashon-Island-to-Seattle service through June 2007, but at a 
reduced level of service. 

Background and Project History
Responding to the Washington State Legislature’s expressed intent to transfer 
responsibility for passenger-only ferry service to local governments, King 
County Metro updated its Six Year Transit Development Plan for 2002 to 2007. 
The update was to include a strategy to determine under what conditions 
and circumstances it might be appropriate for King County to invest and/or 
participate in passenger-only ferry service. Ferry service between Vashon Island 
and downtown Seattle has long been considered an essential transportation 
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mode for Vashon Island residents, for whom ferry service is the only means of 
traveling to and from the Island. However, with the shift in responsibility from 
the State to local governments, if passenger-only service from Vashon was to 
be retained, King County would have to step forward to fund and operate the 
service. 

In 2005, King County Metro commissioned a policy study on waterborne transit 
for King County to provide County policymakers with information to make 
informed decisions about an investment in passenger-only ferry service. The 
Waterborne Transit Policy Study was conducted by the IBI Group and funded as 
Phase I of the Vashon Island Passenger-Only Ferry Study (see Appendix A). 

To move forward with implementation of County-operated passenger-only 
ferry service, a number of approvals had to be secured and organizational 
steps completed. To secure State approval for assumption of the Vashon Island 
service, in 2006 the King County Council directed the King County Department 
of Transportation (KCDOT) to develop a business plan to be submitted to 
Washington’s Governor, Christine Gregoire, as required by the Washington 
State Legislature. The IBI Group was engaged to prepare the plan. In 2007, 
following the Governor’s acceptance of the business plan, the IBI group prepared 
an implementation plan for King County’s operation of the Vashon-Island-to-
Seattle passenger-only ferry route. Funded as Phase II of the Vashon Island 
Passenger-Only Ferry Study, the business and implementation plans addressed 
the following (see Appendices B and C):

• Governance and funding

• Vessel and terminal capital requirements

• Operations, including:

 -  Crewing

 -  Hours of operation

 -  Service schedules

 -  Vessel and facility maintenance

 -  Program management and support

• Ridership and fare levels

• Fare revenue and local, state, and federal grant revenue

• Implementation and financial plan

In April 2007, the King County Ferry District (KCFD) was created to expand 
transportation options through water taxi services. The KCFD assumed 
responsibility for both the State-operated Vashon-Island-to-downtown-Seattle 
passenger-only ferry route and the Elliott Bay Water Taxi, previously operated 
as a seasonal service between West Seattle and downtown Seattle by a private 
operator contracted through King County Metro Transit. In July 2008, the KCFD 
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assumed responsibility for the Vashon-Island-to-Seattle passenger-only ferry 
route through a one-year operating contract with WSF. By September 2009, 
King County had established the in-house capability to operate passenger-only 
ferry service and assumed direct operating responsibility for the Vashon Island 
and West Seattle routes.

King County Marine Division and 
the Water Taxi Service
In 2007, KCDOT formed the Marine Division (KCMD) to manage and operate 
water taxi services in King County under contract to the KCFD. Reporting to 
the director of KCDOT, the KCMD director and a staff of six management and 
administration employees were charged with:

• Managing the daily operations of two water taxi routes, including the vessel 
and terminal operating and maintenance staff of 18

• Providing customer information and service

• Staffing and training vessel and terminal personnel

• Planning and managing the capital programs for vessels and terminals

• Providing all necessary general and personnel administrative functions

• Budgeting, controlling, and reporting all operating and capital expenditures

The KCMD operates two routes: Vashon Island to Seattle and West Seattle to 
Seattle. In 2014, more than 467,000 passengers were carried—184,500 on the 
Vashon Island route and 282,500 on the West Seattle route.

    

Figure 1-7  
Vashon Island to Downtown Seattle route

Figure 1-8  
West Seattle to Downtown Seattle route
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The Vashon Island route provides commuter-focused year-round weekday 
service during the peak morning and evening commute periods. 

Table 1-1 
Vashon Island and 

West Seattle Winter 
Daily Schedules

Leave Vashon Leave Seattle Leave West Seattle Leave Seattle

 5:30 AM – 6:00 AM

6:10 AM 6:38 AM 6:15 AM 6:30 AM

7:10 AM 7:40 AM 6:45 AM 7:00 AM

8:15 AM – 7:15 AM 7:30 AM

– 4:30 PM 7:45 AM 8:00 AM

4:58 PM 5:30 PM 8:18 AM 8:30 AM

5:58 PM 6:30 PM 8:45 AM –

6:58 PM  – 3:45 PM

4:00 PM 4:15 PM

4:30 PM 4:45 PM

5:00 PM 5:15 PM

5:30 PM 5:45 PM

6:00 PM 6:15 PM

6:30 PM 6:45 PM

7:00 PM

The West Seattle route provides commuter-focused weekday service during the 
morning and evening peak commute periods between November and March. 
From April through October, service is supplemented by extended mid-day and 
evening weekday service and all-day weekend service. 
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Monday–Friday Saturday–Sunday

Leave West Seattle Leave Seattle Leave West Seattle Leave Seattle

6:00 AM 8:30 AM

6:15 AM 6:30 AM 9:00 AM 9:30 AM

6:45 AM 7:00 AM 10:00 AM 10:30 AM

7:15 AM 7:30 AM 11:00 AM 11:30 AM

7:45 AM 8:00 AM 12:00 PM 12:30 PM

8:15 AM 8:30 AM 1:00 PM 1:30 PM

8:45 AM 9:00 AM 2:00 PM 2:30 PM

9:15 AM 10:30 AM 3:00 PM 3:30 PM

11:00 AM 11:30 AM 4:00 PM 4:30 PM

12:00 PM 12:30 PM 5:00 PM 5:30 PM

1:00 PM 1:30 PM 6:00 PM 6:30 PM

2:00 PM 2:30 PM 7:00 PM 7:30 PM

3:00 PM 3:30 PM 8:00 PM 8:30 PM

4:00 PM 4:15 PM 9:00 PM 9:30 PM

4:30 PM 4:45 PM 10:00 PM 10:30 PM

5:30 PM 5:15 PM 11:00 PM

6:00 PM 6:45 PM

6:30 PM 7:30 PM

7:00 PM 8:30 PM
Friday and Saturday evenings,  

special events

8:00 PM 9:30 PM

9:00 PM 10:30 PM

10:00 PM 10:30 PM

11:00 PM

The KCMD operates from three terminal locations: Pier 50 serving as the 
downtown Seattle hub for both routes, on Vashon Island adjacent to the WSF 
auto ferry terminal, and at Seacrest Park in West Seattle. 

Table 1-2 
West Seattle 

Extended Service 
Summer Schedule

Figure 1-9  Pier 50, Downtown Seattle 
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Figure 1-10 
Vashon Island 

Terminal 

Figure 1-11 
Seacrest Park dock in 

West Seattle

Pier 50 is staffed with a marine information agent during evening commute 
periods year-round and throughout the day and on weekends between April 
and October. The Vashon Island and Seacrest Park terminals are self-service 
facilities with boarding and other static information signage. All three terminals 
are equipped with solar-powered, wireless ticket vending machines (TVMs) for 
single-fare purchases. Fares are collected by vessel crew during the passenger 
boarding process using a handheld portable fare processing device for prepaid 
media and a portable fare collection box for cash and single-fare tickets Nearly 
70% of fares are paid with prepaid media or monthly passes loaded onto the 
regional fare collection card, ORCA (One Regional Card for All). Passengers can 
load regional or unique monthly pass products as well as stored value onto their 
ORCA card.
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Figure 1-12 
On-dock automated 
TVM 

Figure 1-13 
Portable fare transaction processing 
device for ORCA Cards

Scope of This and Prior Projects
This report focuses on the demonstration phase of the Vashon Island Passenger-
Only Ferry Study project. The two earlier phases of the project are documented 
in previously-submitted reports and are included for reference as appendices to 
this report (see Appendices A, B, and C). The history of the three phases of the 
project was discussed in the previous subsection. The project objectives for each 
phase are identified below.

Phase 1: Waterborne Transit Policy Study
The purpose of the policy study was to provide policy makers with information 
to help make informed decisions about potential King County investments and 
participation in passenger-only ferry services. The policy study addressed three 
key policy questions:

1. Should King County invest or participate in waterborne transit, and if so, 
under what circumstances?

2. If investment or participation is warranted, what funding approach or 
approaches could be considered?

3. What operating approaches would best achieve county objectives and 
mitigate risks?
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Phase 2: King County Business and Implementation 
Plans for the Vashon Island Passenger-Only Ferry
The purpose of the business plan was to document a plan for King County 
assumption of the Vashon Island Passenger-Only Ferry service from the 
Washington State Ferries. The business and implementation plans addressed:

• Characteristics and configuration of the proposed service

• Detailed descriptions of the service components

• A detailed plan for staged implementation

• A financial plan and financial pro forma through 2020

Phase 3: Technology Demonstration Project
The demonstration phase of the Vashon Island Passenger-Only Ferry Study was 
designed to evaluate the feasibility and benefits of incorporating technological 
advances to increase passenger convenience and improve traveler information, 
while also enhancing passenger processing. A variety of technologies 
were evaluated, such as AIS for vessel tracking, electronic fare collection, 
video monitoring and detection at the Water Taxi terminals, electronic 
communications, and web-based applications and social media networks. 
Opportunities to partner with or leverage existing and emerging public and 
private technology initiatives also were explored. 

The objectives of this project phase were to: 

• Conduct a needs and requirements assessment for new technology 
improvements to enhance traveler information and passenger processing.

• Analyze the design and implementation of new technologies or customer 
amenities for passenger-only ferries.

• Select one or more new technologies initiatives to be implemented as a 
demonstration project(s).

• Implement and evaluate the demonstrated technology initiative(s).

Prior Project Phases
The Vashon Island Passenger-Only Study resulted in three previous reports:

• Waterborne Transit Policy Study – Final Report August 2005 

• King County Business Plan for the Vashon Island Passenger-Only Ferry – 
November 2006 and April 2007 Amendment 

• King County Passenger-Only Ferry Project Implementation Plan – Briefing 
Paper, November 2007 

These reports are attached as Appendices A, B, and C.
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Technology 
Demonstration Phase 
Approach

The approach to the technology demonstration phase of the project involved 
four steps:

• Analysis of technology opportunities

 - Review of other ferry and transit system use of passenger processing and 
information technology 

 - Rider and operator needs assessment

 - Identification of potential technology applications

• Analysis and ranking of potential applications, and selection of technology 
applications to be implemented

• Design and implementation

• Evaluation and lessons learned

Analysis of Technology 
Opportunities
The first step in defining a traveler information and passenger processing 
technology demonstration project was to survey and analyze the universe of 
technology applications to identify the potential technology initiatives that might 
be relevant and implementable within the confines of the project scope and 
funding. To do this, the project team:

• Reviewed the use of passenger processing and information technology by 
other ferry and transit systems.

• Conducted a rider and operator needs assessment.

• Identified potential technology applications, issues, and challenges.

• Developed order-of-magnitude cost estimating.

Review of Use of Passenger Processing and Information 
Technology by Other Ferry Systems
Recent years have seen emerging technology deployed in a variety of ways in the 
public transportation sector and, more specifically, in marine transit. To leverage 
other transit operator experience with traveler information and passenger 
processing, a number of organizations were reviewed:
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• Water Emergency Transportation Authority (San Francisco Bay area)

• New York Waterway

• British Columbia Ferry Service

• Steamship Authority (Nantucket and Martha’s Vineyard)

• Stena Line (North Sea)

• Alaska Marine Highway System

• Washington State Ferries

• Tri-Met (Portland)

The review of other ferry and transit operators revealed many different ways in 
which technology is being applied to provide traveler information and improve 
passenger processing, such as:

• Links to relevant transit agencies on web pages

• Email updates and alerts for breaking news and service information

• Real-time departure information 

• Website

• Ferry terminal monitors

• Newsfeed

• Text messages

• Information on Facebook and through Twitter

• Mobile applications

• GPS bus locator for shuttle buses

• Vessel position (AIS)

• Terminal status

• Webcams

• Wait times

Rider and Operator Needs Assessment
An opinion survey was conducted to develop an understanding of current and 
potential water taxi rider preferences for traveler information. The survey was 
administered during a two-week period to more than 600 riders of the King 
County Water Taxi’s downtown Seattle-to-Vashon-Island route and walk-on/
bus passengers on the WSF’s Vashon-Island-to-Fauntleroy (West Seattle) route 
responding. The survey was extended to WSF riders because the Vashon-Island-
to-Fauntleroy route provides an alternative method of traveling to downtown 
Seattle, and passengers on this route also likely are current occasional or 
potential Water Taxi riders. 



SECTION 2: TECHNOLOGY DEMONSTRATION PHASE APPROACH

 FEDERAL TRANSIT ADMINISTRATION  19

The survey results revealed that currently-available traveler information is being 
used by a large percentage of riders, but that riders would like to see more 
information available through web-based applications and social media networks. 
Highlights of the survey results are noted below. The report on the survey, 
including the survey instrument, is available in Appendix D.

Current Information Sources
Although a number of current information sources are used by ferry riders, two 
sources were most frequently cited:

• Rider Alerts are used by the largest percentage of riders, mainly through 
email – 58% overall, 65%  of Water Taxi riders; in total, 20% of riders receive 
text rider alerts on their phones. 

• King County Metro Transit’s Trip Planner (which includes Water Taxi routes 
in the route planner) is the second most frequently used source of traveler 
information – 24% of all riders, 25% of Water Taxi riders.

Requested Sources Not Currently Available 
Riders noted two sources of traveler information, currently available for other 
ferry or transit operations, that they would like to be available for the Water 
Taxi:

• VesselWatch (WSF’s AIS vessel-tracking website program) – 16% overall, 
18% of Water Taxi riders.

• One Bus Away (a website program developed by the University of 
Washington that identifies the next bus based on your current location and 
destination) – 16% overall, 18% of Water Taxi riders.

Electronic Devices Used
More than half of all riders surveyed reported that they use mobile devices to 
access traveler information:

• Smartphone – overall 53% of riders, 57% of Water Taxi riders.

• Laptop or other mobile computer – overall 40% of riders, 43% of Water Taxi 
riders.

• Tablet computer – overall 11% of all riders, 12% of Water Taxi riders.

Requested Information Displays Locations
Riders expressed interest in locating traveler information displays in the 
terminals and onboard the water taxis:

• Overall 55% of riders and 60% of Water Taxi riders would like to see travel 
information displayed in Water Taxi terminals. 
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• Riders also expressed interest in traveler information displays onboard the 
Water Taxi, but with less frequency – overall 28% of riders, 32% of Water 
Taxi riders.

Requested Information at Display Locations
The four most frequently-requested types of rider information for display 
locations were:

• Real-time next departure- overall 46% of riders, 46% of Water Taxi riders.

• Published schedule – overall 30% of riders, 30% of Water Taxi riders.

• VesselWatch – overall 24%, 25% of Water Taxi riders.

• One Bus Away –overall 21% of riders, 21% of Water Taxi riders.

Working with KCMD operations and management staff, the results of the rider 
survey were weighed together with current facility conditions and passenger 
processing requirements to establish a consolidated list of needs to guide 
the technology demonstration selection process. In no particular order of 
preference, the needs identified were: 

• Passenger processing improvements

• Customer boarding experience

• Real-time passenger information for ferry service

• Real-time passenger information for connecting services

• Better information and direction on passenger queuing

Potential Solutions
Building from the findings of the needs survey and interviews with KCMD 
operations and management staff, eight potential technology initiatives were 
identified for further consideration.

Boarding Information (with and without Audio)
Although most Water Taxi passengers are regular commuters, there are 
visitors, first-time riders, and passengers with disabilities who might need 
additional information regarding where and when to queue. During the evening 
commute period at the downtown Seattle Pier 50 terminal, it can be particularly 
challenging for inexperienced riders when several vessels on multiple routes 
depart in a short window of time. An infrequent rider may not understand the 
process and might create congestion in the boarding area and/or board the 
wrong vessel.

To improve the information available for passengers and the operational process 
of loading passengers, real-time departure and queue information could be 
provided via monitor(s). Real-time departure and queue information also could 
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be provided over loudspeakers on the deck. The audio and visual message that 
might be played could be something like, “West Seattle ferry now queuing in 
line A, estimated departure 5:10 PM.” Components of this system would include 
physical signage for the different ferry queues (A, B, C, etc.), video monitors in 
the waiting area and near the TVMs, speakers on the dock, and software and 
computers to create and send the messages to the monitors and speakers. 

Boarding Likelihood
Currently, the Pier 50 shoreside Marine Information Agents keep an unofficial 
passenger count and inform passengers of the estimated number in line and the 
likelihood of making the next departure. It might be helpful to provide passengers 
with high-level information about the number of passengers already waiting in 
line and the vessel passenger capacity. This would allow the shoreside crew to 
perform other essential duties. Components of this system might include an 
electronic sign (installed at the end of the pier, near the sidewalk), computer and 
software to drive the messages to the electronic sign, a wireless network, and a 
handheld device. The electronic sign would list the ferry run and departure time, 
and color code them ( green – still boarding, yellow – within 10% of full capacity, 
red – 100% capacity, vessel full). The handheld device would allow the shoreside 
crew to change the capacity status (green, yellow, and red) without actually 
needing to stand at the end of the pier.

On-Vessel Real-Time Information for Connections
As some passengers’ trips are actually multimodal, it may be helpful for them 
to know the real-time status of their vessel’s anticipated arrival time and other 
transit options while they are on the vessel. This is particularly true for the 
passengers arriving at Vashon Island who need to catch a bus or another ferry. 
In addition to the real-time information, a longer-term solution might include 
mounting a camera in the bus bay so that a ferry passenger would know if the 
bus was present. The video image could stream constantly and be viewed on 
the vessel. Finally, it may be useful to have a link to VesselWatch, the highly-
popular web-based application developed by WSF to provide real-time vessel 
location and schedule information. Although many passengers already may have 
applications (OneBusAway and VesselWatch) that link them to the information, 
it might be useful to have a monitor on the vessel that has links to real-time 
information sites. Components of this system would include a computer, a 
monitor, and an Internet connection.

Video-Detection for Passenger Counting
The vessel crew is responsible for the official passenger count and collecting 
fare payments. An automated method of counting passengers might free the 
vessel crew for other boarding duties, thus improving operation and shortening 
boarding time. It might be possible to install a video detection system for 
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counting passengers. The components of the system would include cameras, 
a computer, and software. The software would be configured to identify the 
motion of passengers (boarding or alighting) and a detection zone. However, 
for staff or passengers who walk back and forth in the detection zone, it will be 
difficult to get an accurate passenger count. It was concluded that current facility 
limitations preclude implementation of a video detection system that would be 
accurate enough to ensure compliance with vessel passenger capacity limitations. 
However, video detection could be planned for a new water-taxi facility where 
the boarding configuration can be designed to accommodate automated 
passenger counting.

Terminal Facility Cameras
It may be useful for passengers to be able to see conditions at Pier 50, such 
as the queue length, to help inform their decision about which Water Taxi 
sailing to take. These cameras would be focused only on passengers and would 
not support security purposes. The cameras would be mounted at Pier 50 or 
perhaps at the adjacent WSF terminal at Pier 52. The components of the system 
would include cameras, a camera control/management system, and a process to 
make the video available to the KCMD Water Taxi website.

Real-Time Vessel Location Information
Modeled on the popular WSF VesselWatch system, a vessel location tracking 
system that provides a map and graphical representation of where each Water 
Taxi vessel is as it crosses Puget Sound might provide useful information for 
riders as they make decisions about which trip to take. The application also 
would include a table of departure and arrival times, including color coding 
(red) when a vessel is late. The map and table would be generated from global 
positioning (GPS) information produced by the AIS that is fed into a known ferry 
schedule. It may be possible to add a graphical representation of each of the 
Water Taxi vessels on the Puget Sound map. This map could be displayed in the 
Pier 50 waiting area on monitor(s). Additionally, a link to the KCMD website 
could be added to VesselWatch page to make the connection between the two 
systems. KCMD could pursue development of this technology initiative in some 
form of partnership with WSF.

Social Media and Website Enhancement
This might be the opportunity for the KCMD to employ multiple social media 
channels in addition to an enhanced website to inform passengers of planned and 
unplanned events and make frequently-requested traveler information readily 
available. For example, King County Metro currently uses Facebook, Twitter, 
YouTube, Delicious, RSS (really simple syndication) feeds, and Have a Say. An 
enhanced website would make frequently-requested information easy to locate 
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and direct users to other information sources, such as rider alerts and real-time 
schedule information.

Smartphone Applications
This might be an opportunity for the KCMD to support Smartphone applications 
(through contests or just making the data available) so that third parties can 
develop applications for passengers. A likely subject for an initial smartphone 
application might be real-time vessel location information.

Project Selection Matrix and 
Scoring System
The eight potential technology projects were ranked using a structured 
process to select the specific technology initiatives to be advanced to design 
and implementation planning. An evaluation matrix and scoring system were 
developed featuring nine evaluation criteria. The criteria focused on cost, 
complexity, rider appeal, and operational improvements for each opportunity. 
The criteria addressing rider appeal and operational improvements received 
more weight than those related to cost and complexity.

An evaluation team was formed from members of the consultant team and 
selected KCMD staff and included a blend of ferry program and technology 
expertise. Participants were asked to evaluate each of the eight possible 
technology opportunities. The technology options scoring matrix is included in 
Appendix E.

Scoring guidance and weight factors for each criterion were as follows:

1. Cost to Develop 

Weight Factor: 8
1 = Major investment (more than $1 million with no identified fund source)
5 = No direct cost 

2. Time to Develop and Implement

Weight Factor: 8 
1 = Will require 12 months or more to implement 
5 = Can be implemented within 90 days 

3. Interdependency with Other Systems

Weight Factor: 6
1 = Will require a high level of integration
5 = Can be implemented stand-alone
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4. Interdependency with Other Agencies

Weight Factor: 8
1 = Will require a high level of integration
5 = Can be implemented stand-alone

5. Complex or Difficult to Implement

Weight Factor: 10
1 = Complex technology, high risk environment, few successful 
implementations
5 = Simple, proven technology

6. Rider Demand for the Option

Weight Factor: 16
1 = No demonstrated rider demand
5 = Meets the preferences of more than 50% of the riders

7. Likely to Increase Ridership

Weight Factor: 12
1 = Unlikely to attract new riders
5 = 80% likely to attract new riders

8. Likely to Improve Current Riders’ Travel Experience

Weight Factor: 16
1 = Unlikely to change rider travel experience
5 = Likely to improve the experience of 80% of current riders

9. Likely to Improve Operations

Weight Factor: 16
1 = Has no impact on terminal operations
5 = Significantly improves operating efficiency and effectiveness

Project Selection Results
The individual evaluators’ scores were consolidated and filtered in a number of 
ways to develop a priority ranking for the technology opportunities. Although 
the priority order within the alternative rankings varied some, in all cases the 
same four technology opportunities rose to the top. 
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Table 2-1  Technology Options Selection Evaluation Results

Project Team Potential Solution Score Technology Team Potential Solution Score

Boarding information with audio 2.60 Smartphone(mobile) applications 3.64

Boarding likelihood 2.37 Enhanced website/social media 3.43

Enhanced website/social media 2.04 Boarding likelihood 3.39

Smartphone (mobile) applications 1.93 Boarding information with audio 3.23

The rankings were filtered in the following ways: 
• Technology-experienced evaluators only, for all criteria 

• Ferry program evaluators only, for all criteria 

• All evaluators, for all criteria 

• All evaluators, for the rider appeal and operational improvement criteria 

In all cases, the top four technology options were:

1. Boarding information with audio

2. Boarding likelihood

3. Smartphone (mobile) applications

4. Enhanced website and social media

All four technology options were advanced for design and implementation 
planning. 
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Technology 
Demonstration Phase:  
Design and 
Implementation

The four top-ranked technology projects selected for potential design and 
implementation were subjected to a more thorough analysis for:

• Technical feasibility

• Acquisition considerations

• Ease of implementation including facility limitations

• Value to user

• Ongoing maintenance and support

• Operational challenges 

• Acquisition, design, and implementation costs

From the initial four recommended projects, three were chosen for 
implementation:

• Boarding information would be provided through an on-dock variable 
message sign (VMS).

• An enhanced website would make frequently-requested information and real-
time travel and schedule information available and would direct users to the 
traveler advisory system for service disruptions and other emerging events. 
(Implementation of social media programs beyond those available through 
other King County organizations was not pursued due to limited KCMD staff 
resources to maintain the programs.)

• A web-based, smartphone-scalable, real-time vessel location system would 
be developed.

Appendix F is the project definition document that was prepared to guide 
design and implementation of the three selected projects. Below are a summary 
description and a discussion of the design and implementation for each of the 
three elements.
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On-Dock Traveler Information – 
Variable Message Sign (VMS)
It was decided that a VMS would be installed on the secure side of the white 
swinging gate (close to where the sidewalk and the terminal entrance meet) 
to provide passengers with schedule and real-time boarding information. This 
location was deemed the most advantageous because it would provide important 
schedule information before passengers traversed the length of the walkway out 
to the waiting area and boarding location.

Figure 3-1 
VMS mounting 

location

Figure 3-2  Water Taxi Pier 50 dock site map with sign location
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Specifications were developed for the VMS, and a search of equipment 
manufacturers was conducted. The key specifications were:

• Large enough to provide 6 lines of text

• At least 24 tri-color characters per line

• Overall sign dimensions not to exceed 22 in. × 50 in. (55.88 cm × 127 cm)

• Resistant to extreme weather and environmental damage caused by salt 
water and high winds

• Programmable to display time-sensitive and schedule information

Although a survey of VMS manufacturers identified four possible vendors, 
upon further evaluation it was determined that only one could meet all key 
specifications. Therefore, acquisition of the sign proceeded as an approved sole-
source procurement. 

The selected sign was a 6-line, 21 in. × 48 in. (53.34 cm ×121.92 cm), tri-colored 
display Galaxy AF-6200 manufactured by Daktronics. The sign rotates two 
displays, allowing both next departure information and alerts and messages to be 
displayed. 

Figure 3-3 
VMS screens

	  

Installation of the sign did not require an environmental review but did require a 
sign permit from the City of Seattle. 

Following is the timeline for permitting, acquisition, and installation of the sign. 
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Figure 3-4  VMS installation timeline

Subsequent to installation of the VMS, two major construction projects on the 
Seattle waterfront, the City of Seattle Seawall Construction Project and the 
Washington State DOT’s Alaskan Way Viaduct Tunnel Replacement Project, 
commenced. In May 2014, these construction projects altered streets and 
pedestrian access to the Water Taxi dock, requiring the sign to be relocated. 
The VMS was moved to face north for viewing from the temporary entrance 
during construction. The VMS was returned to its original location after the 
construction near the terminal was completed in January 2015. 

Figure 3-5 
Initial VMS location

 

Figure 3-6 
VMS interim location
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King County Water Taxi  
Website Improvements 
Initial analysis of the existing KCMD website identified a number of 
enhancements that might be made to make it more streamlined and rider-
friendly. A survey of riders was conducted to solicit user opinions about these 
possible enhancements and to identify users’ content preferences (see Appendix 
G). Incorporating the analysis and user opinions, the following goals for enhancing 
the website were defined:

• Make key information more easily accessible

• Eliminate pages through menu drop-downs

• Reduce clutter and highlight the most frequently requested information

• Prominently display the most recent rider alerts, newsletters, and other 
rider information

• Display current Water Taxi vessel location information

Once the prototype of the enhanced website was completed, user testing was 
conducted with 11 King County employees, some of whom were Water Taxi 
riders. The test script asked users to answer a number of traveler information 
questions using the prototype website (see Appendix H). Observations during 
the testing were used to make refinements to the prototype before launching 
the new website on September 17, 2013 (see Appendix I).

Figure 3-7 
Existing KCMD 

Water Taxi  
home page
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Figure 3-8 
Enhanced KCMD 

Water Taxi 
homepage

Figure 3-9 
Enhanced KCMD 

website drop-down 
schedule display
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Figure 3-10 
Enhanced KCMD 

website drop-down 
fare display

King County WaterTaxiWatch –  
Vessel Real-Time Location 
Application
Initially, it was envisioned that a mobile application displaying real-time vessel 
location information on a map and key traveler information would be developed. 
Upon further investigation with agency information technology staff, it was 
decided that the preferred approach would be to develop a vessel location 
application that could be embedded on the KCMD Water Taxi website and to 
build the website in a manner that would be scalable to smaller handheld devices. 
This would avoid the problems associated with developing and maintaining mobile 
applications for multiple devices and evolving operating systems. 

The vessel location system, known as WaterTaxiWatch, was modeled after the 
very popular WSF  VesselWatch application, which features AIS vessel location 
information, next sailing times, actual departures, and estimated arrivals. 
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King County Information Technology (KCIT) staff proposed to develop an 
application similar to the WSF VesselWatch using publically-available vessel 
location data (AIS) from Marine Traffic. The application would reside on the 
King County server. However, while testing the early application prototype, it 
was discovered that the data available from Marine Traffic was refreshed too 

Figure 3-11 
WSF VesselWatch 

page
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infrequently and that there were gaps in their coverage of Water Taxi routes. 
To resolve the data reliability problem, a feed was developed from WSF’s 
robust vessel location database. During testing of the VesselWatch prototype 
with the WSF vessel location feed, it was determined the prototype application 
was inadequate and that KCIT resources were not available to redevelop the 
system to the project’s requirements. A new approach was defined involving 
development of a Water Taxi custom view in the WSF VesselWatch application 
that would: 

• Be branded for the Water Taxi

• Display all Water Taxi routes

• Display nearby WSF routes

• Provide next departure and estimated arrival information

The improved Water Watch application was completed and ready for system 
testing on October 30, 2014. King County employees participated in user testing 
over a one-week period to identify bugs and refinements. WSF information 
technology, and customer service staff also tested the systems and included a link 
to WTW from their VesselWatch page. The application was placed in production 
in January 2015 and officially introduced to the Water Taxi riders on February 
25, 2015.
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Figure 3-12 
King County 

WaterTaxiWatch page
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Technology 
Demonstration Evaluation 
and Lessons Learned

Volpe Evaluation Protocol
The Vashon Island Passenger-Only Ferry project was undertaken in three 
phases. The first two phases addressed the feasibility of King County assuming 
responsibility for a passenger-only ferry service. A formal research hypothesis 
was not established for these phases. These two phases produced analysis and 
plans to guide the County during the decision making and service implementation 
process. 

The third phase was designed to demonstrate the use of technology to improve 
traveler information and on-site passenger processing. As with the first two 
phases, a formal research hypothesis was not established. Rather, the Volpe 
National Transportation Systems Center was engaged by the Federal Transit 
Administration (FTA) to develop an evaluation protocol and conduct an 
evaluation for the demonstration phase of the study (see Appendix K). However, 
the Volpe contract expired and funding was exhausted before the demonstration 
projects were designed and implemented. Volpe was not available to conduct 
an evaluation. As noted in the Volpe evaluation report, “The intent is to use 
the evaluation protocol as a guide or framework for the evaluation, recognizing, 
however, that the evaluation needs to be flexible to adapt to unforeseen 
circumstances affecting project implementation, data availability and collection, 
and available resources.”1 Without dedicated evaluation funding, the KCMD 
project team undertook to define an evaluation approach using as much of the 
protocol as feasible with a small portion of reallocated project implementation 
funds. 

The Volpe protocol identified four possible metrics that might be employed to 
evaluate the demonstrated technology:

1. Pre- and post-implementation ridership counts

2. Pre- and post-implementation elapsed boarding time

3. System reliability measures for the VMS, relying on calculation of measures 
such as mean time between failures and mean down time

1 John A. Volpe National Transportation Center, “Vashon Island Technology Demonstration 
Evaluation Protocol,” September 30, 2012, p. 1.
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4. Comparison of the cost of the demonstrated technology to a calculated 
minimum value of information provided to the traveler, using willingness-to-
pay values derived from other studies

In addition to these metrics, Volpe recommended that lessons learned be 
documented throughout the project to advise future implementation projects.

The KCMD project team reviewed the protocol prepared by the Volpe Center 
to identify metrics that were:

• Practical to implement in the available time

• Cost-justified in view of the overall project budget

• Likely to yield results that could be clearly attributed to the demonstration 
project and would not require a high degree of subjective or simplifying 
assumptions

• Likely to provide the KCMD and other transit operators useful insights 
into the process of identification, design, and implementation as well as the 
measured and perceived value of similar technology improvement initiatives

The following elements of a modified evaluation protocol were adopted:

• VMS Performance – The VMS will be evaluated for durability, reliability of 
visual elements, and passenger flow enhancement.

• Enhanced Website User Evaluation – Google Analytics data will be used to 
evaluate pre- and post-implementation user behavior on the KCMD website. 
A post-implementation user survey will be conducted for Water Taxi riders 
to access rider perceptions for ease of use and availability of information on 
the enhanced website.

• Lessons Learned – Learning experiences will be captured for the definition, 
design, development, and implementation phases of each technology project. 
Process improvements will also be identified.

• Second-Generation Enhancements – Recommended enhancements for the 
VMS and KCMD website will be identified. 

• Ridership Growth – Ridership data pre- and post-implementation of the 
technology projects will be examined for changes in the level of ridership. 
It should be noted that there are many variables that effect ridership 
performance. Particularly with a relatively new service, it is difficult to isolate 
ridership growth attributable to a particular initiative from the typical ramp 
up of ridership observed with a new service. 

The KCMD project team developed a data collection plan to implement the 
refined evaluation protocol. The data collection plan recognizes Volpe’s caution 
that “We must reiterate, however, that the value of information must be 
balanced by the cost of acquiring it as part of the evaluation. Accordingly, as the 
demonstration planning evolves—and in light of unexpected circumstances—



SECTION 4: TECHNOLOGY DEMONSTRATION EVALUATION AND LESSONS LEARNED

 FEDERAL TRANSIT ADMINISTRATION  38

some of the metrics proposed may not be implemented during the course of the 
evaluation.”2

The data collection plan included the following:

• Review available equipment performance records and/or interview staff to 
collect information about the reliability of the VMS.

• Collect monthly and annual ridership information for a one-year period prior 
to a technology implementation and for one year after implementation. 

• Collect Google Analytics data for a one-month period the year before 
implementation of the enhanced website and for the same one-month period 
after the implementation. 

• Conduct a survey of rider post-implementation of the enhanced website to 
collect perceived benefit information.

• Document lessons learned and recommendations for future enhancements 
throughout the design, development, implementation, and post-
implementation process. 

On-Dock Traveler Information–VMS 
Evaluation and Lessons Learned
Evaluation of the VMS addressed four criteria:

• Durability and uptime of the system

• Ease of use of the operating system software and system performance

• Visibility and readability

• Passenger flow

Durability or Uptime of System
Overall, the Galaxy AF 6200 has proven to be a sturdy, weather-resistant piece 
of hardware that performs well in the high-wind, salty air marine environment. 
Over the 18-month demonstration period, only one hardware malfunction was 
experienced when one of the six text lines went dark.

Ease of Use of Operating System Software and  
System Performance
Although the system software is adequate, the KCMD application is probably 
pushing the software near or beyond its design parameters. Creating the display 
screens is a cumbersome process that required nearly 40 hours of shoreside 
agent time. There also have been intermittent communications and software 
problems. On multiple occasions, the system has seemingly spontaneously 
re-booted. Although the problem has not been diagnosed, it appears to be self-
correcting and results in only brief disruptions of the display. 

2 Ibid., p. 11
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Visibility and Readability
The tri-color display is easily readable in nearly all light conditions from a 
distance of up to 50 yards, allowing passengers waiting to cross the busy 
thoroughfare in front of Pier 50 to view the information. The three colors allow 
the two routes to be color-coded for easy traveler reference. The sign cycles 
two displays at a pace that allows passengers to read the next departure and 
the following additional message. Travelers can process the information without 
excessive waiting between displays. The sign also displays alerts such as delayed 
vessel departures or canceled sailings. 

Passenger Flow
Facility limitations preclude any systematic measurement of passenger flow or 
elapsed boarding time. The VMS display provides sailing schedule information 
at the head of the pier away from the more congested boarding area, which 
effectively eliminates conflicts that sometimes occurred when potential 
passengers seeking schedule information had to enter the boarding staging area 
to ask for information. 

KCMD experienced record ridership during the summer of 2013 following the 
implementation of the VMS—a 14.6% increase over 2012 during the months of 
June, July, and August. Although many factors impact ridership, making it difficult 
to correlate increases to any one factor, it could be concluded that some of 
the increased ridership, particularly on the West Seattle route, is related to 
improved on-dock traveler information. It should be noted that the increase 
in ridership was managed without additional terminal staff, due, in part, to the 
availability of traveler information through the VMS. Customer service staff were 
free to focus on passenger processing immediately before and during boarding 
times.

VMS Lessons Learned
Lessons learned during the VMS phase of the project focused on two areas:

• Implementation 

• Recommendations for future enhancements

Implementation
Variable message signs are a reasonably mature technology and are in widespread 
use in the transportation industry. Equipment installation was a routine 
assignment for the King County Signals Department. However, some challenges 
were encountered in establishing the appropriate communications network. 
During the initial test period, communications between the controller and 
the display frequently failed, preventing the display files from uploading to the 
sign. The problem was diagnosed as an inadequate communication capacity. 
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The problem was solved when the RS-422 cable was replaced with a higher 
performance Cat 5 cable. 

Recommendations for Future Enhancements
The VMS sign would be a particularly valuable source of traveler information 
at unstaffed terminals such as Vashon Island and Seacrest Park. The current 
operating software can support multiple locations. 

Although a single user is unlikely to have much leverage, enhancements to make 
the software more user friendly are recommended, such as:

• Improved functionality for creating screen displays that allow multiple screens 
to be created from a template.

• Improved calendar function that allows multiple monthly calendars to be 
established, incorporating holidays and unique events instead of requiring a 
manual re-set each month to include these.

King County Water Taxi Website 
Improvements Evaluation and 
Lessons Learned
Website Improvement Evaluation
Two metrics were established to evaluate the effectiveness of the website 
enhancements:

• Streamlining the website would result in fewer page views for each visitor 
because information was more centrally and readily available.

• Time spent per page view would increase because users would find the 
information they need in one location rather than having to navigate multiple 
pages.

To measure user behavior, Google Analytics were used to count page views for 
a sample month on both the old website and on the new, enhanced website. 
October 2013, the first full month after the launch of the enhanced website, 
was compared to October 2012. Overall page views in October 2013 were 
19.8% lower than in October 2012. Eliminating general information page views 
and counting only travel information views, such as schedules and fares results 
in 23.3% fewer views after the enhanced page was introduced. This reduction 
in number of page views suggests that the new website is more streamlined and 
user-friendly than the old website. 
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Table 4-1  Page Views Before and After Implementation of Enhanced Website

Route
All Pages Traveler Info Pages

October 2012 October 2013 % Change October 2012 October 2013 % Change

Vashon 5,309 3,764 -29.1% 4,367 3,015 -31.0%

West Seattle 14,878 12,426 -16.5% 12,816 10,156 -20.8%

Total 20,187 16,190 -19.8% 17,183 13,171 -23.3%

Google Analytics also were employed to measure user time per page view. In the 
month after the enhanced website was launched, the average time per page view 
was 20+ seconds longer than for the same month in October 2012, suggesting 
users found more of the information they needed without migrating to additional 
pages.

Table 4-2 
Average Time on Page 

(secs)

October 2012 October 2013 Change % Change

60.91 86.17 25.25 41.5%

To supplement analytical data, a survey of users was fielded a few months after 
the website enhancements were implemented (see Appendix J). The survey asked 
riders who use the website to rate the website on four criteria: 

• Ease of locating information

• Information content

• Appearance and layout

• Time spent on the site

Survey respondents also were asked for suggestions for additional information 
and improvements. Analysis of the survey results revealed the following.
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When asked how much of the information needed is provided on the website, 
79.2% said everything or almost everything.

Figure 4-1 
Ease of finding 
information on 

website

Figure 4-2 
Amount of information 

on website

When asked how easy it was to find the information they wanted, 84.7% of 
respondents said either it was easy or very easy.
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When asked to rate the appearance and layout of the website, 68.9% said it was 
good or excellent.

Figure 4-3 
Website appearance 

 
When asked if they spent more or less time finding information on the new 
website compared to the previous website, 41.8% said less and 52.6% said about 
the same.  

Figure 4-4 
Amount of time spent 

on website

From the post-implementation survey, it can be concluded that the enhanced 
website is easier to use, provides the desired information, is perceived favorably 
in terms of appearance and layout, and has not adversely impacted the time 
required to find information.
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Website Improvement  
Lessons Learned
Lessons learned during the website enhancement portion of the project address:

• Communication with riders

• Mobile-friendly design

• Future website enhancements

Communication with Riders
Responses to the open-answer questions on the post-implementation survey 
indicated that some users are unaware of existing Water Taxi information 
sources that provide information about service disruptions, alternative travel 
options, and special events or extended service days. Although much of this 
information is prominently featured on the website, KCMD should consider 
feature tips for staying current in the periodic newsletters, on the VMS, and in 
on-board announcements.

Mobile-Friendly Design
As more riders rely upon mobile devices for Internet services and traveler 
information, it is important to design webpages that scale down easily to 
handheld device screens. Each iteration of the website design was tested on both 
full-screen and handheld screens to maximize readability and navigation utility on 
both platforms.

Future Website Enhancements
When a server-based dynamic service schedule function becomes available, the 
service schedule drop-downs on the website might be reformatted to look like 
a more traditional timetable with departure and arrival times. Currently, King 
County is in the process of transitioning all County webpages to a new County 
website. Once this transition is complete for KCMD and combined with the 
dynamic service schedule function, a calendar feature may be added that will 
allow users to pick a calendar date and view the specific service schedule for that 
date. 
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King County WaterTaxiWatch 
Evaluation and Lessons Learned
The King County WaterTaxiWatch portion of the demonstration project could 
not be evaluated because implementation of the application was not complete at 
the time this report was written.

Ridership Growth
Ridership data was collected for two 12-month periods (June–May) prior to 
implementation of the first technology improvement and for a one-year period 
following implementation of the VMS in June 2013 and the enhanced website in 
September 2013. Overall ridership increased by more than 20,000 riders, or 5%, 
in the year after implementation of the VMS and enhanced website. Although 
some portion of this growth may be attributed to improved traveler information, 
it is difficult to isolate this effect from other factors effecting ridership, such as 
weather, special events, and naturally-occurring increases in ridership.  

Figure 4-5  
Water Taxi ridership, 

June 2010–May 2014
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Conclusions

Overall, the Vashon Island Passenger-Only Ferry Study was a success, leading to 
the implementation of a robust, popular passenger-only ferry service that brings 
riders directly into downtown Seattle from other parts of the city and suburban 
King County without adding to roadway congestion. 

The objectives of the technology demonstration phase of the project also were 
achieved. Three different technology projects were implemented that focused on 
three key considerations for design and implementation of traveler information 
technology:

• A range of technology from lower-end technologies such as the variable 
message sign to more advanced technologies such as real-time vessel location 
and tracking applications. 

• The needs of both infrequent and regular riders of the Water Taxi were 
addressed by offering both just-in-time information and more general and 
trip planning information.

• Accessibility from both mobile and more traditional computing platforms was 
demonstrated with the two Internet-based projects, WaterTaxiWatch and 
the enhanced Water Taxi website. 

Through the VMS at Pier 50, the enhanced Water Taxi website and 
WaterTaxiWatch, riders now have an array of enhanced information options for 
traveler information, making the King County Water Taxi more easily accessible 
within existing operating resources. 

As a roadmap for how to determine the feasibility of and prepare an 
implementation plan for the start-up of passenger-only ferry service, the 
project offers valuable insight and a tested methodology. Although every service 
feasibility study is somewhat unique, this study provides a comprehensive 
template and constructive guidance on the requirements for start-up of a marine 
passenger transportation service. As a demonstration of technology to improve 
traveler information and passenger processing, it offers relatively low-cost 
technology solutions that may be viable for other transit agencies. 

The project also demonstrates the shortcomings associated with stretching 
technology beyond its original purpose, the value of working closely with users 
who are intended to benefit from the technology, the importance of working 
with technology specialists who have developed an understanding of the user’s 
needs and the technology infrastructure, and the value of working with other 
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transit agencies to leverage existing technology resources. Certainly, the next 
agency to deploy technology solutions similar to the ones demonstrated here 
will benefit from the learning curve established in this study. 
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AIS – Automated Identification System. An automatic tracking system used on 
ships by vessel traffic systems to locate and electronically exchange position data.

Black Ball Line – Founded in 1898 by Charles Peabody as the Puget Sound 
Navigation Company to provide ferry service on the Puget Sound. Assumed the 
name Black Ball Line in 1927. 

Elliott Bay Water Taxi – Predecessor to the King County Water Taxi; 
provided service between downtown Seattle and West Seattle as a seasonal 
service.

Daktronics – U.S. company that manufactured the programmable variable 
message sign (VMS) installed as one of the technology initiatives for this project. 

Google Analytics – A product offered by Google, Inc., that allows user 
behavior on public websites to be measured. The tool was used by KCMD to 
analyze pre- and post-enhancement user behavior on the KCMD Water Taxi 
website.

GPS – Global Positioning System. A satellite navigation system providing 
locations and time data anywhere on earth.

King County Council – The nine elected members of the King County 
Metropolitan Council oversee the government of King County, Washington. 

KCDOT – King County Department of Transportation. A department of the 
municipality of King County, Washington, responsible for the arrangement of 
transportation services such as roads, transit, and passenger-only ferries.

KCIT – King County Information Technology. A department of the municipality 
of King County, Washington, responsible for the full range of information 
technology services to support all King County departments and staff.

KCMD – King County Marine Division. A division of the King County 
Department of Transportation charged with operation of the King County 
Water Taxi.

KCWT – King County Water Taxi. The system of passenger-only ferries 
operated by the King County Marine Division providing service from both 
Vashon Island and West Seattle to downtown Seattle, Washington.

Kitsap County Transportation Company – Founded in 1898 and originally 
known as the Hansen Transportation Company; a steamboat and passenger ferry 
company operating on Puget Sound until 1935.
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Marine Traffic – A marine community-based project collecting and providing 
real-time vessel location data around the world.

Mosquito Fleet – A large number of private transportation companies 
operating small passenger and freight vessels linking waterfront communities 
around the Puget Sound, beginning in the 1830s.

MV – Motor Vessel. A marine vessel propelled by an internal combustion engine.

OneBusAway – A project started at the University of Washington to provide 
real-time transit information in the Puget Sound area. The system is built on 
open source software to encourage others to reuse and expand the application. 
The application is available on a number of computing platforms.

ORCA – The contactless, stored-value smart card used for payment of public 
transportation fares in the Puget Sound region. 

Portable Fare Processing Device – Handheld electronic devices used to 
process ORCA smart cards for fare payment on the King County Water Taxi.

Rich Passage – A narrow strait in Puget Sound between Bainbridge Island and 
the Manchester area of South Kitsap that connects Bremerton to Seattle and the 
main waters of the Puget Sound; experiences a high volume of marine traffic. 

Trip Planner – An online application provided by King County Metro Transit 
allowing riders to plan their trips on public transportation in King County using 
origination and destination addresses or locations. 

VMS – Variable Message Sign. An electronic traffic sign used to provide current 
traveler information to motorists and passengers.

VesselWatch – An online application developed and maintained by Washington 
State Ferries to provide vessel location, schedule, and departure and arrival 
information for its ferry vessels.

WaterTaxiWatch – An online application developed by the King County 
Marine Division to provide vessel location, schedule, and departure and arrival 
information for its Water Taxis. 
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1. INtroDuCtIoN

The Puget Sound region has a long history of waterborne transportation, with waterways such as the 
Puget Sound and Lake Washington being the first major transportation routes in the area. In the early 
days of King County, hundreds of steamships, collectively described as the Mosquito Fleet, plied the 
waters transporting people, lumber, mail, and everything else. However, improvements in land-based 
transportation in the 1930s, including both highways and interurban rail transit, led to the rapid 
decline and termination of the Mosquito Fleet. 

Seattle Central Waterfront 
Seventy years later, King County is looking 
at whether or not waterborne transit has the 
potential to augment the existing infrastructure 
to help provide reliable and sustainable mobility 
for King County residents and visitors. 

In response, King County Metro, as part 
of the 2004 update to the Six-Year Transit 
Development Plan for 2002 to 2007, 
developed Strategy S-14 to determine under 
what conditions and circumstances it may be 
appropriate for King County to invest and/or 
participate in passenger-only ferry service. 
The purpose of this study is to provide policy 
makers with information to help make informed 
decisions about potential county investment and potential participation in passenger-only 
ferry services. 

2. poLICy CoNsIDeratIoNs for the CouNty

Key policy questions and considerations for the county include: 

�.	 Should	K�ng	County	�nvest	or	part�c�pate	�n	waterborne	trans�t,	and	�f	so	under	 
what	c�rcumstances? 

2. If	�nvestment	or	part�c�pat�on	�s	warranted,	what	fund�ng	approach	or
approaches	could	be	cons�dered?

3. What	operat�ng	approaches	would	best	ach�eve	county	object�ves	and
m�t�gate	r�sk?
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Range of King County Metro 
Participation Levels 

redirection of future funds to waterborne transit), or from new revenues such as an increase in the 
sales tax, a regional funding initiative, or dedicated funds such as creation of a Ferry District with 
authority to collect revenue from property taxes. The primary trade-off to be considered by the county 
is potential reductions in bus service versus raising new revenue from some or all of the county 
residents. 

ShOULD KIng COUnty InVESt OR PARtICIPAtE? 

Potential county participation levels ranging from no 
participation at all, through to potential inclusion of 
waterborne transit as a primary component of the public 
transportation network, are illustrated in the graphic to 
the left. 

Findings from this study suggest that if participation in 
waterborne transit is considered by the county, it should 
only be under specific conditions. The availability of 
alternative public transportation modes, coupled with 
limited waterborne transit ridership potential in most 
markets, does not support a strategy of widescale 
implementation of passenger-only ferry service by the 
county. 

WhAt FUnDIng APPROAChES COULD BE	 
COnSIDERED? 

If a decision were made to invest in waterborne 
transportation, the next key question would be how 
to fund it. A range of potential funding options are 
presented below, presented in terms of those with the 
least impact on other King County transit services (i.e., 
new funding or full funding by others), to those with the 
greatest (i.e., use existing funding). 

Although one option is to have someone else pay 
completely for passenger-only ferry service (e.g., the 
private sector), the analysis of the sample routes 
suggests that some level of public subsidy would 
be required for operation. That subsidy could come 
from existing funds (cuts in existing bus services or 

Level of Financial Impact on Existing King County Services 
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	 	 	 	 	WhAt OPERAtIng APPROAChES COULD BE COnSIDERED? 

Decisions about how to operate the service can be made on a system-wide basis, or on a route by route 
basis depending on county objectives and potential private and/or public partnership opportunities. 
The range of potential operating approaches are illustrated below, presented in terms of lowest to 
highest participation by the county. 

The direct ownership approach would involve King County owning and operating the vessels, and 
possibly providing the terminals. This approach provides the highest level of control for the county, but 
raises questions about how to provide and retain skilled maritime labor (particularly if the service is 
seasonal), how to provide supporting infrastructure such as maintenance and refueling facilities, and 
what to do with the vessel if a route is found to be unproductive or is only seasonally operated. 

If service is operated by a private company, options are available for the county to contract the work 
or undertake a public-private partnership. Contracting provides the county with a greater level of 
control (the county establishes all service and other parameters), but does not include incentives for 
the private provider to operate the service more efficiently or develop innovative ways of attracting 
customers. A public-private partnership provides opportunities for private sector incentive, but may 
require certain county guarantees such as guaranteed minimum cost recovery or exclusivity, and may 
reduce some of the county’s control over operational aspects such as setting service levels or quality of 
service. 

Potential Operating Approaches 

Under the public-public partnership approach, King County could consider partial funding of a 
passenger-only ferry service without direct operational involvement. An example is potentially 
supporting Washington State Ferries in its efforts to deliver passenger-only service to Vashon Island. 
Public-public approaches can also include partnerships with local cities to deliver terminal and dock 
infrastructure. 
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3.	 stuDy WorK aCtIvItIes                 Project Work Activities 

Work under this study included five primary activities: 

1.	 A review of past studies relevant to waterborne transit 
in the Puget Sound region, and interviews with agencies 
having experience in waterborne transit. This provided 
a context for the study and valuable “lessons learned” 
from other agencies. 

2.	 Identification of a range of potential options for 
delivering waterborne transit, including partnership 
strategies and associated advantages and disadvantages. 

3.	 Identification of eight sample routes – two each in 
four potential waterborne transit market areas in the 
county – to illustrate potential operations, opportunities, 
and issues when considering, planning, or evaluating 
passenger-only ferry service. 

4.	 An analysis of the sample routes to identify potential 
ridership, costs, and impacts to be considered by the 
county. 

5.	 Preparation of this Summary Report 
4. staKehoLDer CoNsuLtatIoN 
proCess 

Example Open House Presentation Board

Stakeholder consultation was an integral part of 
this study. King County contains a broad group 
of residents and businesses with an interest in, 
and experience relevant to, waterborne transit. 
Stakeholders include neighbors of existing or 
potential routes, city governments, the Port of 
Seattle, private ferry operators, Washington State 
Ferries, ferry advocates, recreational water users, 
labor, and others. 

Two stakeholder meetings with about 60 attendees 
were held at the project outset to identify key 
considerations for the study. Attendees included 
representatives from maritime industry, waterfront 
communities in King County, and agencies and 
organizations dealing with transportation issues. 

Mid-way through the project, a half-day 
intensive workshop was held with a group of 
local city officials and private and public sector 
experts on waterborne transit to help identify 
specific technical and operational issues and 
considerations. Initial technical findings related to 
terminal design, vessel design, and potential route 
characteristics/performance. These were presented 
to the stakeholders in a follow-up open house and 
presentation. 
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The discussion of potential waterborne transit services with the stakeholders suggested some important 
considerations for the county: 

•	 Decisions on where to offer waterborne transit services may be significantly constrained, or even 
driven by, the location of terminals. The waterfront areas on the major bodies of water within King 
County are generally highly developed, and attempting to site new terminals and facilities can be 
challenging from both a logistical and community impact perspective. The availability of terminals 
is perhaps the most important route planning criteria. 

•	 Simplicity is a key to success. A recurring theme from both stakeholders and other agencies was 
to keep the service and infrastructure as simple as possible. Passengers are not expected to dwell 
at terminals for extended periods of time, and for the most part facilities equivalent to basic bus 
stops and platforms are sufficient for waterborne transit purposes. 

•	 Partnerships are another key to success. Local stakeholders and other agencies with experience 
operating waterborne transit services highly recommend partnership models as ways to provide 
terminal infrastructure, deliver service, and share risk and reward. Partnerships can be public-
private, or public-public. 

•	 There is no single best approach for delivering waterborne transit services. Characteristics of the 
route, location and ownership of the terminals, opportunities for partnerships, risk, and route 
economics suggest that a model that might be applied to one route, may or may not be the best for 
other routes. This suggests that service planning may be very route specific, and that the county 
should make decisions at a route-level. 

5.	 reGIoNaL aND INDustry experIeNCe 

Over the past several decades, waterborne transit in the Puget Sound region has been extensively 
studied. Thirty previous studies were reviewed to ensure that the King County Waterborne Transit 
Policy study built upon the insights of earlier efforts. 

This review of regional studies was complemented by interviews of eight private and public entities 
with passenger-only ferry systems in operation or design. The list of interviewees includes Washington 
State Ferries, Kitsap Transit, Coast Mountain Bus (operator of SeaBus in Vancouver, BC), Victoria 
Harbour Ferry, New York Water Taxi, San Francisco Bay Area Water Transit Authority, Vallejo BayLink 
Ferries, and Sydney Ferries (Australia). 

The survey of other agencies and review of previous studies indicated that: 

•	 There are a variety of different reasons for considering waterborne transit. In places like San 
Francisco, Vancouver (SeaBus), and New York, passenger-only ferries provide a link in the regional 
transit network and provide mobility options for users. In Victoria, BC, passenger-only ferries cater 
to tourists, ferrying them between different attractions around Victoria’s Inner Harbor. 

•	 The decision to implement passenger ferry service is sometimes founded on less traditional 
transportation goals that encompass a broader set of interests, such as economic development, 
tourism and recreation. Kitsap Transit and the New York Water Taxi are both examples 
of passenger-only ferry systems that are considered tools for economic development and 
revitalization. 

•	 Waterborne transit has a unique appeal that people value. Information from the Elliott Bay 
Water Taxi and Vallejo BayLink Ferries, suggests that there is a segment of the traveling public 
that will choose to take waterborne transit over other modes because of its inherent appeal. Not 
surprisingly, this is most apparent in the summer where weather conditions create a pleasant 
overall experience. 
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6.	 operatING, fINaNCING, aND partNershIp optIoNs 

The findings from the review of regional and industry experience were the starting points for the 
identification of key components of a waterborne transit system and a range of potential options for 
service delivery. Components and options were refined and expanded through input from the two 
Stakeholder Meetings held in early March 2005, and finalized using the knowledge of the consultant 
team. 

In order to define potential service delivery options, five major components of waterborne transit were 
identified as follows: 

1.	 Participating entities. This includes public and/or private entities that could potentially participate 
in the funding and/or operation of a waterborne transit service. Public entities include King 
County, Washington State, a Public Transportation Benefit Area, County Ferry District, or other 
public entity or construct. Private entities potentially include vessel operators, land or terminal 
owners/developers, and other private service providers. 

2.	 Facilities. Terminals include the dock, gangway and passenger waiting area at each ferry stop. For 
larger terminals, there may also be upland facilities such as a parking area and bus stops. 

3.	 Vessels. Vessels are classified in terms of elements such as passenger capacity, hull design, vessel 
speed, propulsion system, passenger amenities, etc. The optimal combination of characteristics 
varies depending on capacity and operational requirements, as well as an operating environment. 

4.	 Operational characteristics. These include service characteristics such as headways, span of 
service, and number of stops; operational constraints such as speed limits, tidal issues, and 
congestion/local operational issues; crewing and vessel operational characteristics; and terminal 
operations and maintenance. 

5.	 Funding and financing. Potential funding sources include fares, grant funds, new or increased taxes, 
contributions from public and private partners, developer fees, a ferry district, general operating 
funds, etc. Financing approaches include existing agency capital and operations funding, bond 
authority, leasing, and private financing. 

6.1 Service Delivery Options 

The following sections briefly describe four service delivery options identified in the study. Included is 
a general overview of each option, potential roles of relevant entities, and key potential advantages and 
disadvantages of each option. 
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PRIVAtE OPERAtIOn WIth PUBLIC EnDORSEmEnt 

Private operation with public endorsement would rely on the current regional maritime industry to 
define the route structure and level of service and to provide the full range of activities necessary 
for delivery of waterborne transit service. King County and other municipalities would have a limited 
role providing technical and political support to the privately operated service, but would assume 
no responsibility for the service offered and would not commit public funds to subsidize capital 
acquisition or operation of passenger ferry service. 

ADVAntAgES DISADVAntAgES 

•	  The approach would minimize the financial •	  Sustainability of the service is uncertain 
impact to King County and would not divert if not economically viable for the private 
current King County revenues from King provider. 
County’s transit commitments. •	  King County’s ability to influence 

•	  There would be little or no risk to King development of the service and to 
County because the private operator would coordinate service with overall King County 
assume all financial and operating risk. transportation mission objectives would be 

limited. •	  This model of service (fee for service) would 
establish a principle of service provision that •	  Without access to public resources for 
would enable transit and mobility service to landside infrastructure, the probability of a 
be expanded in the region without general successful service would be reduced. 
taxpayer involvement. 

PUBLIC PRIVAtE JOInt DEVELOPmEnt 

Public private joint development would combine the marine experience of a private sector operator 
with the transit experience of King County, who could provide a range of administrative and capital 
support. Both parties would need to be committed to the creation of a waterborne transit service. Other 
public entities, such as local cities or ports, could support the service by providing terminal facilities 
or funding. 

ADVAntAgES DISADVAntAgES 

•	 This approach would allow King County 
to minimize financial and operating risk 
as the private operator would assume full 
responsibility for funding and managing the 
service. 

•	 King County would be afforded the 
opportunity to take full advantage of 
the private operator’s waterborne transit 
experience, and would not need to develop 
in-house marine expertise. 

•	 King County could participate in service 
planning and have the ability to underwrite 
(potentially with other municipal partners) 
facilities and services consistent with county 
objectives. 

•	 If King County were to make a commitment 
to the provision of waterborne transit, it may 
find itself locked into maintaining service 
if the private operator shut down due to 
financial hardship. 

•	 It may require a subsidy by the County to 
fund capital or operating costs. 

•	 King County may have limited ability to 
control the quality of service. 
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PUBLIC OWnERShIP WIth COntRACtED OPERAtIOnS 

In this context, public ownership with contracted operations would expand the mission of King County 
Metro to include the provision of waterborne transit services. The role of the private sector, established 
through a contractual relationship with King County Metro, would be limited to vessel and terminal 
operations. This option would require public funding for part of the operational expenses and the 
capital components of the waterborne transit service. 

Other public entities could partner with King County to assist with terminal provision and service 
funding. There is also a variation of this approach where another public agency manages the service, 
with King County as a funding partner. 

ADVAntAgES DISADVAntAgES 

•	  By assuming ownership of the service, King •	  King County would be committed to the 
County would control the level and quality of provision of waterborne transit, and the 
service, as well as determine cost recovery county (potentially with other governmental 
rates and set fares. partners) would assume full responsibility for 

all capital and operating costs. •	  King County would be afforded the 
opportunity to take full advantage of the •	  New revenue sources would be required to 
experience private operators bring to fund capital investment and operations. 
waterborne transit. 

PUBLIC OWnERShIP AnD OPERAtIOnS 

Public ownership and operations would increase the role of King County Metro to include the direct 
provision of waterborne transit service. King County Metro would utilize in-house staff to operate the 
vessels and terminals. Public partners could still potentially contribute terminal access or funding, but 
there would be little to no private involvement in service delivery. 

ADVAntAgES DISADVAntAgES 

•	 By assuming ownership of the service, King 
County would control the level and quality of 
service. 

•	 King County would determine cost recovery 
rates and set fares. 

•	 King County could build partnership 
with other governmental entities to fund 
infrastructure and provide service. 

•	 King County would increase its operating 
risk by taking full responsibility for a line 
of business that is outside of its current 
expertise. 

•	 King County may incur additional costs by 
assuming all program administration and 
management functions. 

•	 King County would assume full responsibility 
for all capital and operating costs including 
significant start-up cost for vessels, 
terminals, maintenance facilities, and other 
capital elements. 

•	 New revenue sources would be required to 
fund capital investment and operations. 
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 7. sampLe routes 

The advantages, disadvantages, feasibility, and concerns regarding waterborne transit are highly route 
specific. In order to identify the range of issues and options that might be encountered, hypothetical 
sample routes were selected for analysis in four example market areas as identified below. Within each 
market, two sample routes were identified as described in the following sections. 

Example Market Areas 
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 7.1 Elliott Bay 

The Elliott Bay sample routes are representative of ferry services that connect communities that are 
relatively close by water, where there is strong commute trip directionality supplemented by off-peak 
demand. The two sample routes include West Seattle to Downtown Seattle, and West Seattle to North 
Bay, as illustrated below. 

Elliott Bay Sample Routes 

Image produced for King County by the United States Geological Survey. 2003 High Resolution Orthoimage 
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7.2 Lake Union 

The Lake Union sample routes are representative of ferry services that provide mobility options – for 
recreation, business, and personal use – in an urban environment with multiple waterfront destinations 
and good land based connections. The two sample routes include a point-to-point service between the 
University of Washington and South Lake Union, and a circulator service that would potentially dock at 
multiple destinations around Lake Union, as illustrated below. 

Lake Union Sample Routes 

Image produced for King County by the United States Geological Survey. 2003 High Resolution Orthoimage 
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7.3 Lake Washington 

The Lake Washington sample routes are representative of ferry services that are primarily focused on 
serving peak-period commute trips between surrounding lower density communities and a regional 
urban center, where viable land alternatives exist. The two sample routes identified include Kirkland to 
Seattle via the University of Washington, and North Renton to Seattle via Leschi, as illustrated below. 

Lake Washington Sample Routes 

Image produced for King County by the United States Geological Survey. 2003 High Resolution Orthoimage 
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7.4 Vashon Island 

The Vashon Island sample routes are representative of ferry services that are primarily focused on 
connecting surrounding communities with a regional urban center for peak-period commute trips where 
no direct land-based connection exists. The two sample routes are those identified in the Washington 
State Ferries Ten-Year Passenger Strategy for Washington’s Multimodal Ferry Transportation System. 
They include a direct Vashon Island to Downtown Seattle route and a triangle route between Seattle, 
Vashon Island, and Southworth, as illustrated below. 

Vashon Island Sample Routes 

Image produced for King County by the United States Geological Survey. 2003 High Resolution Orthoimage 
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8.	 reLatIve Costs aND effeCtIveNess 

In order to identify potential issues to be considered when evaluating potential passenger-only ferry 
services, hypothetical service, vessel, and terminal infrastructure scenarios were developed and 
analyzed for the sample routes. The analysis was designed to illustrate the magnitude and relative 
relationships between the sample routes in terms of potential ridership, vessels, types of terminal 
infrastructure, capital and operational costs, and revenue. Comparisons with King County bus 
operations are also provided to illustrate relative differences in various cost metrics. 

For the purpose of this study, these scenarios assume procurement of all-new vessels and terminal 
infrastructure, and operation on a peak-period or all-day basis depending upon characteristics of the 
market and sample routes. The scenarios are not location-specific, and do not include site or land 
acquisition, maintenance facility, back-up vessel, or permitting costs; these would all need to be 
determined as part of any future route planning and design studies. The scenarios also assume labor 
rates and other baseline assumptions that are common to all of the sample routes. Actual costs may 
vary due to local considerations, and whether the service were provided by King County directly or 
through a private operator. 

The analysis also does not identify cost reductions that might be realized by improving existing 
terminal or dock infrastructure, securing outside or private sector funding, or leasing a vessel. These 
would also need to be determined as part of any future route planning and design studies. 

8.1 Service Assumptions 

Sample route service assumptions – including service span and frequency – were developed based on 
a balance of the factors of vessel speed, number of vessels per route, competition from other modes, 
initial projected ridership demand, and anticipated passenger markets. Basic service assumptions 
included: 

•	 Commuter services were assumed to have an eight hour service span, covering two four-hour peak 
periods (weekdays only). 

•	 Connectors were assumed to operate for 12 hours a day (all-day service), five to seven days a 
week, with potentially four additional hours on Friday and Saturday evenings. 

•	 Sailings were assumed every 30 to 60 minutes, depending on the route. 

8.2 Ridership Projections 

Potential waterborne transit ridership for the sample routes was estimated for the 2015 and 2030 
planning horizons. For the Lake Union, West Seattle, and Lake Washington sample routes, ridership 
was modeled using the process described below. For Vashon Island, ridership projections from the 
Washington State Ferries report entitled Ten-year Passenger Strategy for Washington’s Multimodal Ferry 
Transportation System, dated January 2005. 

Forecasts were built up from three categories of riders: 

1.	 Regular Riders. Regular (non-recreational) riders were estimated using a version of the Puget 
Sound Regional Council’s regional transportation model. This represents average non-recreational 
demand (home and work-based trips) with no seasonal variation. 
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2.	 Water Appeal Adjustment. To account for potential seasonal variations in regular ridership (the 
additional attractiveness of waterborne transit in the summer and the disutility of water travel 
in the winter), a “water appeal” factor was used to add or subtract from the modeled ridership 
estimates. 

3.	 Tourists. The regional transportation model does not include tourist trips. In order to account 
for seasonal increases in potential waterborne transit services due to tourist demand, a “tourist 
demand” factor was used to further adjust the model estimates. The value of that factor depends 
on potential tourist attractions on either end of the route. For example, the West Seattle – 
Downtown Seattle route has high attractiveness as there are tourist activity centers on both ends. 

In all cases, it was assumed that fares would be the same as comparable bus services. Premium fares 
could be charged for waterborne transit services, but this would reduce potential ridership. 

The chart below highlights estimated waterborne transit ridership for 2015, broken down by sample 
route and ridership category. Daily ridership is projected for the winter season (November - March), 
shoulder season (April - May and September - October), and summer season (June - August). Vashon 
Island estimates are from the Washington State Ferry Ten-Year Passenger Strategy and are not broken 
down by season. 

Projected Daily Ridership - Winter, Shoulder, and Summer 2015 
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For the modeled non-recreational trips – i.e. regular riders – approximately 75% of trips were projected 
to be from existing transit riders transferring to the passenger-only ferry, with the remaining 25% from 
new riders. 

With respect to the tourist market, for the West Seattle – Downtown Seattle route it was estimated that 
up to half of the ridership would be comprised of tourists (based on data from the Elliott Bay Water 
Taxi). The West Seattle – North Bay, and Renton – Leschi sample routes were projected to have less 
than 10% tourist traffic. The other routes were estimated to have approximately 25-35% tourist riders. 

Projected total Annual Riders 2015 and 2030 

Route 2015 2030 

West Seattle – Downtown Seattle 387,300 245,600 

North Bay – West Seattle 26,200 36,400 

South Lake Union – UW 55,900 112,700 

Lake Union Circulator 67,800 to 92,000 126,400 to 175,200 

Kirkland – UW 223,700 285,200 

Renton – Leschi 33,400 49,200 

Triangle Route 709,790 841,400 

Direct Vashon – Seattle 109,106 122,200 

8.3 Cost Estimates 

Cost estimates were prepared for each route, including vessel and terminal costs (all costs are in 2005 
dollars). Vessel capital costs are based on shipyard costs for vessel construction (including labor and 
materials) plus an additional 15% to account for agency costs incurred during the purchase process. 
Costs for the Vashon Island sample routes are from the WSF study Ten-Year Passenger Strategy for 
Washington’s Multimodal Ferry Transportation System. Costs for the other routes are for two basic 
vessel types: 

1.	 A minor route vessel with a capacity of under 50 persons, designed for operation on Lake Union. 

2.	 An 80-149 passenger vessel designed for operation on Lake Washington and/or Central Puget 
Sound. 
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The table below presents an estimate of total vessel capital costs. The number of vessels represents 
the number of vessels in service, and does not include potential spare vessels. Costs for the Vashon 
Island sample routes from the WSF study Ten-Year Passenger Strategy assume redeployment or sale of 
the WSF owned vessels CHINOOK and SNOHOMISH, as well as a spare vessel for the Direct Vashon 
- Seattle route, in their cost computations. 

Estimated Vessel Capital Costs 

Route Number of Vessels Capital Cost per Vessel Total Vessel Cost 

West Seattle - Downtown 1 $2,200,000 $2,200,000 

North Bay - West Seattle 1 $625,000 $625,000 

South Lake Union - UW 2 $625,000 $1,250,000 

Lake Union Circulator 2 $625,000 $1,250,000 

Kirkland - UW 2 $2,200,000 $4,400,000 

Renton - Leschi 1 $2,200,000 $2,200,000 

Triangle Route 2 Retrofit of existing vessels $1,200,000 

Direct Vashon - Seattle 1 $5,000,000 $3,080,0000 

Terminal costs were estimated for different sizes of docks and waiting facilities as illustrated below. 
Route-level costs were determined by selecting terminal and facility sizes that were commensurate 
with projected demands. 

Estimated terminal Costs (by terminal size) 

Category Type Capital Costs - Low Capital Costs - High Annual Maintenance Costs 
Doc k 

W aiting Area 

Intermoda l F a c ilities 

P�, Lake Pier $�33,000 $�55,000 $3,700 
P2, Sound Pier $2,633,000 $5,358,000 $�6,600 

W�, Small Waiting Area $60,500 $69,500 $6,500 
W2, Medium Waiting Area $587,000 $978,000 $2�,500 
W3, Large Waiting Area $738,000 $�,�4�,000 $35,300 

T�, Pedestrian and Transit $3,200 $5,200 $500 
T2, Non-motorized and Transit $�7,600 $22,�00 $�,600 
T3, Integrated Facility $47�,000 $998,000 $�9,000 
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King County Bus Services $3.50 

Operating Expense per Boarding 

	 	 	 	 	 	 	 	 	 	

8.4 Relative Cost Effectiveness 

The following presents an estimate of the potential overall cost-effectiveness of each sample route. 
Costs for both Vashon Island services are per the Ten-Year Passenger Strategy for Washington’s 
Multimodal Ferry Transportation System. The following costs do not assume any particular operating 
model, but instead represent a generic cost estimate using union labor rates. Depending on the 
operating model, actual costs may be higher or lower. 

Estimated Cost Effectiveness (by route) 

Route 

West Seattle – Downtown 

Capital Costs 

$9.3 - $16.1 million 

Annual Operating 
Costs 

$1,063,100 

Annual Fare 
Revenue 

$313,720 

Farebox 
Recovery 

30% 

North Bay – West Seattle $7.7 - $14.5 million $326,600 $21,230 7% 

SLU – UW $1.6 - $1.7 million $624,400 $45,290 7% 

Lake Union Circulator $1.8 - $1.9 million $696,600 $64,730 9% 

Kirkland – UW $6.2 - $7.0 million $954,100 $181,190 19% 

Renton – Leschi $4.1 - $5.5 million $507,500 $27,040 5% 

Triangle Route $3 million $3,666,200 $2,697,200 74% 

Direct Vashon – Seattle $3.1 million $1,062,800 $414,600 39% 

Farebox recovery is based on the recovery of an average fare of $0.811, commensurate with the 
average fare collected on King County Metro buses considering the average of all cash, ticket, and pass 
fares. If a premium fare were charged, per person revenue would increase, but ridership would likely 
decrease. The Vashon Island services assume a recovery of $3.80 per one-way trip per the Ten-Year 
Passenger Strategy for Washington’s Multimodal Ferry Transportation System. 

To put this in context, a comparison was made between the passenger-only ferry routes and King 
County bus service. 

Comparison with Bus Services 

Operating Expense per Passenger Mile 

King County Bus Services $0.69 

West Seattle - Downtown $1.75 

North Bay - West Seattle $4.78 

South Lake Union - UW $6.77 

Lake Union Circulator $4.10 

Kirkland - UW $1.21 

Renton - Leschi $2.43 

Triangle Route $0.62 

Direct Vashon - Seattle $1.30 

West Seattle - Downtown 

North Bay - West Seattle 

South Lake Union - UW 

Lake Union Circulator 

Kirkland - UW 

Renton - Leschi 

Triangle Route 

Direct Vashon - Seattle 

$2.74 

$12.47 

$11.17 

$8.72 

$4.27 

$15.19 

$5.17 

$9.74 

On a per passenger-mile basis, King County bus services would in general be more operationally 
efficient. On a per-trip basis, the West Seattle – Downtown Seattle may have some efficiencies. 

� Source: King County fall 2004 revenue per boarding statistic. 
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8.5 Sample Route Analysis 

The analysis of sample routes in the four market areas yielded the following overall findings: 

•	 Ridership and revenue estimates assume that fares would be priced the same as for King County 
bus services, and that existing valid fare products such as Puget Passes, the U-PASS, and employer 
passes would be accepted for travel. Higher fares could potentially be charged for passenger ferry 
services, but would likely reduce ridership, particularly if existing bus passes were not accepted. 

•	 Waterborne transit planning should consider three potential market groups: regular riders (traditional 
home, work, and school based trips), tourist and recreational riders, and riders who take passenger-
only ferry service instead of other modes because of its inherent appeal and the overall experience. 

•	 Vessels should be appropriately matched to the route. High performance (22-25 knot maximum 
speed), medium capacity (80-149 passengers) vessels appear to be best suited to routes across Lake 
Washington and Elliott Bay, and for service to Vashon Island. Larger capacity vessels (e.g., the 350
passenger class vessels operated by Washington State Ferries) may be appropriate for cross-sound 
routes with high demand. 

•	 Smaller (under 50 passenger) vessels with a 10-13 knot maximum speed are best suited to routes 
such as Lake Union. Note that services on Lake Union and the west side of Lake Washington near the 
University of Washington have a seven knot speed limit. 

•	 Alternative public transit options are available between the origins and destinations identified in the 
sample routes. For these routes, waterborne transit offers a mobility alternative to bus-based services, 
but does not appear to provide new, critical community connections. 

•	 In almost all cases,2 operating costs per vehicle mile and per passenger mile are higher for 
waterborne transit than for bus-based services. 

•	 Depending on the route, operating expense per passenger boarding was estimated to be between 
$2.74 and $15.19. King County’s average transit farebox recovery (considering all cash, pass and 
ticket uses) is approximately $0.81 per unlinked trip. Even if a premium fare could be charged for 
waterborne transit services, it is unlikely that a service could be operated without a subsidy. 

9. Next steps 

This study has identified important issues to be considered by the county when making policy decisions 
about waterborne transit. For a series of sample routes, it has also identified planning level cost and 
productivity parameters and trade-offs, and potential approaches to funding and operating waterborne 
transit should the county choose to move in this direction. 

Suggested next steps include: 

1.	 Use information in this study to make policy decisions in relation to the three key questions: deciding 
whether or not to participate, and if so under what circumstances; under what funding approaches; 
and under what operating approach(es). Decisions can be made system-wide, or on a route-by-route 
basis. 

2.	 Use information contained within this study as input to any future discussions King County may have 
with Washington State Ferries with respect to the delivery of passenger-only service to Vashon Island. 

3.	 For the Elliott Bay Water Taxi, consider the ridership projections and potential issues identified in this 
study in any decisions regarding continued operation of that service. 

4.	 Use information contained within this study as input to any future route analysis or planning 
exercises. 

2. Bus operating costs are estimated at $8.05 per vehicle revenue mile, and $0.69 per passenger mile. Operating costs for all ferry routes studied were higher than this,
 
with the exception of the passenger mile cost for the Vashon Island triangle route which was estimated at $0.62 per passenger mile by WSF.
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There are several types of major maintenance. Annually, each vessel will need to be drydocked for bottom 

cleaning, hull inspection, bottom painting, and minor machinery overhauls. A large number of facilities in the Seattle 

area can provide this seNice. The effort will take approximately one week. The back-up vessel will provide service 

while the primary vessel is in drydock. Every five to six years, the vessel will need a longer maintenance period for 

major machinery overhaul and interior furnishings maintenance and/or replacement. This greater effort will typically 

take approximately three weeks. 

Terminal Operations Staff 

Washington State Ferries will provide staff to collect revenue, manage passenger staging and boarding, and 

perform routine daily maintenance on-shore, such as janitorial duties, as part of their contracted responsibilities. 

Because the passenger-only ferry service will not operate throughout the day, it is anticipated that these terminal 

seNices will require a less than full-time workload for all terminal staff. Approximately 1.2 full-time equivalents 

(FTE's) is the estimated total terminal staff workload. WSF will perform these duties with staff that also support 

their auto ferry terminal operations, allowing the Ferry District to realize the efficiency of shared terminal staff. Per 

current WSF practices, it is expected that round-trip fares will be collected at the Seattle terminal from passengers 

traveling in the westbound direction. 

Terminal Maintenance Labor 

Operating agreements with WSF will require a thorough maintenance agreement for the passenger-only ferry 

facilities at Pier 50 and Vashon Island. This agreement will need to identify the level of maintenance required 

at the piers, gangways, and floats. In addition, this agreement will prioritize all outstanding facility maintenance 

deficiencies, establish yearly budget goals, and determine a time frame for discrepancy resolution. The 

maintenance agreement is expected to be updated annually. 

Maintenance duties include inspection and certification of the floating ferry dock, bird control, re-lamping, periodic 

painting, maintaining non-skid surfaces, maintaining the barge tendering system, quarterly safety inspections, and 

correcting routine and urgent maintenance discrepancies that may arise from time to time. It is estimated that 1.25 

FTE's will be required to fulfill all maintenance tasks. 

King County Management and Support 

A number of organizational units within King County are likely to be involved to some degree in support of both the 

set-up of the Ferry District and ongoing management of the seNice. An array of King County seNices - including 

central government (the County Executive and Council, budget office, and other central seNices), financial 

seNices, DOT administration, and human resources - will be charged to the waterborne transit program based on 

total expense or staffing levels. An estimate has been made of the likely overall staff impact, measured in full time 

equivalents (FTE's). Approximately four FTE's are anticipated during the first year start-up period and two FTE's 

on an ongoing basis. In addition, one FTE is expected to be required on an ongoing basis to oversee the capital 

program. 

Additional labor will be required during program start-up to support vessel procurement and terminal improvements. 

This has been included in the capital costs for vessels (design, procurement, etc.) and terminals (design, 

engineering, permitting, etc.) . 

. rn Novernbe, 1. 200b 
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Executive Summary 

This briefing paper presents a proposed operating, capital investment, and financial plan for the operation and 
funding of a passenger-only ferry system by King County on behalf of the new King County Ferry District. The plan 
is presented for Ferry District Board consideration as the Board moves forward with creation of the passenger-only 
ferry system and determines a levy rate to support that system. 

Under this plan, the system would be governed and funded by the Ferry District and operated by King County. 
Proposed services include assumption of two existing passenger-only ferry routes (the Elliott Bay Water Taxi serving 
West Seattle to Downtown Seattle, and the Vashon Island route serving Vashon Island to Downtown Seattle), as 
well as up to five new routes to connect other communities within King County. 

For planning purposes, the new routes under consideration include three Lake Washington Routes (Kirkland to 
Seattle, Kenmore to Seattle, and Renton to Seattle), and two new Puget Sound Routes (South Puget Sound to 
Seattle and Shilshole to Seattle). These routes are preliminary and have been identified for planning purposes 
only; the actual routes and implementation timing would be determined by the Ferry District. It has also been 
assumed that each of these new routes would start as a demonstration service, moving to permanent service if the 
demonstration proved successful. 

The primary purpose of this document is to present the operations and capital investment plans to the level 
necessary to estimate expected costs, revenues, and a projected property tax levy rate in order to begin funding 
services in 2008. Senate Bill 6787 authorized King County to submit a business plan for assumption of the Vashon 
Island route from Washington State Ferries. The County’s business plan was accepted by the State in April 2007, 
with the understanding that the King County Ferry District would begin funding of the service in July 2008 and start 
in-house operations in July 2009. 

The plan summarized in this briefing paper assumes that the Ferry District would establish an agreement with 
the King County Department of Transportation for the provision of services directly related to the implementation, 
operation, and day-to-day administration of the system. The Department of Transportation would form a new Marine 
Division, which would have primary responsibility for the passenger-only ferry services. 

The costs generated in this plan for the existing routes were based on extensive preliminary engineering and 
planning related to the vessels, terminals, and operations proposed. Cost estimates are based on site visits, 
concept developments, industry research, and local research of the availability of vessels and terminals. The cost 
estimates incorporate all anticipated administrative costs related to King County’s delivery of the service. However, 
these costs do not include the Ferry District’s internal administrative and support costs. Projected costs for the new 
routes are based on the cost estimates generated for the existing routes. 

Based on the analysis summarized in this document, the proposed services could be provided with a levy rate of 
$0.055 per $1,000 of assessed value. The plan covering both existing and new routes includes total 10-year capital 
costs of $140.9 million and capital funding of $22.8 million, and total operating costs for the 10-year period of 
$127.5 million with operating revenue of $19.5 million. Annual operating costs for all seven routes by 2017 would be 
approximately $19.6 million with $4.0 million in annual operating revenue. The new routes are estimated to cost $1.2 
million per year during the demonstration phase and $2.2 million per year per route once they move to in-house 
operations. 
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Firm Role Expertise 

Introduction 

The Puget Sound region has a long history of waterborne transportation, with waterways such as the Puget Sound 
and Lake Washington serving as the first major transportation routes in the area. The prevalence of waterborne 
transportation declined as major improvements were made in land-based transportation in the early twentieth 
century. However, in recent years as the roads and highways in the region have increasingly reached full capacity, 
there has been renewed interest in waterborne transportation, particularly passenger-only ferries. 

Starting in 1997, King County operated a passenger-only ferry from West Seattle to Downtown Seattle, called the Elliott 
Bay Water Taxi. The service has been funded annually and operated on a contracted demonstration basis. Service has 
been provided most years since 1997, with service limited to the summer months for all years except 2001-2002. 

King County began consideration of an increased role in waterborne transportation in 2005, with the publication of 
the King County Waterborne Transit Policy Study. This study included the potential for continuation of the existing 
Elliott Bay Water Taxi service, as well as the evaluation of potential other routes across Lake Washington, Lake 
Union, and Puget Sound. 

More recently, the County considered assuming operation of the Vashon Island passenger-only ferry from 
Washington State Ferries (WSF). The 2006 Washington State Legislature enacted Senate Bill 6787, which in 
part authorized King County to submit a business plan to the Governor for the assumption of the Vashon Island 
passenger-only ferry. The County submitted a business plan in November 2006, a revised version of which was 
accepted by the State in April 2007. 

On April 30, 2007, a new county-wide Ferry District was formed in King County with a mandate to consider the 
delivery of passenger-only ferry services serving destinations in King County. The Ferry District is the governing 
body for the proposed King County passenger-only ferry system and has authority to levy property taxes for the 
provision and operation of these services. In order to meet the agreed schedule for transfer of the Vashon Island 
service, the Ferry District would need to make a final determination of the tax levy amount prior to November 30, 
2007. The levy rate must cover the needs of the two existing passenger-only ferry routes that the Ferry District 
would assume responsibility for (Downtown Seattle to Vashon Island and Downtown Seattle to West Seattle), the 
new routes (five proposed), and land-based shuttles to serve the routes. 

Consultant Team 

A consultant team was contracted by King County to prepare operational, capital investment, and fi nancial analysis 
for the proposed passenger-only ferry system. The members of this team have extensive experience in the 
passenger ferry business, as well as a track record of successful projects for King County dealing with passenger-
only ferries. 

IBI Group Prime Consultant, Prime consultant on a number of passenger ferry projects 
System Planning for King County since 1999, including the 2005 Waterborne 

Transit Policy Study and the King County Business Plan for 
the Vashon Island Passenger-Only Ferry. 
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Elliott Bay Design Group Vessels 

Fast Ferry Management Operations 

Moffatt & Nichol Terminals 

Progressions Finance 

Naval architects. Team members each bring over two decades 
of experience in the marine industry. 

General Manager for Vallejo Baylink Ferries in the San 
Francisco Bay Area. 

Led by former Washington State Ferries Manager of Terminal 
Operations. 

Former Washington State Ferries Director of Finance and 
Administration plus former Washington State Ferries Chief 
Financial Officer/Deputy Director/three time Acting Director. 

Objectives 

In support of the implementation of the proposed passenger-only ferry system, the objectives of this briefi ng paper 
are to: 

1.	 Outline a robust operations and capital investment plan, and the financial implications of that plan, to enable 
the King County Ferry District to begin funding the Seattle to Vashon Island service in 2008, assume direct in-
house operation of that service in 2009, support ongoing operation of the Elliott Bay Water Taxi, initiate several 
additional routes, fund connecting shuttle services, and conduct studies of potential routes. 

2.	 Provide financial analysis for the purpose of setting a levy rate by November 30, 2007. 

Outline of the Briefing Paper 

This briefing paper is divided into five main chapters. The System Overview provides a quick summary of the overall 
system concept. The Existing Routes Service Plan describes anticipated service parameters for the Vashon Island 
and Elliott Bay Water Taxi routes. The Existing Routes Operations Plan identifies the main operational assumptions 
for the Vashon Island service and the Elliott Bay Water Taxi. The Existing Routes Capital Investment Plan provides a 
description of the facility and vessel investments proposed to support the operational plan for the existing routes. 

The New Routes section identifies the assumptions and parameters, operating and capital, that were used to 
generate an estimate of the financial requirements of these additional services. The Financial Plan summarizes the 
projected costs and revenues of the two existing routes and five potential new routes, and identifies the levy rate 
that would be needed to support those services. 

System Overview 

The King County Ferry District (KCFD) would assume responsibility for the operations of the two existing 
passenger-only ferry services linking Downtown Seattle to Vashon Island and West Seattle, and would also assume 
responsibility for up to five new routes which, for the purpose of this plan, include Kirkland to Seattle, South Puget 
Sound to Seattle, Kenmore to Seattle, Shilshole to Seattle, and Renton to Seattle. 

For planning purposes, it has been assumed that the Kirkland route would start service in July 2009, followed 
by the South Sound route, the Kenmore route, the Shilshole route, and then the Renton route, with a new route 
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starting each year. Actual routes and implementation timing would be determined by the Ferry District. For planning 
purposes, it has been assumed that each of these new routes would start with a two-year demonstration period 
followed by a third year for transition of the route to permanent, in-house service. 

All ferry service would be managed by a new King County Marine Division with administrative support coming from 
various King County agencies and departments. Ferry operations would be conducted with King County owned (or 
leased) vessels operated and maintained by King County. 

The services described in this paper would initially utilize ferry terminal facilities owned by others, and made 
available for King County use through leases or other cooperative agreements. The KCFD would make capital 
investments in existing and new facilities as needed. 

Existing Routes Service Plan 

Routes 

The Vashon Island route is 8.12 nautical miles (nm) in length covering the distance from Pier 50 in Seattle to the 
passenger-only boarding float located at the Washington State Ferry dock facility on the northern end of Vashon 
Island. 

Weather and marine traffic permitting, the route can be run at a service speed of 30 knots, covering the one-way 
distance in approximately 16 minutes. Allowing 3 minutes of maneuvering time out of Pier 50, and into the Vashon 
Island berth, the route can comfortably be scheduled for a one-way total trip time of 30 minutes. 

The Elliott Bay Water Taxi (EBWT) route is 1.69 nm in length covering the distance from Pier 50 in Seattle to the 
passenger-only boarding dock currently located at Seacrest Park in West Seattle. 

Weather and marine traffic permitting, the route can be run at a service speed of 20 knots, covering the one-way 
distance in approximately 5 minutes. Allowing 3 minutes of maneuvering time out of Pier 50, and into the West 
Seattle berth, the route can comfortably be scheduled for a one-way total trip time of 15 minutes. 

Schedules 

The overall level of service to be provided to Vashon Island and West Seattle would be determined by the KCFD 
Board.  Draft schedules have been prepared based on current levels of service, direction provided by King County 
Staff, and stated preferred sailing times from surveys conducted on the Vashon passenger-only ferry and the Elliott 
Bay Water Taxi in August 2007. 

Vashon Island 

Service would be provided during the weekday morning and afternoon peak periods (approximately 6:00 to 9:00 
AM and 4:00 to 7:00 PM respectively). The Vashon Island - Seattle route is expected to have three peak direction 
sailings in the morning peak period, and three peak direction sailings in the afternoon peak period (weekdays only). 
The first morning sailing would depart at 6:30 AM from Vashon Island, with the last afternoon sailing departing 
Seattle at 6:40 PM. A draft schedule for financial planning purposes is attached; this schedule may be revised prior 
to service implementation. 
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Elliott Bay Water Taxi 

During the warmer months (April-October), all-day service would be provided seven days a week, with some 
variation in the hours of operation between the different days of the week. Weekday service would begin at 6:30 
AM Monday through Thursday, with the last sailing at 7:15 PM.  On Friday and Saturday, service would be extended 
until 11:00 PM in the evening, while Saturday and Sunday service would begin at 9:00 AM, with Sunday service 
ending around 7:00 PM. 

During the winter (November-March), service would be offered weekday peak periods only. Morning service would 
run from approximately 6:30 AM to 9:00 AM and from approximately 4:30 PM to 7:00 PM. A draft schedule for 
financial planning purposes is attached; this schedule may be revised prior to service implementation. 

Existing Routes Operations Plan 

Program Management and Administration 

Management and support requirements for the Ferry District marine operations would be composed of King County 
program management and support duties plus Washington State Ferries administrative overhead for 2008-09. 

King County Management and Administration 

This plan assumes that King County would create a new division within the Department of Transportation, the 
Marine Division, with primary responsibility for ferry service operations. The Marine Division would be headed 
by a General Manager who would have overall responsibility for the ferry system, would be the lead on customer 
services and strategic planning, and would have overall oversight of all operations. Three managers would report 
directly to the General Manager. The Operations Manager would be responsible for daily operations management, 
serve as the Port Captain, act as the Security & Safety Officer, and have responsibility for regulatory compliance. 
The Operations Manager would also be responsible for training and certification of captains and deckhands. The 
Maintenance Manager would be responsible for the planning and execution of vessel and facilities maintenance. 
The Administrative Manager would coordinate administrative and interdepartmental activities and relations, 
providing an interface with other departments of King County. 

A number of organizational units within King County are likely to be involved to some degree in support of both 
the set-up of the Ferry District and King County Marine Division, and ongoing management of the service. These 
organizational units include: the King County Prosecuting Attorney’s Office, Procurement and Contract Services, 
Office of Information Resource Management, Office of Risk Management, Office of Regional Transportation 
Planning - Grants Management, Governmental Relations, DOT-Finance, Finance & Business Operations, DOT-
Transit, Human Resources, and Engineering Services. A draft organizational chart is provided as an attachment 
to this document. For financial planning purposes, an estimate of the approximate staff level of effort in Full-Time 
Equivalents (FTEs) has been generated for each of these units, and the cost of these interagency services 
estimated using an average staff cost. Standard King County overhead rates for human resources, central 
government, and other indirect services have been used to estimate indirect management and support costs for the 
King County Marine Division. 
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Additional labor would be required during program start-up to support vessel procurement and terminal 
improvements. This has been included in the capital costs for vessels (design, procurement, etc.) and terminals 
(design, engineering, permitting, etc.). 

Contractor Overhead 

During the period from July 2008 through June 2009, when the Ferry District would be funding the Vashon 
passenger-only ferry (with WSF operating it under contract) Washington State Ferries would be expected to incur 
costs for indirect services such as dispatch, crew training, payroll, and administrative services. WSF would likely 
apply an overhead charge to the direct vessel and terminal costs to account for these indirect costs. It has been 
assumed that the overhead charge would not exceed the current rate WSF uses to distribute management and 
support charges to their other ferry routes. 

Vessel Operations 

For at least the first two years of operations the plan assumes that the KCFD would utilize leased vessels to serve 
the routes outlined above.  Given the marketplace for leased vessels, certain operational compromises may be 
required. Therefore, a transitional service may need to be implemented prior to optimizing service. 

As soon as feasible, KCFD would purchase new ferry vessels that would be designed to meet the specifi c 
operational needs of the routes.  New vessels would provide a higher level of operational and fi nancial efficiency. 
New vessels would also assist KCFD in building a reliable and value-added transit service. 

To provide for ultimate flexibility and financial efficiencies, to enhance safety and operator familiarity, and to 
minimize maintenance, wear and tear, and training costs – it is recommended that three identical vessels be 
procured to serve the two routes identified above. Vessels would be specified to carry 149 passengers and be 
operated by a crew of three. 

A four-engine catamaran style vessel could be procured that can operate at 30 knots on four engines on the 
Vashon Island route, or just as easily operate at 20 knots on two engines on the West Seattle route. With three 
identical vessels, the vessels could be rotated between routes in order to spread out machinery hours and reduce 
costs. The third vessel would be held in reserve each day to serve as a backup vessel. While in reserve status, the 
maintenance crews would be able to perform preventative maintenance or repairs on the third vessel.  Similarly, the 
service would be covered while a vessel underwent United States Coast Guard required drydockings or other heavy 
maintenance or repairs that would take the vessel out of service. 

Each vessel should be identical in all respects. This would enhance both crew and passenger familiarity, and help 
minimize the need for spare parts, equipment, furnishings, and components.  Identical vessels can be docked, 
secured with mooring lines, and have their passenger boarding ramps all rigged in the same fashion.  Ultimately, 
this approach would result in much safer ferry operations. 

Operating Labor 

This section summarizes the consultant’s recommendations based on best industry practice.Actual staffing levels 
and duties could be modified based on future collective bargaining. 
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It has been assumed that each vessel would be manned by a crew of three in accordance with the United States 
Coast Guard Certificate of Inspection for each vessel.  For financial analysis purposes, a crew complement of 
one licensed Master and two deckhands is assumed.  One of the deckhands would be designated as the senior 
deckhand. 

Master 

The Master (or Captain) would have complete and total responsibility for navigation, operation, safety, security of 
the vessel, his/her assigned crew, and the passengers carried. The Captain would serve as the Vessel Security 
Officer, perform log keeping and complete required reports, conduct training, drills, etc. The Captain would be 
responsible for preparing the assigned vessel for service, operating the vessel on the assigned route and schedule, 
and preparing the vessel for turnover to the next crew or for nightly tie-up. The Captain would also be responsible 
for all external communications to King County staff and other outside agencies as required. 

Deckhands 

The deckhands would assist the Captain as required, and would play a role in all aspects of vessel operation under 
the direction and supervision of the Captain.  Primarily they would assist in vessel preparation, handle mooring 
lines, rig passenger boarding ramps, board passengers, verify fares, conduct security and safety sweeps, clean 
the vessel, replenish consumables, provide first line customer service, and assist with fueling, taking on water, 
pumping sewage, rigging shore power, etc. The deckhands would serve as lookouts, assist the Captain with vessel 
operation, and participate in training and drills. 

For each assigned crew, there would be a deckhand qualified to serve as senior deckhand. The senior deckhand 
would be so noted in the vessel log, and would have the additional responsibility to assume command of the vessel 
if at any time the Captain became unable to fulfill his/her duties. 

The vessel crews would report directly to the King County Marine Division Operations Manager, who would also 
serve as Port Captain. The relationships are depicted in the organizational chart attached. 

Shift assumptions for the two in-house routes are as follows: 

Vashon Island Route Elliott Bay Water Taxi 

Shifts • One 40-hour split shift • Two 40-hour shifts plus two 20-hour shifts 
for summer service (April-Oct) 

• One 40-hour split shift (Nov-Mar) 

Fuel 

Fuel consumption is a function of hours of operation, vessel cruise speed, voyage profile and installed horsepower. 
For the proposed fleet, average engine loads were approximated for each route.  Using these values, average 
weekly and annual fuel consumption for each route was then calculated. For financial planning purposes, the fuel 
price has been set at the same level as that used by King County Metro Transit: $2.70 per gallon in 2009. For later 
years, this price has been increased at the same rate as inflation, using the Implicit Price Deflator (IPD) rate. 
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Fuel consumption rate assumptions are as follows:
 

Fuel • 	 90 gallons per hour • 	 74 gallons per hour 
Consumption 

Other Operating Costs 

Other costs associated with operation of the vessels include items such as consumables, crew uniforms, 
communication, insurance, and worker and rider injury claims.  For in-house operation, the WSF vessel cost model 
has been adapted for the 149 capacity vessel operating profile. Other operating costs have been estimated using 
the vessel cost model and supplemented with current estimates of insurance costs for 149 passenger vessels. 

Vessel Maintenance 

Maintenance plans for leased or owned vessels would be similar. Vessel maintenance items from the least complex 
to the most complex include simple on-board daily maintenance, periodic maintenance and trouble shooting and 
annual vessel overhaul and inspection.  Descriptions of these activities follow: 

1.	 Daily Maintenance – Vessel daily maintenance consists of cleaning the vessel, performing routine maintenance 
on vessel equipment and other items necessary to keep the vessel in an operable and presentable condition for 
its prescribed use. Typically these tasks would be performed by the vessel crew. 

2.	 Propulsion System Heavy Oil Change – This includes changing engine oil, lube oil, as well as changing fuel 
and oil filters. The schedule for this type of maintenance would be based upon the number of hours between 
changes as determined by the engine manufacturer and vessel owner. 

3.	 Annual Vessel Dry-docking – Annual vessel inspections, dry-docking and US Coast Guard inspection would 
require each vessel to be taken out of service for approximately two weeks each year.  Included in this dry-
docking period is inspection and minor repair of systems, interior outfit and vessel coatings. 

4.	 Propulsion System Major Maintenance – As with the heavy oil changes, the schedule for this type of 
maintenance is based upon engine hours.  Propulsion system major maintenance items include: 

• Top End Overhaul – Includes replacement of turbocharger, water pump, and other rotating engine 
components as necessary. 

• Major Engine Overhaul – This is a complete overhaul of engine. 

Vessel maintenance and repairs would be carried out by the combined efforts of King County employees (Assistant 
Engineers and Oilers) and by outside vendors and marine repair facilities. Costs for both of these have been 
included in the fi nancial analysis. 

Most preventative maintenance and light repairs would be accomplished by the Assistant Engineers and Oilers 
working on the vessels daily under the direction of the King County Marine Division Maintenance Manager 
(the Maintenance Manager would also serve also as the Port Engineer). The relationships are depicted in the 
organizational chart attached. 
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Assistant Engineers and Oilers would be on duty during all hours of vessel operation. They would assist Captains 
with morning vessel preparations, mid-day crew changes, and nightly shut down of the vessels. They would 
communicate with each on-coming and off-going captain and receive verbal and/or written reports regarding any 
vessel maintenance issues. 

Otherwise, during normal vessel operations they would perform preventative maintenance and light repair work 
on the backup vessel. At all times they would be available to assist an operating vessel with any maintenance 
issue that might arise during the course of vessel operations. They would also monitor and assist with any vessel 
maintenance or repair work being performed by outside vendors or marine repair facilities. 

Routine preventative maintenance and light repairs for most vessel systems would be accomplished by in-house 
staff. This would be the most cost effective alternative, and over time would build a core of maintenance knowledge 
and expertise in-house. 

Certain specialized preventative maintenance and repairs are most efficiently and effectively performed by outside 
vendors.  Items such as radars, VHF radios, GPS navigation systems, and some of the more complex machinery 
maintenance items require outside vendors who have the requisite tools, training, and experience. The Marine 
Division staff should arrange for on-call maintenance contracts with qualified vendors to perform these services. 
Heavy preventative maintenance and repairs, such as vessel drydocking and engine overhauls, should be 
contracted out via competitive bid to local qualified marine repair facilities. 

Maintenance Labor 

This section summarizes the consultant’s recommendations based on best industry practice.Actual staffing levels 
and duties could be modified based on future collective bargaining. 

The Assistant Engineers and Oilers employed by King County would not be assigned to any particular vessel. 
Rather they would be shore-based and would work on vessels as assigned or directed by the Port Engineer. 

Assistant Engineer 

This position would require an extensive working knowledge of ferry vessels, marine propulsion equipment, 
auxiliaries, and associated systems. 

The Assistant Engineers would assist the Captains with vessel startup each morning, and be available to assist 
the Captains of each vessel in operation that day should any maintenance issue arise. Otherwise the Assistant 
Engineer would perform preventative maintenance and light repairs on the backup vessel as assigned by the Port 
Engineer. 

The Assistant Engineer would take daily reports on maintenance issues from the Captains at crew change, take 
actions as necessary, and communicate fully with the Port Engineer and the oncoming Oiler for turnover. All 
maintenance and repair work should be documented and logged. 

Oiler 

This position would require a base working knowledge of ferry vessels, marine propulsion equipment, auxiliaries, 
and associated systems. The Oiler would receive a briefing from the Assistant Engineer at the beginning of the 
Oiler’s shift/end of the Assistant Engineer’s shift, and work with him/her during shift overlap. The Oiler would assist 
Captains with vessel startup after any crew change, and vessel shut down each evening, and would be available to 
assist the Captains of each vessel in operation should any maintenance issue arise. 
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After vessel shut down, the Oiler would check fluid levels, add fluids as necessary, clean bilges, change oil and 
filters, and perform any other machinery or equipment checks as directed.  Otherwise the Oiler would perform 
preventative maintenance and light repairs on the backup vessel as assigned by the Port Engineer. 

The Oiler would take daily reports on maintenance issues from the Captains at crew change or vessel shut down, 
takes actions as necessary, and ensure turnover of maintenance issues to the oncoming Assistant Engineer (next 
morning) and the Port Engineer as necessary. All maintenance and repair work should be documented and logged. 

Terminal Operations 

KCFD would need to operate at least three terminals in order to provide the planned ferry service to Vashon Island 
and West Seattle.  It is anticipated that at the outset, facilities would either be leased or operated under some form 
of cooperative agreement with Washington State Ferries (WSF) for Pier 50 in Seattle, and the passenger-only 
loading facility at Vashon Island.  Similarly, an arrangement might be required with the City of Seattle for operations 
to Seacrest Park in West Seattle. 

Eventually, KCFD may acquire some of these facilities or build new facilities in their place. Also, there are plans to 
acquire or construct a ferry maintenance facility in the Harbor Island/Duwamish area. 

Pier 50 would be open during all hours of ferry operations and would be staffed by a Customer Service 
Representative. All outlying passenger terminals would be un-staffed. 

At Pier 50, the public entrances would be opened by the staff at the appropriate hour and queuing and fare 
verification would take place as all outbound passengers arrive to board the vessels.  Upon arrival of ferries in 
Seattle, the deckhands would unlock arrival gates to allow inbound passengers to leave, and then the deckhands 
would load the outbound passengers and verify fares.  Gates leading to the passenger float would always be locked 
and secured unless passengers are actively being loaded or unloaded.  Meanwhile, the public areas (non-revenue) 
of the Pier 50 terminal would be open to the public and monitored by the Customer Service staff. 

During all hours, the outlying terminals would be gated and locked with security measures in place.  During 
operating hours, ferries would arrive at these terminals from Seattle and one of the deckhands would unlock the 
gates and allow disembarking passengers to exit the facility. After passengers unload, the deckhands would verify 
fares and load passengers for the next scheduled departure, and lock the gates after passenger loading completes. 

Staff 

This section summarizes the consultant’s recommendations based on best industry practice.Actual staffing levels 
and duties could be modified based on future collective bargaining. 

The Pier 50 terminal would be staffed during all hours of ferry operations by a Customer Service Representative. 
This could be accomplished with two full time positions and one part time position.  It has been assumed that 
staffing would be reduced on a seasonal basis, commensurate with the sailing schedule of the routes that dock at 
Pier 50. 

The proposed scheduling would allow for shift overlap on Fridays, Saturdays, and Sundays, when the West Seattle 
service currently sees large numbers of first time ferry riders (tourists and leisure travelers). 
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The Customer Service Representative (CSR) would be the only position in the marine division that would not 
require ferry-specific experience or skills. This would be strictly a customer service position whose primary 
responsibility would be to answer customer questions and assist customers in having a positive ferry experience. 

The person should possess excellent communication skills, and have the people skills necessary to efficiently and 
adroitly assist customers with their various needs, questions, and concerns. 

Additionally, the CSR would generally maintain watch over the facility at Pier 50, restock consumable materials, 
provide lost and found services, and maintain the facility by performing light cleaning and housekeeping functions. 
The CSR would maintain records, logs, and reports as required. Additionally, the CSR would communicate as 
required with the ferry boat crews, maintenance crews, and the management staff. 

The CSR would report directly to the King County Marine Division Operations Manager, who also serves as Port 
Captain. The relationships are depicted in the organizational chart attached. 

Other Terminal Operating Costs 

Other terminal costs, including utilities, have been estimated using Washington State Ferries and industry 
experience for similar facilities. 

Terminal Maintenance 

This section summarizes the consultant’s recommendations based on best industry practice.Actual staffing levels 
and duties could be modified based on future collective bargaining. 

Terminal facilities that would be owned by the KCFD would need to be maintained by King County employees, or 
through facilities assistance from other King County agencies or departments, or by outside vendors or contractors 
as discussed below. 

Terminal facilities that would be leased by KCFD from others should include provisions for terminal maintenance 
from the lessor, or be maintained by King County employees, or through facilities assistance from other King 
County agencies or departments, or by outside vendors or contractors, depending on the preference of KCFD and 
the arrangement with the lessor. No dedicated terminal maintenance staff positions are envisioned in either the 
near or far term.  For KCFD terminals, the vessel maintenance staff would have the collateral duty of performing all 
basic preventative maintenance and light repairs. 

If the scope of preventative maintenance or repairs exceeds the expertise of the vessel maintenance staff, 
the Marine Division Maintenance Manager (working with the rest of the management staff) would arrange for 
preventative maintenance or repairs by others.  If the maintenance or repair needs could be efficiently addressed 
by other King County agencies or departments, then those arrangements would be made, and agreements or 
policies would be put in place for ongoing support. If the scope of preventative maintenance or repairs exceeded 
the expertise of all King County maintenance assets, then the management staff would contract for assistance from 
outside waterfront/marine construction and repair providers. 
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Basic preventative maintenance and light repairs would be accomplished by the vessel maintenance staff. This 
work includes items such as: 

• Safety and security inspections 
• Greasing equipment 
• Changing light bulbs 
• Periodic wash down of all surfaces 
• Lubrication of locks and hinges 
• Repair of mooring lines and fi ttings 
• Repair of lifelines and fi ttings 
• Inspecting fi re safety equipment 
• Minor painting and preservation 
• Minor piping and electrical repairs 
• Annual inspection of voids 

Heavy maintenance and repair would most likely be accomplished by other King County agencies or departments, 
or by outside vendors under contract including: 

• Large scale painting or preservation projects 
• Replacing light fixtures or re-wiring facilities 
• Major piping repairs or replacements 
• Drydocking of fl oats 
• Diver inspections 
• Structural repairs to floats, knees, fenders, pilings, gangways, ramps 

Ridership 

Vashon Island Route 

Historic data has shown a steady decline in ridership on the current Vashon-Seattle passenger-only ferry. WSF 
generally tracks ridership in the westbound direction only (the direction in which riders pay in the WSF system). 
The majority of westbound travel occurs in the afternoon peak period. Afternoon peak ridership in 2006 was 
approximately 270 riders per day, with only two afternoon sailings from Seattle. This is down from approximately 
330 PM peak riders in 2003 and 420 PM peak riders in 2001, with three sailings in the PM peak (out of a total daily 
sailing schedule of approximately eight round-trips). In addition to service cuts in 2005, there have been steady fare 
increases since 2001 of between 13% and 4% per year. 

Total ridership on the current passenger-only ferry is partially composed of riders originating on Vashon Island, and 
partially composed of riders originating in Southworth and transferring from the WSF Southworth-Vashon auto-
ferry. Based on counts conducted by WSF in September 2006, the split is approximately 65% Vashon riders and 
35% Southworth riders. Use of the passenger-only ferry by Southworth riders is dependent on a convenient timed 
transfer between the Southworth-Vashon auto-ferry and the passenger-only ferry. 

Based on Puget Sound Regional Council projections, the population of South Kitsap County is anticipated to grow 
approximately 15% between 2006 and 2020, and the population of Vashon Island is anticipated to grow close to 2% 
during that same period. 
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Given the uncertainties surrounding ridership growth, a conservative approach has been taken to estimate future 
ridership. For financial planning purposes, ridership has been assumed to grow proportionately to projected 
population growth in Vashon Island and South Kitsap County. Ridership from Southworth has been adjusted to 
reflect the number of sailings that would support transfer of Southworth riders from the WSF auto-ferry. With the 
current WSF sailing schedule and the proposed passenger-only ferry sailing schedule, one AM peak sailing and 
one PM peak sailing would support a convenient transfer of Southworth riders. 

Annual Ridership 

2008 

157,300 

2010 

158,000 

2012 

159,100 

2014 

160,100 

2016 

161,200 

Actual ridership could be lower or higher. Historic ridership has shown a decline in ridership that has corresponded 
with increases in fares and decreases in levels of service. Improved service levels, as proposed in this plan, 
could increase ridership above projected levels. External factors could also impact ridership. If WSF changed the 
schedule of the auto-ferries providing a connection between Vashon Island and Southworth to better coordinate 
with the passenger-only route, ridership from Southworth could be expected to increase. On the other hand, 
ridership could decrease if a direct Southworth-Downtown Seattle ferry was implemented. No loss of Southworth 
riders due to implementation of a direct ferry connection between Southworth and Downtown Seattle has been 
assumed to occur in the planning horizon of this analysis. However, WSF could potentially implement a direct auto-
ferry connection as early as 2015 or another entity could provide a direct passenger-only ferry connection from 
Southworth to Downtown Seattle. 

Elliott Bay Water Taxi 

Actual ridership counts were used as the basis for future ridership projections. Data was available for 1998-1999 
and 2001-2007. May 2001 to September 2002 was the only period with ridership data for continuous, year-round 
service. Ridership data was only available for the months of April to June for 2007. 

Ridership projects for the summer months were developed by applying an average growth rate to the per monthly 
ridership of the preceding year. For the months May and June, 2007 ridership counts were used as the base year. 
For the months July, August, and September, 2006 ridership counts were used as the base year. Ridership was 
projected to grow at a rate of 5% per year. This rate is the average ridership growth rate on the Elliott Bay Water Taxi 
for the years 2001-2007. Note that the actual year-to-year growth rate has varied significantly – from a 37% reduction 
in ridership to a 31% increase in ridership. 

A different method was used to develop ridership projections for the off-season months. In the one year with year-
round service, October 2001 to September 2002, the month with the highest ridership was August. August is also 
the month with the highest ridership when the average ridership per month is calculated based on all available 
ridership data. A ratio was calculated for each off-season month (October to April) of riders per month compared to 
the riders per month for August. This relationship was reproduced in the ridership projections – with ridership in the 
off-season months based proportionally on the August ridership for that year. 

For the first couple years of service before the service would become year-round, ridership projections were 
adjusted to account for the actual months of operation. 

2008 2010 2012 2014 2016 

Annual Ridership 167,600 191,000 210,200 232,200 256,000 
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Vashon Island - Downtown Seattle Route (one-way fares) 

Fares 

Fare Collection 

The fare collection system would be same for both the Vashon Island and West Seattle routes although the fare 
structure for each route would most likely be route-specifi c, reflecting different distances and operating costs. Fare 
collection at Pier 50 would occur for both destinations and fares would be collected from passengers traveling in 
both directions. Currently WSF only collects fares from passengers heading west (out of Downtown Seattle), while 
the Elliott Bay Water Taxi collects fares from passengers heading in both directions. 

Under consolidated service, tickets for either Vashon Island or West Seattle would be purchased from vending 
machines that accept debit or credit cards at any of the three terminals. Passenger waiting areas would not be 
secured (passengers with tickets for separate destinations would not be segregated from each other, or from 
passengers without tickets). Smart card reader machines would be located on the floats as close to the boarding 
gangplanks as possible. 

Once a vessel arrived at a terminal, a crew member would open a security gate and would monitor the smart card 
ticket readers as passengers board the vessels. The smart card readers are needed to deduct a fare from the 
Regional Fare Coordination System smart cards and to give an indication to the crew member at the vessel door 
that the card is valid and the fare has been successfully deducted. Passengers wishing to pay with exact change 
may do so on the vessel at a cashbox (similar to bus cashboxes in that crew members would not need to handle 
cash and only exact change would be accepted). All cash money would be handled and counted off site. It would 
not be necessary to provide secure rooms for safes or accounting purposes. 

Fare Rates 

For financial planning purposes, this analysis assumes fares consistent with the current Elliott Bay Water Taxi and 
Vashon passenger-only ferry fares. Other fare assumptions include: 

• One-way fares on all routes (including Vashon Island) 

• No seasonal peak/off-peak pricing (year-round fares) 

• Pricing on a route-by-route basis 

• No bicycle surcharge 

• Participation in regional fare integration initiatives such as Puget Pass and smart card 

The current fare rates are identified in the following tables.
 

Fare Type 

Full Adult Fare 

Commuter Ticket 

Monthly Pass 

Senior/Disabled 

Youth (6-18) 

Fare 

$4.25 

$3.60 

$116.20 per month, approximately $2.90 per trip 

$2.10 

$3.60 
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Elliott Bay Water Taxi (one-way fares) 

Adult $3.00 

Youth (6-17) $3.00 

5 years and under Free 

Senior/Disabled $3.00 

Riders with valid Metro transfer $1.00 

Valid King County or Regional pass No charge 

The KCFD would establish actual fare rates. The KCFD may choose to adjust the fares to provide common discount 
categories that are consistent with other King County transit services. 

Fare Revenue 

Average fare realization rates have been calculated for both routes. 

Average Fare Realization $3.57 $1.46 

For the purposes of this analysis, the 2007 average fare realization for the routes has been increased annually 
over the planning period at the same rate as inflation, using the Implicit Price Deflator (IPD) rate. The infl ated fare 
realization has been multiplied by the projected ridership for each year to calculate predicted fare revenue. 

Other Revenue 

There may be opportunities to generate revenue by leasing advertising space aboard the ferry vessels.  Potential 
advertising revenue has been estimated by extrapolating the average monthly advertising revenue collected in 2006 
on the Elliott Bay Water Taxi. 

Existing Routes Capital Investment Plan 

Capital investments for the King County ferry system would include investments in vessels, passenger terminals, 
and a vessel moorage and maintenance facility. 

Vessel Leases 

Due to the level of service desired for each route, calculated voyage profiles initially indicate that the required 
cruise speeds for the EBWT and Vashon Island routes has been identified to be 20 KTS and 30 KTS, respectively. 
Cruise speeds in this range for passenger-only service indicate that high-speed catamarans would be a good type 
of candidate vessel to serve each of these routes.  In addition, a back-up vessel would be needed to serve these 
routes in the event of a primary vessel being removed from service. The lease for this vessel should be initiated 
about the same time as the leases of the primary vessels. The following steps would need to be undertaken to 
secure leased vessels: 

• 	 Establish a final set of specifications for the leased vessels covering both fundamental requirements and 
optional desirable features. 
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• Prepare a vessel lease (bare boat charter) agreement stating KCFD desired terms and conditions.   This 
document should include identifi cation of all required insurance coverage and identify which party would obtain 
coverage. 

• Develop a proposal evaluation process, based on required and optional vessel requirements.  Include 
appropriate weighting for lease cost, vessel delivery costs, terminal compatibility, fuel economy, and passenger 
amenities.   

• Create a request for proposal and bid package, identify potential bidders and conduct a bidder’s conference to  
present the evaluation process and to answer bidder questions. 

• Evaluate vendors and proposals, including inspection of candidate vessels based on conformance with bid 
package and evaluation criteria.   

• Negotiate final lease ag reements and obtain all required licenses, certificat es of insurance, and certifi cates of 
inspection. 

Vessel lease costs consist of lease rates, vessel delivery, potential modifications to the vessel to improve 
accessibility, and vessel restoration costs at the end of the lease. 

• 	 Vessel Lease Rates – Lease rates are assumed to be basic bare boat charter rates. These rates can vary 
greatly depending on availability of vessels, current vessel location, age of vessel, etc.  Benchmarks for 
estimating annual lease rates range from a percentage of the depreciated value of a new vessel including 
markup (similar to a vehicle lease agreement), to 20% of the quoted sales price of a used vessel presently in 
service or being brokered for sale. 

• 	 Vessel Delivery – Many appropriate vessels found in a recent survey are located on the East Coast.  It is difficult 
to predict where the vessels would be found ultimately that match the KCFD route requirements. Additionally, to 
accommodate timely delivery of a vessel located on the East Coast, extended delivery times may be necessary. 

• 	 Vessel Modifications – Terminal compatibility is an issue that would need to be dealt with in the near term. 
Typical high speed catamaran vessels have freeboards (the distance from the water to the top of the deck) 
of 3.5 to 4.5 feet. The current terminal floats have freeboards of approximately 5.8 to 5.5 feet at Pier 50 and 
Vashon Island, and 1.8 feet at Seacrest Park.  Modifications may be made to the Seacrest Park float to match 
its freeboard height with the Pier 50 and Vashon floats.  However, in order to ensure that the vessels are 
accessible and can accommodate loading and unloading of wheelchairs, some vessel modifications may be 
required. Assumed costs include engineering, equipment, fabrication, and installation costs. 

• 	 Vessel Restoration – Vessel restoration costs are those costs necessary to restore the vessel to its condition at 
the time of lease, other than normal wear and tear. This includes removal and restoration of the accessibility 
modifications as well as any repairs necessary to return the vessel to its original condition. 

Vessel Acquisitions 

This plan assumes that the KCFD would acquire a fleet of three vessels that would optimally suit the requirements 
of the EBWT and Vashon Island routes. Acquisition of three vessels would enable the KCFD to operate each on 
a rotation: providing service on the EBWT route, the Vashon Island route, and acting as a back-up vessel.  Design 
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and construction of these vessels would take place during the period for which vessels would initially be leased. 
The main vessel acquisition tasks are as follows: 

• Vessel Design – The basic steps of vessel design that are done by a design agent include concept design, 
preliminary design and contract design.  For this type of vessel, approximately 6 – 12 Months would be 
required to develop design through to contract design.   This design would be to a sufficient level of detail that 
construction costs could be estimated and shipyards could provide construction cost proposals.   

• Vessel Construction – Vessel construction would require a period in the range of two to two-and-one-half years.   
This would include any time required for detail engineering to be done for completion of system defi nitions and 
construction planning. 

Vessel Acquisition Specifi cations 

This section highlights key acquisition criteria that relate to both leased vessels and new vessels. As described in 
the discussion above, detailed specifications for both leased vessels and new vessels would be developed prior to 
releasing any request for proposal documents or commencing with a new vessel design. 

• 	 Passenger Rating – 149 passengers, maximum. This capacity maximum would eliminate much of the 
Transportation Security Administration security requirements. 

• 	 Terminal Compatibility – Vessels would need to be compatible with terminals.  For leased vessels this may 
require some modifications to the vessel in order to accommodate loading and unloading of passengers if 
vessel and terminal freeboards are mismatched.  For new vessels, specifications would be developed to ensure 
vessel freeboards match with the terminal configurations at the time the new vessels would be brought on line. 

• 	 Accessibility – Vessel would need to have, or be modified to allow, an accessible path of travel that meets width 
and sill-height requirements for wheelchairs. 

• 	 Bicycle Capacity – Vessels would need to be able to accommodate 10 – 20 bicycles. 

• 	 Vessel Cruising Speed – For leased vessels this speed can be matched to the individual routes as dictated by 
the voyage profiles (20 KTS for the EBWT and 30 KTS for the Vashon Island route and backup vessels).  For 
new vessels this speed would be 30 KTS for all vessels. 

Terminals - Pier 50 

Existing Conditions 

The passenger-only ferry terminal at Pier 50 is located immediately south of the WSF major auto ferry terminal at 
Colman Dock/Pier 52. Pier 50 was built in 1992, and a new temporary steel barge landing float and ADA gangway 
installed in 1998. The temporary float was installed with the understanding that its life-span would be for 5 to 10 
years (ten years in 2008). The facility consists of a 110 foot by 32 foot steel barge landing float (freeboard of 5.8 
feet) with two operating slips, a 135 foot gangway , and a pier. Electrical shore power, sewage pump-out, and water 
access are available on the fl oat. 
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Berthing and Slips 

Pier 50 is moderately protected from northerly wind and storms and is somewhat susceptible to southerly storms. 
The two operating slips enable the vessels to berth at either slip depending on weather and navigational conditions. 
The second slip also allows for two overnight tie-up slips and one daytime tie-up slip for vessels. 

Passenger Waiting 

The existing commuter waiting area is a temporary, tension-fabric tent structure used for passenger waiting and 
ticketing. The tent structure is in need of repair and improved lighting. Bathroom facilities consist of three portable 
toilets. A small outdoor seating area for commuters exists. An uncovered entrance/departing portal and gate 
is located at the landward side of Pier 50 along Alaskan Way. Passengers entering the facility from this portal 
purchase one-way tickets to Vashon Island from ticketing machines located inside the tent or from the ticket agent in 
the ticket booth. 

Pier 50 is not a “stand alone” terminal as many support functions are located at WSF’s adjacent Colman Dock/Pier 52 
main terminal (terminal supervisor office, the agent, trash and recycling compactors, storage, and employee parking). 

Emergency Egress 

Although Pier 50 is conveniently located to downtown Seattle, the egress during peak unloading of the passenger-
only vessel is problematic. Pedestrians exiting the passenger-only ferry dock can be in conflict with auto ferry traffic, 
as the main auto-ferry entrance and exit to Colman Dock is immediately adjacent to the Pier 50 entrance/exit portal. 
Currently, a Washington State Patrol officer is often stationed (on foot) at this intersection during peak periods to 
help manage pedestrian and vehicle traffic. 

Security 

A security system with cameras has been installed at Pier 50, and is currently maintained by WSF. No navigational 
lighting is in place on the existing ferry dock. 

Multi-modal Access 

The Pier 50 location does have multi-modal advantages. Transit and taxi connections are easily shared with Colman 
Dock/Pier 52. Metro buses stop along the curb of Alaskan Way to the north. Riders walking to and from destinations 
in the Seattle Central Business District enjoy a relatively easy grade from the water into town. Dock locations further 
north along the Elliott Bay waterfront face a much steeper grade. Dock locations to the south are a corresponding 
further walking distance to major central business district destinations. 

Bicycle Staging and Storage 

Two bicycle racks are located outside of the tent. Passengers can also store their bicycles at the WSF bicycle 
compound located close to the main WSF terminal on Pier 52. 

Parking 

There is no dedicated commuter parking near Pier 50, but there is a wide range of transportation options within 
walking distance (Metro Transit, Amtrak and Sounder trains, other WSF ferry routes). Passenger parking is available 
in nearby private lots. 
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WSF staff and crew can utilize WSF employee parking at Pier 52 and a few spots are available in the triangular 
parking space at Pier 50. Crew and office space is available at the main WSF terminal at Pier 52 along with 
additional storage space if necessary (currently some storage space is available at Pier 50). 

Accessibility 

WSF provides personal assistance to individuals with disabilities who may require help in negotiating the route 
between the ferry and the pier. The Colman Dock/Pier 52 facility does have an ADA pick-up/drop-off parking along 
Alaskan Way just north of Pier 50. 

The elevation change from the ferry pier to the floating ferry dock across the gangway generally meets the 
tolerances as outlined in the revised draft Passenger Vessel Accessibility Guidelines and Supplementary 
Information dated July 7, 2006 (except for the lowest tides). The gangplank, however, is not in compliance. 

Proposed Improvements 

The County would negotiate with WSF to lease the Pier 50 facility. It is currently assumed that the dock structure at 
Pier 50 (built in 1990 through 1992) would not need immediate structural repair or upgrades for any of the near-
term improvements, and that an off site tie-up and maintenance facility would be available for at least the WSF 
maintenance barge and one vessel (in the near-term, Pier 50 would be able to provide overnight tie-up slips for up 
to two passenger-only vessels). 

The following terminal improvements have been proposed for Pier 50: 

• Maintenance and repair of the barge, the gangway, and the timber pedestrian access pier would be completed 
as identifi ed in the 2005 WSF Terminal Structural Inspection report for the Seattle passenger-only ferry terminal.  

• Two new ADA compliant gangplanks for boarding the vessels would be installed on the fl oat, with one 
gangplank to be located on either side of the fl oat 

• Installation of a new emergency exit gate east of the terminal tent structure.  This would increase the number of 
egress routes at Pier 50.  

• Installation of security cameras at the terminal. Camera feed directly to the County offices from the terminal 
would be considered.  

• Lighting and communications within the terminal building tent structure would be improved.  

• Replacement of the existing tent structure with a new tent structure.  The existing turnstiles would be removed 
thereby increasing the area of indoor passenger waiting from 800 square feet to 2530 square feet in the new 
tent.  The existing furnishings, such as benches and snack and newspaper vending machines, within the tent 
structure would be retained.  The existing portable toilets would remain on-site for passengers and staff.  The 
existing information booth (approximately 6 feet by 8 feet) would be retained and moved. 

• Two ticket vending machines would be installed in the new tent structure and four smart card reader machines 
would be installed on the landing fl oat (two reader machines located on either side of each gangplank). 

• Installation of an information rack in the new tent structure would provide Ferry Service information along with 
other transit information (ferry and bus route schedules and fare information). King County staff would manage 
this rider information. 
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• Negotiation with WSF for use of their existing terminal-generated garbage and recycling facilities.  Vessel-
generated refuse would be handled at Pier 50 and/or the overnight tie-up and maintenance facility. 

• Completion of signage and wayfi nding upgrades as all terminals would share a coordinated branding scheme.  
Consistent wayfinding signage bet ween all Ferry District terminals would be essential.  

• No additional parking spaces would be incorporated into near-term improvements at Pier 50.  The existing 
opinions of cost assume that the County would be able to utilize an off-site property as a maintenance facility 
thereby eliminating employee parking spaces required at Pier 50.  Vessel and terminal crew would park off site,  
but nearby to Pier 50, until a permanent tie-up and maintenance facility became available, at which point vessel 
crew would park at this site. 

• A new 110 foot by 40 foot concrete fl oat (with a freeboard of 5.8 feet) would replace the existing steel barge, 
currently close to the end of its useful life.  The replacement fl oat would still accommodate two slips and would 
continue to provide shore power, sewer pump-out, and water supply.  Although the tie-up and maintenance 
facility would have access to these utilities, the cost to maintain these utilities at Pier 50 is minimal.  Access at 
Pier 50 would allow crews to utilize mid-day non-peak times to empty vessel sewer tanks/top off vessel water 
tanks without taking vessel to off site facility (improves efficiency, minimizes unnecessary mid-day trips to off 
site facility). 

No new crew, storage, parking, or office space would be installed at Pier 50 as it is assumed that these facilities 
would be provided at the off site overnight tie-up and maintenance facility. 

Terminals - Vashon Island 

Existing Conditions 

The passenger-only ferry route between Vashon Island and Seattle is a state operated route utilizing WSF’s facilities 
on the northern end of Vashon Island and downtown Seattle’s Pier 50. The passenger-only terminal on Vashon was 
built in 1988 and consists of a concrete barge landing float, gangplank, and ferry pier (concrete trestle). The terminal 
gains many passengers who travel from Southworth in Kitsap County to Vashon Island on the WSF auto-ferry route 
and then transfer to the passenger-only ferry direct to Seattle. 

The passenger-only ferry facility, adjacent and west of WSF’s auto docking terminal, has two operating slips located 
on a 109 foot by 34 foot concrete float (freeboard of 5.5 feet). The access pier has a security gate and an exit gate. 
The landward headframe facilitates maintenance by allowing the gangway to be lifted off the float and “hung” while 
the float is removed for repairs. 

The existing utilities supporting the passenger-only dock consist of electrical service for overhead lighting. An 
emergency generator supports both the auto ferry terminal and the passenger only dock during power outages. No 
sewer, water, or ferry shore power exists. 

Berthing and Slips 

The terminal at Vashon Island is exposed to northerly wind and storms. Therefore, two operating slips enable the 
vessels to berth at either slip depending on the navigational conditions. The north-south orientation of the fl oat 
minimizes exposure to waves. A wind sock is located on the headframe of the waterward float between the offshore 
guide piles to assist the vessel captain with navigation. 
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Passenger Waiting 

A small terminal building used as a commuter waiting area is shared with the auto-ferry commuters including an 
outdoor seating area (approximately 890 square feet). The building, located at the water end of the trestle, contains 
restrooms, small offices, and some sitting area. There are no toll booths. The walkway to the passenger-only ferry 
entrance/exist is illuminated, as is the float, but the walkway is not covered and no marine navigational lights exist 
on the passenger-only fl oat. 

Emergency Egress 

The existing emergency egress for passengers from the outdoor waiting area or the indoor passenger waiting area 
includes an entrance gate to a sidewalk or through the indoor passenger waiting area. 

Multi-modal Access 

The Vashon Island Terminal supports bus commuters to and from the terminal via two Metro bus routes located 
next to the terminal building. Sufficient pier space exists for buses to turn around and drop commuters directly in 
front of the commuter waiting area. A sidewalk or walkway to the WSF terminal building exists where pedestrians 
are separated from traffic by a raised asphalt curb. Bicycle parking and storage at Vashon Island Terminal is minimal 
(one rack). 

Parking 

Parking options include private and municipal lots near the terminal, as well as five Metro Park & Ride lots 
throughout Vashon Island, which are served by bus routes that stop at the ferry terminal. One of King County’s lots 
is located within walking distance of the terminal. 

Accessibility 

At the Vashon Island terminal, WSF provides personal assistance to individuals with disabilities who may require 
help in negotiating the route between the ferry and the terminal. Two dedicated parking spots are available for ADA 
parking up to a 7-hour maximum. During peak hours, drop-off/pick-up on the dock for disabled walk-on passengers 
is not allowed. 

Generally, elevation change from the bus and passenger pick-up/drop-off to the ferry dock is minimal; however, at 
low tide the ramp to the ferry dock exceeds the 1:12 tolerances as outlined in the revised draft Passenger Vessel 
Accessibility Guidelines and Supplementary Information dated July 7, 2006. The gangplank is not in compliance. 

Proposed Improvements 

Improvements would include very few within the existing WSF terminal building, as it has been assumed that King 
County would negotiate with WSF to share their passenger waiting indoor area, ADA and service vehicle parking 
areas, and passenger restrooms. 

The following terminal improvements have been proposed for the Vashon Island terminal: 

• 	 Maintenance and repair of the float, guide piles, concrete access pier deck, float fendering system, topside 
railings, gangway, and the concrete access pier would be completed as identified in the 2006 WSF Terminal 
Structural Inspection report for the Vashon Ferry Terminal Express. The inspection identifi ed facility 
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maintenance defi ciencies and a site visit determined that the overall appearance of the passenger-only dock 
is currently poor. Overdue painting and corrosion can be readily seen and attributed to the weather conditions, 
general wear, and exposure to the elements. 

• Utilities, lighting, and communications on the fl oat would be improved.  

• Two ticket vending machines would be installed within the covered outdoor waiting area and four smart card 
reader machines would be located on both sides of the fl oat (two on either side of each gangplank).  

• Installation of a new security gate closer to the top of the gangway.  This would provide more waiting space 
along the trestle and reduce the time it would take for vessel staff to open a gate to allow passengers to begin 
loading. 

• Two new ADA compliant gangplanks for boarding the vessels, one gangplank to be located on either side of the 
fl oat. 

• Negotiation with WSF for use of their existing terminal-generated garbage and recycling facilities.  Vessel-
generated refuse would be handled at Pier 50 and/or the overnight tie-up and maintenance facility. 

• Installation of an information rack area within the covered outdoor waiting area. King County staff would 
manage this rider information. 

• Completion of signage and wayfi nding upgrades as all terminals would share a coordinated branding scheme.  
Consistent wayfinding signage bet ween all Ferry District terminals would be essential. 

• Installation of one Bosun’s locker on the fl oat for the storage of spare lines 

Terminals - West Seattle 

Existing Conditions 

The City of Seattle owns and operates a public dock and hand-carry small boat launch, fishing pier, vehicle parking 
area and other facilities in West Seattle known as Seacrest Park. The Seacrest Boathouse (kayak rental facility) 
and restaurant are located upland of the public fishing pier and boat launch dock. One of the most popular SCUBA 
areas is also located at Seacrest Park. Diving is not permitted within 150 feet of the ferry float landing on the pier. 
No utilities are located on the fl oat. 

Currently the County contracts for the Elliott Bay Water Taxi to provide passenger-only ferry service from West 
Seattle to the downtown Seattle waterfront (docks at Pier 55) to provide a transportation alternative to the 
congested West Seattle bridge. The City provides the public with access and egress to the Elliott Bay Water Taxi 
service by allowing the Elliott Bay Water Taxi operator to use the Seacrest Park dock. 

Berthing and Slips 

The EBWT docks along the northeast side of the City’s 155 foot by 13 foot wooden dock with one operating slip 
(freeboard of 1.8 feet). The dock is removed from the site each fall to minimize damage from southerly winter storms. 
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Passenger Waiting 

No covered waiting area is available for waiting passengers, although a small fish and chips stand nearby does 
have some indoor seating available. Picnic tables are located outdoors and the gangway and float are uncovered. 
Passengers wait on the float until boarding begins and the area consists of an outdoor standing area. Fares are 
collected by a crew member (exact change required) each way as passengers board the vessel. 

Emergency Egress 

Emergency egress consists of the one gangway to the waiting area on the existing fl oat. 

Security 

A low, rail-height gate at the top of the gangway provides security, no cameras are installed, and no navigational 
lighting or passenger lighting is in place on the dock. The luminaries on the adjacent fishing pier provide limited 
illumination of the float used by the EBWT. 

Multi-modal Access 

The Seacrest Park Terminal is served by special ferry shuttles from Seacrest Park to the West Seattle Junction and 
to Alki and SW Admiral Way, as well as two Metro bus routes. 

Parking 

There is no dedicated commuter parking at the terminal; the small lot adjacent to the terminal is for short-term (two 
hour) use only. Some limited non-restricted parking is available on nearby streets. Two bicycle racks are located 
outside of the City Park Building. ADA parking, pick-up/drop-off is available in the short-term City lot. 

Accessibility 

The gangway to the float is a narrow grated aluminum, 3.5 foot by 50 foot gangway. The elevation change from the 
top of the gangway to the floating ferry dock does not meet the tolerances as outlined in the revised draft Passenger 
Vessel Accessibility Guidelines and Supplementary Information dated July 7, 2006. The gangway becomes quite 
steep at low tide due to its short length. 

Proposed Improvements 

Improvements would include those necessary to provide year-round service between Downtown Seattle and West 
Seattle. The terminal facility would need to be able to weather winter storms. Currently the existing timber fl oat is 
removed each fall and re-installed each spring as it would unlikely survive winter storms. 

The following terminal improvements have been proposed for the West Seattle terminal, to be implemented as soon 
as possible: 

• 	 Replacement of the two timber floats with two temporary concrete floats (freeboard of the floats to be 2.0 feet). 
The temporary floats would be designed so as to conform to the current float footprint to minimize permitting 
time and requirements. The associated replacement guide piles would not be increased in size or number. Due 
to the low freeboard of the temporary float, it may be necessary to close the facility during storms that could 
wash waves over the float’s deck. Because the pilings would not be larger in diameter, the King County would 
need to keep a watchful eye during winter months to avoid fl oat damage. 
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• Installation of a timber raised boarding platform and ramp to accommodate high freeboard vessels. 

• One new ADA compliant gangplank for boarding the vessels to be located on the end of the raised boarding 
ramp. 

• Addition of a covered outdoor waiting area (approximately 500 square feet). 

• Utilities, lighting, and communications on the fl oat would be improved. 

• Installation of an information rack in the covered outdoor waiting area. King County staff would manage this 
rider information. 

• Two ticket vending machines would be installed within the covered outdoor waiting area and two smart card 
reader machines would be located on the waterward side of the fl oat (to be installed on either side of the 
location of the new gangplank). 

• Negotiate with the Parks department to continue handling terminal-generated garbage and recycling on site as 
is done today. 

• Completion of signage and wayfi nding upgrades as all terminals would share a coordinated branding scheme.  
Consistent wayfinding signage bet ween all Ferry District terminals would be essential. 

Improvements that would be needed to construct a permanent terminal facility at Seacrest Park at some point in 
the future have been identified. The costs for these improvements have been included in the fi nancial analysis. 
Construction of a permanent West Seattle terminal at a location other than Seacrest Park is currently under 
consideration. If the decision is made to construct a permanent terminal facility at a location other than Seacrest, 
the funds identified for the improvements at Seacrest would be available for investment at the other site. The 
improvements could be made in the future if the West Seattle terminal site does not change from its existing 
location at Seacrest Park: 

• 	 Relocation of the passenger-only float further south or northwest, away from the fishing pier and the Seattle 
Parks fl oat. 

• 	 Replacement of the concrete float with a new wider 40 foot by 100 foot concrete float (freeboard of 5.5 feet) and 
a new gangway ramp. The replacement float would still accommodate one slip. 

• 	 Relocation of the covered waiting area and ticket vending and reading machines to the east end of the park or 
slightly northwest of the existing entrance gate. 

• 	 Installation of one Bosun’s locker on the fl oat. 

• 	 Replacement of the existing gate with an improved security gate. 

Moorage and Maintenance Facility 

Leasing 

Concurrent with the delivery of leased vessels, the County would lease approximately 180 feet of pier frontage from 
a water frontage owner, such as the Port of Seattle, for the WSF maintenance barge. The WSF barge would be 
moored at this site and the third vessel would tie-up to the barge. 

The October 2007, un-escalated lease cost was quoted at $1 per foot or $2 per foot if work would be done on the 
moored vessel. As light maintenance activities would occur on both the WSF maintenance barge and the tied
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up vessel, the lease rate used in the affiliated magnitude of cost was $2 per foot. It has been assumed that the 
waterfront parcel would include at least 50 feet of adjacent upland space to accommodate a trailer large enough for 
three offices, crew lockers, meeting room, and one unisex ADA restroom. 

The necessary near-term improvements would include: 

• Set-up, lease, and breakdown of a 12 foot by 50 foot portable building 

• Installation of an ADA ramp and a stairway for access 

• Installation of security fencing 

• Lighting and utility installation for the yard and portable building 

• Water, sewer, and shore power hook-up for the WSF maintenance barge and third vessel 

• Minor parking area improvements for an existing paved area 

As soon as practical, it is recommended that a permanent moorage and maintenance facility be constructed that 
would provide tie-up for all three vessels as well as office space and crew facilities for the King County Marine 
Division. For the purposes of this analysis several potential sites for a permanent moorage and maintenance facility 
in the Harbor Island/Duwamish area were evaluated. 

A permanent moorage and maintenance facility could be provided if the following investments were made at an 
appropriate site: 

• 	 Installation of a 100 foot by 15 foot by 13 foot concrete float (freeboard of 5.5 feet). The float would be moored 
perpendicular to the shore and would be accessible from land via a new 60 foot by 4 foot aluminum gangway 
ramp. 

• 	 Some dredging may be required to deepen the berthing area for the WSF barge and passenger-only vessels. 
This dredged material has been assumed to be unsuitable for open water disposal and would need to be 
disposed of at an upland facility. 

• 	 Installation of a security system. 

• 	 Lighting and utility installation/upgrades for the yard. 

• 	 Water, sewer, and shore power hook-up for the WSF maintenance barge and vessels. 

• 	 Modifications to an adjacent yard to provide employee and service vehicle parking and space to moor the WSF 
maintenance barge (also perpendicular to the shore). 

• 	 Establishment of the maintenance facility offices within an existing building. The new offices would 
accommodate four offices, a locker/crew room, a meeting/training room, a shop, storage, and men’s and 
women’s restrooms with showers. The space requirements for this entire area would be approximately 2000 
square feet. 

Potential Future Capital Investments 

Additional capital investments have been identified that the KCFD may wish to implement at some point in the 
future. These consist of additional investments at Pier 50, Vashon Island, and West Seattle to improve customer 
comfort, information, and accessibility. 
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Pier 50
 

• Installation of an electronic panel (to provide bulletins and real-time information) to waiting passengers. Staff 
would be required to manage rider information. Live feed of vessel position to the terminal would also be 
considered. 

• Evaluation and upgrade of camera systems, gates and communications to law enforcement and/or King County 
offices. 

Vashon Island 

• 	 Replacement of the existing gangway to the float with a longer gangway (would ensure a slope of 1:12 or less 
at all tides). Ramps and landings on the float would also be replaced. The gangway replacement would require 
that the float be moved from its present location approximately 15 degrees west in order to allow construction to 
commence while one side of the float remained in operation. It would operationally important to keep this fl oat 
shift to a minimum so that the float would not be moved broadside to waves coming out of the north, where an 
extremely long fetch exists. An environmental benefit for this minimum shift would that the eelgrass to the west 
of the passenger-only facility would not be, or at least would be minimally, impacted. 

• 	 Evaluation and upgrade of camera systems, gates and communications to law enforcement and/or King County 
offices. 

• 	 Installation of an electronic panel (to provide real-time information) to waiting passengers. Staff would be 
required to manage rider information. Live feed from the vessel directly back to the terminal would also be 
considered. 

West Seattle 

• 	 Evaluation and upgrade of camera systems, gates and communications to law enforcement and/or King County 
offices. 

• 	 Installation of an electronic panel (to provide real-time information) to waiting passengers. Staff would be 
required to manage rider information. Live feed from the vessel directly back to the terminal would also be 
considered. 

Capital Investment Administrative Services 

In addition to the program management costs identified as operating expenses, King County applies a number 
of indirect rate charges based on capital expenditures. Central Government Overhead, Financial Services, and 
Department of Transportation Administration indirect rates have been applied to the proposed capital expenditures 
for purposes of the fi nancial analysis. 

Capital Funding 

State Funding 

Subject to legislative appropriation, state funds are available from the passenger ferry account established by 
ESSB 6787 and funded by the sale of the Washington State Ferries vessels Chinook and Snohomish. It is assumed 
that the entire proceeds from the sale of the Chinook and Snohomish would be available to support King County 
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operation of the Vashon Island service. The most recent estimate of the selling price of the two vessels is $4.5 
million each.  Sales and survey costs are assumed to be slightly greater than 5% and have been netted against the 
estimated combined sale price of $9 million. The net funding anticipated from the sale of the two vessels is $8.5 
million. 

Existing Federal Grants 

Currently available federal funds include approximately $600,000 from a 2004 congressional earmark ,and 
approximately $1.1 million from a 2005 congressional earmark. Additionally, $1 million from the Ferry Boat 
Discretionary Fund awarded in 2007 as part of the Lake Washington Urban Partnership award is included in the 
forecast. 

Potential Federal Grants 

With respect to future funding, potential sources and levels of federal grant funds available for the Vashon Island 
route and Elliott Bay Water Taxi have been identified. Approximately $0.5 million in Ferry Boat Discretionary funds 
have been identified for 2008. Formula grant funds (5309(FG)/5307) are anticipated to be available beginning in 
2008 for the Vashon Island route and in 2014 for the Elliot Bay Water Taxi. 

New Routes 

Five new routes have been proposed: 

• Kirkland - Seattle 

• South Puget Sound - Seattle 

• Kenmore - Seattle 

• Shilshole - Seattle 

• Renton - Seattle 

For planning purposes, it has been assumed that the Kirkland route would start service in July 2009, followed by 
the South Sound route, the Kenmore route, the Shilshole route, and then the Renton route, with a new route starting 
each year. Actual routes and implementation timing would be determined by the Ferry District. 

Analysis for the new routes is at an early preliminary stage. Assumptions have been made for fi nancial planning 
purposes based on the detailed analysis conducted for the existing routes. This section describes the assumptions 
that have been made regarding the new routes for the purpose of the fi nancial analysis. 

Additional analysis would be needed to prepare for implementation of these routes as demonstration services and 
on a permanent, in-house basis. This analysis would include assessment of potential terminals, passenger market 
analysis, travel time assessment, and schedule development. 

Service Plan 

For financial planning purposes, assumptions have been made for the hours of operation of the new routes.  It has 
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been assumed that the five proposed new routes would have peak-period, weekday service only, utilizing a split-
shift crewing arrangement, with four-hours per shift.  Detailed analysis of the new routes has not yet been conducted 
to determine likely travel times. Therefore, no proposed schedules have been prepared. The number of sailings that 
would be possible within the identified hours of operation would be dependent on a number of factors including the 
length of the route and constraints on vessel speed and availability of existing docks and fl oats. 

Operations 

For planning purposes, it has been assumed that each of these new routes would start with a two-year 
demonstration period followed by a third year for transition of the route to permanent, in-house service. 

Demonstration Phase 

Given the tentative nature of a demonstration service, the demonstration phase may include contracted operation 
of the routes. For financial planning purposes, it is assumed that the contractor for the demonstration service would 
be responsible for vessel and terminal operations, as well as for providing and maintaining the vessel used for the 
service. The routes would use existing terminal facilities. A small allowance has been included for minor terminal 
maintenance. An allowance has also been included for the internal King County costs for administering the contract. 

The demonstration routes would be studied and a determination made regarding their viability as permanent 
services. 

Permanent Service 

Based on the criteria the King County Ferry District would develop, successful demonstration routes would be 
transitioned to permanent, in-house services. For financial planning purposes, the annual operating costs for these 
new in-house routes have been assumed to be the same as the annual operating costs of the Vashon Island route, 
a service with the same hours of operation as those proposed for the new routes. 

Ridership and Fare Revenue 

Detailed analysis of passenger markets and travel patterns has not been conducted for the new routes. Given 
the uncertainties regarding ridership, no fare revenue has been assumed for the demonstration phase of the new 
routes. As a result, actual net operating costs for the demonstration routes may be somewhat lower than calculated 
in this analysis. 

Once the new routes move to in-house service, fare revenue consistent with the Vashon Island route has been 
assumed for the purpose of the financial analysis. It is anticipated that only those routes with sufficiently high 
ridership levels would be transitioned from demonstration to permanent in-house service. 

Capital Investments 

A number of capital investments would be required to support the implementation of the new routes. It has been 
assumed that no capital investments would be made for the demonstration phase of each route. However, once it 
has been determined that a route would move to in-house service, vessel and terminal investments would be made 
to prepare for the transition. 
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Vessels 

At the conclusion of the demonstration phase, the Ferry District would need vessels for the operation of the new 
in-house routes. It is proposed that the new routes use the same type of 149-passenger vessel as is proposed for 
the existing routes. By using the same vessels for the whole fleet, vessel maintenance would be simplifi ed and 
maintenance cost savings could be realized, as compared to a fleet with a mix of vessels. Capital costs would also 
be reduced, as the construction of the additional vessels could be added as an option on the initial contract. This 
approach would save design and other up-front costs for the new vessels. 

Terminals - Pier 50 

It is assumed that the South Puget Sound and the Shilshole routes would dock at Pier 50. The following terminal 
improvements would be needed to accommodate the waiting passengers from the two existing routes plus the two 
new routes: 

• Replacement of the tent structure with a new building. New furnishings for the building would be installed. It is 
anticipated that a two story structure would be required to accommodate the waiting passengers by the time all 
four routes would be in operation. 

• The building would replace the portable toilets with men’s and women’s restrooms, and would include a janitor’s  
closet and a storage room as janitorial services would be required. 

• Utility confi guration would be completed for the new terminal building. 

• The outdoor passenger waiting area of approximately 760 square feet would remain the same. 

Other Terminals 

Detailed terminal analysis has not been conducted for the other terminals that would be needed for the new routes. 
For the five new routes, additional terminals would be required in the following locations: 

• Kirkland 
• Seattle on Lake Washington 
• South Puget Sound (Des Moines, Tacoma, or Gig Harbor) 
• Kenmore 
• Shilshole 
• Renton 

High level, order of magnitude cost estimates have been developed for each terminal based on industry experience 
of terminal construction costs in the Puget Sound and Lake Washington contexts. 

Moorage 

Separate moorage facilities would be needed for the Puget Sound routes and the Lake Washington routes. With 
the addition of three new vessels for two new Sound routes, the moorage and maintenance base established for 
the existing routes would need to be expanded. Construction of one new float is assumed for fi nancial planning 
purposes. 

A satellite moorage facility would be needed in Lake Washington for the Kirkland, Kenmore, and Renton routes. For 
financial planning purposes, it has been assumed that a suitable facility could be leased. 
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Financial Plan 

The financial plan forecasts operating and capital costs and revenue for the ten year period beginning in 2008 
and extending through 2017.  Initially the plan assumes State operation of the Seattle Vashon route and contractor 
operation of the Elliot Bay Water Taxi.  Starting in approximately 2009 both routes are expected to be operated 
directly by the Ferry District, through a contracted arrangement with King County. The start of in-house EBWT 
service is dependent on the completion of dock improvements that are required for winter service. These 
improvements would be complete no later than 2010. 

The new routes would begin with demonstration services and then move to in-house service. The first route would 
start as a demonstration in July 2009, with an additional route starting each year through 2013. In 2012, the fi rst 
new route would move to in-house service. By July 2016, the King County Ferry District would be operating seven 
permanent routes - the two initial existing routes plus the five new routes. 

Operating Costs and Revenue 

Based on the assumptions outlined in the Existing Routes Operations Plan and New Route Operations sections, 
a detailed cost analysis was prepared for the 10-year planning horizon. Estimates of annual operating costs and 
operating revenue are summarized in the following tables. The first table summarizes the annual operating costs for 
operating the existing routes, plus the overall program management and administration costs that are associated 
with operating the passenger-only ferry system. The second table identifies the typical annual operating cost for 
each new route, showing both the demonstration phase costs and the in-house service costs. The third table 
summarizes the operating revenue assumptions. The annual operating costs below reflect a full year of operations 
for a route. 

Existing Route Annual Operating Costs 

Vashon Route Allocated Costs 

at
in

os
ts

 Operating Costs $1.7 million/year 

Shuttle Costs $0.3 million/year 

EBWT Route Allocated Costs 

A
nn

ua
l O

pe
r

g 
C

Operating Costs $2.9 million/year 

Shuttle Costs $0.5 million/year 

System-Wide (Shared) Costs 

Program Management and Administration Costs $1.5 million/year 

Total Existing Route Annual Operating Costs $6.9 million/year 
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New Route Additional Operating Costs Per Route Per Year
 

Demonstration Phase Costs (per route per year) 

os
ts

 

Operating Costs $0.7 million/year 

Shuttle Costs $0.3 million/year 

Route Study Costs $0.15 million/year 

Administrative Overhead $0.05 million/year 

Total Demonstration Phase Annual Operating Costs 1.2 million/year 

New Route Permanent Service Costs (per route per year) 

A
nn

ua
l O

pe
ra

tin
g 

C

Operating Costs $1.6 million/year 

Shuttle Costs $0.3 million/year 

Program Management and Administration Costs (additional per route costs) $0.1 million/year 

Total New Route Permanent Service Annual Operating Costs $2.0 million/year 

Annual Operating Revenue
 

R
ev

en
ue Projected Fare Revenue, Existing Routes (Vashon Island Route and EBWT) $0.9 million/year 

Assumed Fare Revenue, New Routes (per route per year) $0.6 million/year 

Advertising Revenue $0.05 million/year 

Capital Costs and Funding 
Based on the assumptions outlined in the Existing Routes Capital Investment Plan and the New Routes Capital 
Investment sections, a detailed cost analysis was prepared for the 10-year planning horizon. Estimates of total 
capital costs and funding are summarized in the following tables. The first table identifies the anticipated capital 
costs for the existing routes, including shared system costs. The second table provides estimates of the capital 
costs associated with each proposed new route. These costs are additive costs - they are additional costs above 
the costs associated with the existing routes. The distribution of costs for the new routes is linked to the assumed 
order of implementation. The third table summarizes anticipated capital funding. All values are in 2009 dollars. 

Existing Route Capital Costs - 10-Year Total 

Vashon and Elliott Bay Water Taxi Routes 

Vessels (three) (lease, purchase, major maintenance) $23.9 million 

Vashon Island Terminal $2.4 million 

West Seattle Terminal $8.0 million 

os
ts

 

Pier 50 $5.9 million 

al
 C Moorage/Maintenance Facility $12.8 million 

C
ap

it Administrative $2.5 million 

Total Capital Costs $55.5 million 
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New Route Additional Capital Costs
 

Vessels 

Primary (5) $35.1 million 

Back-up (2) $11.9 million 

Kirkland Route Allocated Costs 

Kirkland Terminal $4.9 million 

Seattle Terminal $4.9 million 

South Puget Sound Route Allocated Costs 

South Puget Sound Terminal (Des Moines, Tacoma, or Gig Harbor) $4.1 million 

Pier 50 Upgrades $3.6 million 

Kenmore Route Allocated Costs 

Kenmore Terminal $5.1 million 

Shilshole Route Allocated Costs 

Shilshole Terminal $3.0 million 

s 

Pier 50 Upgrades $3.7 million 

os
t Moorage Upgrades (Harbor Island/Duwamish Area Facility) $4.0 million 

l C Renton Route Allocated Costs 

a
C

ap
it Renton Terminal $5.1 million 

Total Capital Costs $85.4 million 

Capital Funding
 

Fu
nd

in
g 

State Funding (Sale of WSF Vessels) 

Existing Federal Grants 

Potential Federal Grants 

$8.5 million (estimate) 

$2.7 million 

$11.6 million 

Total Other (Non-FD) Funding $22.8 million 

Levy Rate 

The financial analysis concludes that the proposed operations plan and capital investment plan can be 
implemented with a levy rate of $0.055 per $1,000 of assessed value, with levy collections commencing in 2008. 
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Background and Objectives 

The King County Marine Division is interested in receiving input from Vashon Water Taxi 
riders and Washington State Ferry Vashon – Fauntleroy riders regarding technology 
enhancements and rider amenities that may encourage ridership of the Vashon Water Taxi. 

The objectives of this study are to: 

•	 Understand travel patterns of riders including pre-boarding behavior and frequency 
of travel 

•	 Explore information preferences of travelers 

Methodology 

The population sought after for this study includes individuals who travel from Seattle to 
Vashon Island. In order to reach this population, the sampling frame includes all passengers 
who ride the Vashon Water Taxi and walk-on passengers as well as passengers who were on 
buses on the Washington State Ferry (WSF) Vashon-Fauntleroy route. Gilmore Research 
intercept interviewers approached passengers waiting for the Water Taxi, passengers at the 
Vashon ferry terminal in the morning, and at Pier 50 in the afternoon. On the WSF Vashon 
– Fauntleroy ferry interviewers rode the ferry and approached foot passengers as they 
boarded and also approached passengers who were riding the bus. Interviewers had both 
paper questionnaires and post cards with unique pin numbers for an online survey available 
to give to passengers.  Passengers had two options; to complete the survey on paper or to go 
online. 

A total of 639 surveys were completed by riders on the Vashon Water Taxi and the WSF 
Vashon – Fauntleroy ferry. 

•	 466 surveys were completed on the Water Taxi (73%). 

•	 173 surveys were completed on the WSF ferry (27%).  Of these, three opted to 
complete the survey online. 

The intercepts were conducted on February 16th, and 21st through 23rd, however 
questionnaires were completed online through February 27th. 

Metro Marine Division – Vashon Water Taxi 
March 2012 
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Disposition Report for Data Collection 

Completed Questionnaires 

February 14th 
Peak to Seattle 

February 21st 
Peak to Vashon 

6:10am 7:10am 8:15am 4:30pm 5:30pm 6:30pm 
70 136 107 59 47 39 

Total Number of Passengers 77 150 120 128 132 92 
% of All Riders on Sampled 
Trips 91% 91% 89% 46% 36% 42% 

Completed Questionnaires 

February 14th 
Reverse trip to Vashon 

February 21st 
Reverse trip to Seattle 

5:30am 6:38am 7:40am 4:58pm 5:58pm 6:58pm 
1 0 2 3 2 0 

Total Number of Passengers 1 0 3 10 2 0 
% of All Riders on Sampled 
Trips 100% NA 67% 30% 100% NA 

Analyst Notations 

Due to the nature of a self-administered questionnaire, base sizes can vary from question to 
question as respondents choose to or inadvertently skip questions.  The percentages noted in 
this summary report reflect all respondents who answered the question.  Please refer to the 
banner tables for exact base sizes for each question. 

The Washington State Ferry (WSF) references are related only to the Southworth-Vashon-
Fauntleroy route. The Water Taxi is always in reference to the Vashon Water Taxi. 

Due to rounding, the percentages in the graphics do not always add to exactly 100%. 

All noted differences between subgroup populations (gender, age, etc.) are significant at the 
95% confidence level. 

Metro Marine Division – Vashon Water Taxi 
March 2012 
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Summary of Findings 

Pre-Departure Behavior 

Four out of five travelers live and start their commute on Vashon Island (81%).  One out of 
six begin their trip in Southworth (16%), with only a few starting in Fauntleroy (3%) or Pier 
50 in Seattle (1%). 

•	 Those who have used the Water Taxi in the past 30 days are more likely to live on 
Vashon Island (84%) than those who haven’t ridden the Water Taxi in the past 30 
days (66% live on Vashon). 

When riding the ferry, commuters, on average, leave their home 27 minutes before the ferry 
is scheduled to depart.   

•	 Travel time does vary by departure location. Those living on Vashon leave slightly 
earlier (28 minutes prior) than those who leave from Southworth (24 minutes prior) 
or Fauntleroy (25 minutes prior). 

At the end of the day, on average, travelers leave their workplace, school, or other business 
32 minutes before the scheduled departure to leave out of Pier 50 in Seattle and 46 minutes 
before departure when leaving out of Fauntleroy. 

Travelers typically arrive at the terminal around 12 minutes before departure on Vashon 
Island and 17 minutes before departure at Pier 50 in downtown Seattle. 

•	 Students usually give themselves more time at each terminal, with 21 minutes prior to 
departure at the Vashon Island terminal and 22 minutes prior to departure 
Downtown. 

Summary	  Table:
Average Times in Minutes from Vashon Downtown
Departure Terminal Island Seattle Fauntleroy Southworth

(Base) (511) -‐ (17) (101)
Leave home before departure 28.2 -‐ 25.3 24.1

(Base) -‐ (475) (270) -‐
Leave work/school before departure -‐ 32.5 46.3 -‐

(Base) (476) (459) -‐ -‐
Arrive at terminal before departure 11.5 17.3 -‐ -‐

Water Taxi Use 

When asked about purposes for using the Water Taxi, specifically, more than three out of 
four travelers use the Water Taxi for work purposes (78%).  Four out of ten use the Water 

Metro Marine Division – Vashon Water Taxi 
March 2012 
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Taxi to “return home” (40%), 13% use it to travel for recreation, 7% for medical or other 
appointments, 4% for school, and 11% say they do not use the Water Taxi. 

• Males are more likely than females to use the Water Taxi for work (82% vs. 74%). 

Trips on Vashon Island/Seattle Route 

In the last 30 days, the average traveler took 23 trips on the Water Taxi (approximately 11.5 
round trips). At least four out of five respondents reported using the Water Taxi for at least 
30 single trips in the past month (44%). One-third of passengers interviewed take the Water 
Taxi less than 20 times in a month.  Roughly one out of seven respondents have not ridden 
the Water Taxi in the past 30 days. 

Most travelers who start their day at the Vashon (87%) or Southworth (82%) terminals have 
ridden the Water Taxi in the past 30 days, while only 7% of those who start their day at 
Fauntleroy have ridden the Water Taxi in the last month. 

The chart below shows that those riding the Vashon Water Taxi ride on a more regular 
basis, where the WSF Vashon-Fauntleroy route is used less frequently, possibly for those not 
regularly leaving the Island. Two-thirds of this population have not taken the WSF route 
traveling from Southworth to Vashon Island in the past 30 days (66%). 

100%

90%

80%

70%

16%

14%

20%

7%

44%

None	  
60%

8%

52%

15%

4%

21%

1 to 10 trip
50%


11 to 20 trip

40%


21 to 29 trip
30%
30 trips or mor20%

10%

0%

Vashon WSF Vashon-‐ WSF Southworth-‐


Water Taxi Fauntleroy Vashon


66%

18%

5%
10%
1%

Mean: 23 trips Mean: 14 trips Mean: 6 trips

Metro Marine Division – Vashon Water Taxi 
March 2012 



	  

   
 

       
  

   

      
 

      
       

 

       
   

   

 

              
            

            

 

         

        

             

	   	   	   	  
	   	  

	    
	    
	    
	   	   	  	  	  

	   	  
 

Page 5 

Transportation to Water Taxi Terminal 

Travelers use various means to bring them 
to the Water Taxi terminals.  On Vashon 

Vashon
Island

Downtown
Seattle

Island, the primary methods of travel are (Base) (508) (512)
the bus (47%) or driving their own vehicle Bus 47% 30%
and parking at the terminal (46%). On the Private	  vehicle	  parked 46 2
Seattle side, the majority of commuters are On foot 15 84

able to walk to/from their destination from Ferry 12 <1
Bike 10 11the Water Taxi terminal (84%), but the bus 
Private	  vehicle	  drop-‐off 10 -‐is still used by 30% of commuters on the Vanpool 1 2

Seattle side as are bicycles (11%). Don’t take Water Taxi 1 -‐
Respondents were allowed multiple Other 2 3
responses to this question. 

Travelers Information 

The Rider Alert information is used by the largest percentage of commuters, who mainly 
utilize the Rider Alert e-mails (58%). The information used is a combination of being alerted 
(Rider Alerts) and looking into the status on their own (Trip planner, One Bus Away, traffic 
reports). One out of five travelers receive Rider Alert text messages on their phones (20%). 

Source of Informa@on Currently Used To Aid Daily

Rider Alert e-‐mail
Metro trip planner

Rider Alert text
One Bus Away

WSF Vessel Watch
Local news traffic reports
WSF Terminal Cameras
Rider Alert web based

Google Transit
Metro Tracker
Word of Mouth

Other
None	  

Commute	  


59%


25%
20%

18%
17%

13%
10%
10%

7%
4%

2%
5%

Less than 1% of 
respondents also 
mentioned using: 
• WSF App 

• Metro App 

• Posted or printed 
schedules (bus	  or 
ferry) 

15%


0% 20% 40% 60% 80%

Respondents were asked which sources of information (that are not currently available for 
the Water Taxi) would be useful for travelers when preparing to ride the Water Taxi.  One 
out of five respondents would like to access Water Taxi information on the application 
“One Bus Away” (21%) and one out of five would also like to see the Water Taxi on “Vessel 
Watch” (20%). Others mentioned the Metro Trip Planner (15%), Terminal Cameras (12%), 

Metro Marine Division – Vashon Water Taxi 
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Facebook (8%), and Twitter (6%) as helpful information sources for the Water Taxi.  Four 
out of ten did say they do not feel any additional sources of information are necessary (42%). 

Ideally, commuters would like to see the real time of the next departure displayed publicly 
more than any other information (67%). A published vessel schedule (44%), Vessel Watch 
(35%), and One Bus Away (30%) are also requested to be on public display.  A few 
commuters requested having cancellation notices (2%), capacity counts or how close a ferry 
is to being full (2%), delay notices (1%), and weather or wind conditions (1%) posted for 
traveler information. 

Accessing Information Regarding Travel 

When looking up traveler information, respondents are likely to use several electronic 
devices. More than half use their smart phone (55%), half check information before leaving 
their home or office on a desktop computer (50%), and 41% look up information on a 
laptop or mobile computer.  Tablets (11%) and cellular (not smartphones) phones (8%) are 
less common devices to use for travel updates. 

Outside of electronic devices, it would be most helpful for travel information to be posted in 
public at Water Taxi terminals (80% agree). There is also support for information to be 
displayed on other transit vehicles or ferries (45%) or on board Water Taxi ferries (41%). 

Reasons for Not Riding the Water Taxi 

Nearly three out of ten respondents identified themselves as individuals “not riding the 
Vashon Water Taxi on a regular basis” (29%). The two most frequently mentioned reasons 
for not riding the Water Taxi regularly are because the schedule is not convenient for them 
(41%) and because it is easier for the traveler to reach their destination by riding WSF (38%).  
Just over a quarter of those who aren’t regular riders shared a concern that the Water Taxi 
will overload before they are able to board (27%).  The cost (17%), lack of transit 
connection options (16%), and fact that some travelers aren’t regular commuters (10%) are 
also reasons for not being a regular rider on the Water Taxi. 

Additional Comments from Respondents 

Roughly half of all respondents opted to share an additional comment related to the Water 
Taxi (n=323). Almost one-third of those who commented said they love the Water Taxi and 
want it to continue service (31%). A few requested that the capacity on the boats be 
increased (18%), the schedule include weekends (13%), the boats travel more frequently 
(13%), and that the schedule offer later evening runs (11%). 

A handful of travelers made each of the following comments regarding the Water Taxi: 

• Better connections (bus/ferry/taxi) would be nice 

• Want more information on the plans for the new dock 

• Don’t want to be left behind at the dock 

Metro Marine Division – Vashon Water Taxi 
March 2012 
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• Would like a covered shelter to wait for the ferry 

• Free WIFI on Water Taxi 

• Want a direct route from Southworth to Downtown Seattle 

• Expand midday boat schedule 

• Expand morning boat schedule 

• Water Taxi is better than WSF 

• Riders love the ferries 

• Want notification of capacity 

• Send out cancelled run alerts as soon as possible 

• Provide food/drinks 

• Are reliable 

• Lower the cost 

• Add more seating. 

Respondent Demographics 

Just over half of respondents are male Water Taxi Non-‐Water
(58%) and the average age of those Total Riders Taxi Riders
interviewed is 48.6 years old. 

When looking at differences between Water 
Taxi Riders and non-riders, the age of non-
riders is significantly younger than those 
who ride the Water Taxi. When looking at 
the average number of trips taken on the 
water taxi, the under 25 age group averages 
only 9 trips per 30 days, a significantly lower 
number than the average of 22 trips for all 
travelers. 

(Base) (623) (513) (92)
Gender
Male 58% 59% 55%
Female 42 41 45

Age
1 to 34 12% 9% 22%
3 to 44 19 20 12
4 to 54 33 35 21
5 to 64 31 31 31
6 and older 5 4 9

Average 48.6 49.1 46.6

Conclusions 

Individuals who live and work on Vashon Island are pleased with the Water Taxi service and 
more than four out of five travelers interviewed have used the Water Taxi in the past month. 
The Water Taxi is used mostly to travel to or for work, and those traveling for work use the 
Water Taxi more, on average, than those traveling for recreation or other appointments. 

The Water Taxi is used more frequently by travelers than the WSF Vashon-Fauntleroy route, 
indicating that the Water Taxi may be used by daily commuters and WSF could be used for 

Metro Marine Division – Vashon Water Taxi 
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daily (non-routine) trips. Those who do not consider themselves “regular riders” of the 
Vashon Water Taxi shared that the schedule is not always convenient for their travels or 
their destination is easier to access from the WSF terminal. 

Water Taxi and WSF riders typically give themselves more time to get to the ferry on their 
return trips (typically afternoon/evening trips) than in the morning trips. They also arrive at 
the Downtown Seattle terminal with more time before departure than they allow themselves 
before departure at the Vashon Island terminal. 

Transportation to the terminals also varies by location. Those traveling to the Vashon docks 
are likely to travel by bus or personal vehicle, while those leaving from the Downtown 
terminal typically travel to and from the terminal by foot. 

For communication, Rider Alert emails are more popular than any other method.  Most 
travelers access information by smart phone, desktop computer, or laptop, but riders still see 
value in displaying information in Water Taxi terminals. Some Water Taxi commuters would 
like for Water Taxi information to be available on the One Bus Away Application or on 
Vessel Watch. It would also be beneficial for real-time departure data to be publicly 
displayed. 

Metro Marine Division – Vashon Water Taxi 
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APPENDIX 

Copy of Paper Questionnaire is on following two pages. 
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1. 	  Purpose of Document 

1.1. 	  Introduction 

As a subtask under the King County Ferry District Passenger-only Ferry Routes 
(Contract T03079T), KPFF and Parsons Brinckerhoff (PB) are studying 
technology to enhance the Vashon Island Passenger-Only Ferry service with a 
focus on passenger processing systems (operational improvements) and 
enhanced traveler information (passenger amenities). This demonstration 
project definition will provide clarity around the technology demonstration project, 
issues and challenges, timeline, and proposed budget. 

2. 	  Technology Demonstration Project – Boarding Information 
The boarding information project will provide passengers with schedule and boarding 
lane assignment information via on-dock variable message signs (VMSs), updated 
KCMD website, and a Smartphone application. 

2.1. 	  On-Dock 

The on-dock portion of the project will provide passengers with schedule and 
boarding information on the dock at Pier 50 via one variable message sign 
(VMS), located on the secure side of the white ornamental fencing (close to 
where the sidewalk and the dock meet 

VMS mounting site is shown below: 

The VMS will be large enough to display 6 lines of text, where the first line of text 
would provide header information, the next four lines of test would provide 
scheduled sailing information for the ferry runs, and the final line of text could 
provide ad-hoc or customer-focused information.  A sample VMS panel message 
might look as follows: 
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VASHON ISLAND 5:30PM LANE A 

W SEATTLE 5:45PM LANE B 

Or 

DEST LN TIME 

VASHON IS B 5:30PM 

W SEATTLE A 5:45PM 

Additionally, fixed message signs will be installed to clearly identify the boarding 
lane locations. 

2.2. 	  KCMD Website Improvements 

The KCMD website improvement portion of the project will include real-time 
vessel arrival or vessel positioning using output from VesselWatch or 
MarineTraffic.com, terminal site maps, frequently asked questions (FAQs), other 
transportation services.  Optional improvements might include adding Facebook 
notifications (assuming they can be easily added to the email alert stream) and 
passenger count by ferry (delayed at least 30 minutes). 

2.3. 	  Smartphone / Mobile 

The Smartphone portion of the project will include providing information that is 
currently on the website (schedules and general information) and developing a 
real-time vessel arrival information or vessel positioning application using output 
from VesselWatch or MarineTraffic.com and will have a link to a mobile-friendly 
version of the KCMD website. 

3. 	  Issues and Challenges 
While all of the issues and challenges listed below are relevant to this technology 
demonstration project, both procurement process and permitting have the greatest 
potential impact to how and when the project moves forward. 

3.1. 	  Procurement Process/Project Complexity 

This demonstration project integrates common information elements onto a 
number of information dissemination platforms. There will be a procurement 
package for each of the three projects listed above.  

3.2. 	  Permitting 

It is anticipated that the on-dock portion of this project will require KCMD to 
submit plans to the City of Seattle’s Department of Planning and Development 
(DPD) for permit application review. So far, the DPD has recommended a 
shoreline substantial development (“use”) permit, sign, electrical, and building 
(“improvement”) permits, and a SEPA (State Environmental Protection Act) 
checklist.  The City estimated that it will take 4-6 months to obtain a use permit 
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and 1-2 weeks to obtain improvement permits. The project team’s research 
showed 6-8 weeks to obtain improvement permits. Additionally, the project team 
is not convinced that a shoreline substantial development permit will be required 
as the use has already been granted. 

In order to begin the permitting process, regardless of what permits will ultimately 
be required, a Preliminary Application Form (PAF) will need to be completed and 
submitted to the DPD along with a site plan indicating the location of the project. 
Additionally, the DPD suggested that a Statement of Financial 
Responsibility/Agent Authorization and Section B of the Contractor Disclosure 
Form be completed and submitted with the PAF. 

Application forms for all the permits recommended by DPD and the SEPA 
Checklist are included in Appendix 1. 

Within the design team, we are not convinced that a use permit is required or that 
this work constitutes substantial development. Therefore, the project team 
suggests the following actions: 

1.	 Engage in an informal conversation with WSF permitting expert regarding 
permitting of Pier 50 and what experience they have working with the City 
permitting office. 

2.	 Write a letter to the City explaining that KCMD will not be submitting a 
shoreline substantial development permit request, list the reasons why, 
and list the permit applications KCMD will be pursuing.  

3.	 Go forward with the improvement permitting and SEPA activities. 
4.	 Consider requesting temporary permits as this is a demonstration project. 
5.	 Consider a backup plan where Smartphones and the KCMD website are 

the only information delivery methods. The project team recognizes the 
equity issue that may be raised with only a KCMD website and 
Smartphone solution and would only recommend this as a last resort to 
moving forward with a demonstration project. 

3.3. Marine Environment 

The salty and wet marine environment is destructive to equipment and devices 
installed outdoors. The project will need to protect, as much as possible, the 
equipment from the elements by mounting them in NEMA (National Electrical 
Manufacturers Association) rated stainless steel boxes. These boxes and 
equipment increase the overall cost of the construction/implementation. 

3.4. Washington State Ferries (WSF) Review/Coordination 

WSF owns Pier 50 and therefore, any changes KCMD intends to make will need 
to be reviewed and approved by WSF.  There is an intent to work collaboratively 
on this project, and this review and approval process has been included in the 
proposed timeline. 
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3.5. 	  NTCIP Compliance 

There is a national standard for interoperable VMSs represented by the National 
Transportation Communications for ITS (Intelligent Transportation Systems) 
Protocol – NTCIP. In order to ensure that the VMSs can be run via open 
platform software and used by any group within King County, and to be compliant 
with the regional ITS architecture, it is recommended that NTCIP-compliant 
VMSs are used in this demonstration project. 

3.6. 	  Structural Research 

The project team made some preliminary assumptions regarding where and how 
to mount the VMSs. As-built plans obtained from WSF provided information 
needed to design the VMS mounting hardware at the ornamental fencing. 

4. 	  Updated Timeline 
The timeline assumes a 6 week cycle for permitting and concurrent review by WSF and 
the City permit review. The schedule also assumes ordering the signs simultaneously 
with the City permit review. The permit recommendations of the City’s DPD will require 
further discussion amongst the project team regarding the project definition and project 
timeline. 

See Appendix 2 for the updated timeline 

5. 	  Budget 
The budget is based on the assumption that the VMSs can be mounted to existing 
structural elements and will not require a separate support structure. 

See Appendix 3 for the proposed budget. 
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BOARDING	  INFORMATION 

Project Description Cost Estimate 
On-‐Dock Equipment Unit Unit Cost Quantity Cost Notes 

Dockside VMS EA 12,088.00 $
1 

12,088$
2.1" characters, tri-‐color, NEMA	  4X, 6 lines 32 characters, 1 inter-‐
character space 

Ornamental Fencing MountingSupports/Brackets EA 780.00 $
1 

780$ $500 material/ 4 hrs of labor @$70/hr 
1.5" RGS Conduit LF 14.00 $ 300 4,200$ 300-‐foot conduit for power 
1.5" RGS Weatherhead EA 120.00 $ 2 240$
#8 Conductor LF 1.00 $ 1125 1,125$ Power and ground to VMS 
RS422 Cable LF 2.00 $ 50 100$ Comm to VMSs 
RS232 Cable EA 10.00 $ 1 10$ Comm between desktop and converter 
Signal Converter (RS232 to RS422) EA 100.00 $ 1 100$
Desktop computer EA 1,000.00 $ 1 1,000$ Desktop and monitor 
Wireless System EA 500.00 $ 1 500$
Fixed Message Signs (for queues) EA 200.00 $ 3 600$ might be possible to have KC	  sign shop create these signs 
Software Upgrade for NTCIP	  Compliance LS 1,500.00 $ 1 1,500$
Software Implementation LS 20,000.00 $ 1 20,000$
Power and communications LS 500.00 $ 1 500$ power & data cables 
Installation & Testing LS 8,400.00 $ 1 8,400$

Subtotal $ 51,143 
VMS Shipping $ 140

Sales Tax (9.5%) $ 4,872 
Contingency (20%) $ 10,229 

On Dock Equipment Subtotal $ 66,400 

Smartphone Application Unit Unit Cost Quantity Cost Notes 
Smartphone Application EA 7,500.00 $ 1 7,500$

Subtotal $ 7,500 
Contingency (20%) $ 1,500 

Smartphone Application Subtotal $ 9,000 

Social Media Unit Unit Cost Quantity Cost Notes 
KCMD	  Website Update EA 10,000.00 $ 1 10,000$

Subtotal 10,000$
Contingency (20%) 2,000$

Social Medial Subtotal 12,000$

Boarding Information Subtotal 77,155$
Contingency (20%) 13,729$

Boarding Information Grand Total 90,883$

Permits 
Electrical 640$

Sign 1,000$
Shoreline Substantial Development (if needed) 2,500$
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Water Taxi Website Improvement – Rider Survey 

1.	 Do you use the King County Water Taxi website ? (www.kingcounty.gov/WaterTaxi ) 

Yes No (if no skip to question 3) 

2.	 What feature(s) of the website do you use? For example schedules, fares, news and alerts, etc. (If more 
than one, please rank in order of use with one being most frequently used) 

3.	 What feature(s) not currently available would you like to see on the website? (If more than one, please 
rank in order of how frequently you would use it, with one being most frequently used) 

4.	 What features do you think occasional riders or tourists would use? 

5.	 Do you have any other comments or suggestions about the Water Taxi website? 

Need more space? Use the back. 

www.kingcounty.gov/WaterTaxi
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Water Taxi Website User Testing Questions 

Name: Date: 

Please answer the following questions using only information you find on the test website. 

1.	 When is the first sailing from Vashon?  Now from the Vashon time table find the first sailing 
from West Seattle on Friday morning? 

2.	 What is the name of the ferry that operates on the West Seattle route? 

3.	 How much is the fare for a ride on the Vashon Water Taxi? 

4.	 What is the address of the Water Taxi terminal in West Seattle? 

5.	 Does the Vashon Water Taxi operate on the Friday after Thanksgiving? 
Yes No 

6.	 Is there parking at the West Seattle terminal? 
Yes No 

7.	 Can I take my bike on the ferry? 
Yes No 

8.	 What is the date of the most recent newsletter? 

9.	 Can I pay my fare with a check? 
Yes No 

10. What bus can I ride to or from the Vashon terminal? 

11. Can I pay my fare in cash? 
Yes No 

12. Find the name of one of the captains. 

13. Find the average number of riders on the 6:30 pm Friday sailing to Vashon. 



      
   

  
 
 

   
 

   
 
 
 
 

 
 
 

   
 

     
     

     
    

   
 

 
   

 
   

 
 
 
 

  
 
 
 
 

   
 

 
 
 
 
 
 

Water Taxi Website User Test Questions 
Page 2 of 2

14. What if my ORCA PugetPass value is lower than the fare? 

15. Is there a 12:08 p.m. shuttle departure from the West Seattle Terminal to the West Seattle 
Junction?
 

Yes No
 

Please answer the following questions after you have completed the user test. 

1.	 Overall, how easy was it to navigate the website? 

1 2 3 4 5 
Not easy Very easy 

2.	 Do the pictures in the slideshow on the main page change at a comfortable pace? 
Yes No 

If no, would you like them to change…
 
Slower Faster
 

3.	 Do you have suggestions for how the site might be improved? 

4.	 Was there anything you found particularly annoying? 

5.	 Is there information you believe should be on the website that is not available on the test 
website? 



APPENDIX 

I Water Taxi  
Website User  
Testing Observations



      
 

     
 

 
 

   
 

 
 

  
 

 
 

  
 

 
 

 
 

 
 

 
 
 

  
 

   
 

 
  
  
   

 
 

 
 

 
 

  
 

  
 

 
  

Water Taxi Website User Testing Questions 

Name: Eleven users were tested. 	 Date: August 7, 2013 

Please answer the following questions using only information you find on the test website. 

1.	 When is the first sailing from Vashon?  Now from the Vashon time table find the first sailing 
from West Seattle on Friday morning? 

All users found the answer to the Vashon question quickly. 
• Most users chose the Schedule button in the Vashon badge. 

Finding the West Seattle sailing time took some users a little longer. 
•	 Most used the back key(4) or used the left navigation bar(5) to select West Seattle then 

either chose schedule from the badge or used the default drop down on schedule. 
•	 One user use the breadcrumbs bar. 

Comments: 

Hum….leaving versus departure. 

Is this arrive? No it’s the departure. When does the water taxi arrive? 

The back arrow doesn’t always take me back to the home page.
 
Why is some of the schedule in red? 

It would be better if the schedule were laid out like Metro with departure, arrival, departure.
 
What is mid day? 


2.	 What is the name of the ferry that operates on the West Seattle route? 

All users found this answer but a few used several clicks to do it. 
•	 Those who figured out the badge would take them to the route accordion, drop down used 

that feature to select the vessel tab. 
•	 Three users started with the About Us option on the left nav bar 
•	 One user opened the newsletter PDF and scanned through it. 
•	 All users eventually found the vessel tab under the badge 

Comment:
 
There is not an option for additional information on the badge drop downs.
 
The location is not intuitive. It is nested, not located at the top.
 

3.	 How much is the fare for a ride on the Vashon Water Taxi? 
All users answered this question quickly. 

•	 Most used the fare button on the Vashon Badge. 

Comments:
 
Is the U-Pass accepted for payment on the water taxi?- Couldn’t find the answer.
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A picture of the location of the vending machine would be helpful. 

4. What is the address of the Water Taxi terminal in West Seattle? 
All users found this answer 
Most used the West Seattle badge then selected the drop down for Docks
 
A couple used the left nav bar to get to West Seattle.
 

Comments:
 
The address should link to Google maps or something similar
 
Dock and terminal is not obvious. WSF uses terminals.
 
I didn’t realize the badge was a hyperlink to the route tabs.
 

5.	 Does the Vashon Water Taxi operate on the Friday after Thanksgiving? 
Yes No 

All users found this answer relatively easily. 
•	 Most selected the schedule button on the Vashon badge. 
•	 A couple used the left nav button for Vashon which defaults to the schedule tab. 
•	 Two user did not see the text at the bottom of the schedule at first and it took a them a 

while to scroll down. 
•	 There was some confusion about the term holidays as it applies to the Friday after 

Thanksgiving. 

6.	 Is there parking at the West Seattle terminal? 
Yes No 

All but one user were able to answer this question 
•	 Most used the West Seattle badge and selected Docks first time 
•	 A couple of users tried the Map tab first 
•	 The user who could not answer the question tried both the map and searched around 

looking for another option but did not try Docks. 

Comments:
 
I am really drawn to the bricks. 

I didn’t realize the whole brick was clickable.
 
Is Seacrest the same as West Seattle?
 
A link to a map like Google Maps would be helpful.
 

7.	 Can I take my bike on the ferry? 
Yes No 

Only two of the eleven users found the answer directly(without inference). 
•	 Only one found it one their first hunt.(A Marine Division employee) 
•	 One user found his way to the page but there was a glitch and the page did not display. 
•	 Most users searched around a bit trying one of the badges first. 
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•	 Many of the users selected the vessel tab and read through the vessel description more 
than once before noticing the vessel bike capacity and assuming therefore they could take 
their bike aboard. 

•	 At least one user tried the About Us button 

Comments:
 
Oh, wow….not schedule, not fare, not subscribe. Maybe About Us. No. Maybe KC Policy 

Governance. Customer Service, that would be silly.
 
I don’t know. 


8.	 What is the date of the most recent newsletter? 
All users were able to answer this question. 

•	 Most users took some time before they thought to look to the right. 
•	 Two users tried the subscribe button first 

Comments
 
The display on the right doesn’t grab my attention. The colors are faint.
 

9.	 Can I pay my fare with a check? 
Yes No 

All users were able to answer this question correctly. 
•	 They were familiar with the fare button on the badge and used one of these to get to fares, 

then read “Forms of Payment”. 

Comments:
 
What about credit cards? (Dod not find the information about TVM accepting debit and credit 

cards)
 
There is a decision point for a question like this. Which Route?
 

10. What bus can I ride to or from the Vashon terminal? 
All users were able to correctly answer this question quickly. 
Most clicked on the Vashon badge then selected “Buses” 

11. Can I pay my fare in cash? 
Yes No 

All users were able to correctly answer this question quickly.
 
Most users selected the Vashon badge to select” Fares” and then “Forms of Payment.”
 

Comments:
 
Where did I see that? I saw it somewhere before.
 

12. Find the name of one of the captains. 
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Only one user did not find the answer to this question. 
•	 The user who didn’t find the information was looking for “About Us” but never looked to the 

left nav bar. 
•	 A couple of users tried the newsletter thinking there might be a feature article there. 
•	 Three users tried one of the badges looking at the tabs there. Two tried the vessel tab. 

A couple of users 

Comments:
 
I expect crew information on the route display.
 
I would want the crew information on the route button. 

Good question.
 
Where did I see that?
 

13. Find the average number of riders on the 6:30 pm Friday sailing to Vashon. 
All but two users eventually found the correct answer. 

•	 Two users opened the newsletter but found only total riders. 
•	 Five users first selected the Vashon badge and looked through the tabs there for ridership 

information. 

Comments:
 
This information would be helpful to gauge overloads
 
That’s cool having the overload information right there (Regular rider)
 
The term ridership doesn’t mean anything to me.
 
Three users also tried the Customer Service button.
 

14. What if my ORCA PugetPass value is lower than the fare? 
All users were able to correctly answer this question. 

•	 Nine users selected fares for one of the routes read through the forms of payment section 
then clicked on the link to Customer Service to find the Paying Your Fare section and then 
read the ORCA to find the answer. 

•	 Two went straight to customer service then selected Forms of Payment. 

15. Is there a 12:08 p.m. shuttle departure from the West Seattle Terminal to the West Seattle 
Junction?
 

Yes No
 
All users found the answer to this question relatively quickly. 

•	 Most users selected the West Seattle badge and then clicked on the Buses tab. 
•	 One user first clicked on schedules and then selected Buses. 

Comments:
 
Hum….must be the 773
 
There was some confusion about reading the schedule.
 
Seacrest should say West Seattle also on the bus schedule.
 
How do the shuttles connect with ferry arrivals and departures?
 
It would be nice to see both the ferry schedule and the shuttle schedule in one table. 
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Please answer the following questions after you have completed the user test. 

1.	 Overall, how easy was it to navigate the website? 

1 2 3 4 5
 
Not easy Very easy
 

Total points was 45. The average score was 4.1. 

2. Do the pictures in the slideshow on the main page change at a comfortable pace? 
Yes No 
Six Three Two didn’t notice. 

If no, would you like them to change…
 
Slower Faster
 

3.	 Do you have suggestions for how the site might be improved? 

1.	 Add a hot link to Metro trip planner . 
2.	 The left nav is less useful than the badges –there should be links from the badges to other info 

now in left nav. 
3.	 Often found myself going places I had seen in other searches and would not have thought to 

go there otherwise. (About us, Customer Service) 
4.	 The service advisory section gets lost on the right side. It should pop more. 
5.	 It should be clear that the badges are links. 
6.	 Works well when you know which route.  Not so good for non-route specific information. 
7.	 There are more cross linking opportunities where the logic is not strong. 
8.	 The shuttle schedule could be linked with the ferry schedule. 
9.	 Add arrival times to the ferry schedule. 
10. The “rules” should be obvious on the home page. 
11. Accompanying as a personal care attendent should be covered in the fare section. 
12. I expect to see arrival times on the schedule not just the next departure. 
13. The badges are good but it is can be confusing getting to the general information pages. 
14. I completely ignored the headings on the right side. 	Too much text and not enough eye 

catching graphics. 
15. The right hand side information is “too far away” and not distinctive. 
16. The information on the right didn’t grab my attention ad was “faint” 
17. The border between the center and the right sections prevents me from moving my eyes right. 
18. Not clear what the subscribe button is. 
19. A map tab should be added for Vashon. 
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4.	 Was there anything you found particularly annoying? 

1.	 The customer service information was hard to find.  It’s not easy to get back to it. 
2.	 Finding the information about parking should have been easier. 
3.	 The service advisory information fades into the back ground. 
4.	 Having the other department stuff in the left nav bar. 
5.	 The left nav bar looks like a lot of other departments. 
6.	 Seemed like there were a couple of extra clicks. 
7.	 Is access to the ridership information user friendly enough? 
8.	 Where do I stow my bike. 
9.	 The font was too small, 
10. The back button took me to transit a few times. 

5.	 Is there information you believe should be on the website that is not available on the test 
website? 

1.	 Content about right. 
2.	 I really like the tabs for each route. 
3.	 Where do I get a ticket. 
4.	 You get pigeon holed with information on the badges.  Other information should be easy to 

find. 
5.	 The tabs on the badges are nice. 
6.	 Amenities information like nearby food, restrooms and what’s available on board. 
7.	 Information about pets on board. 
8.	 I like that the info is concise and tailored. I was not overwhelmed. Also like that it is grouped 

by route. 
9.	 Maybe include growl alerts. 
10. Amenitiy information like Can I eat there? Are there bathrooms? Should be included. 
11. Local attraction information for tourist should be included. 
12. Are the service alerts not important any more? 
13. Need a link to trip planner which should include the Water Taxi routes. 
14. Vessel location/watch available through a smartphone would be useful- especially when it’s 

foggy. 
15. You have got it covered. 
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      King County Water Taxi Website Survey 

Recently the King County Water Taxi launched a new website designed to make water taxi information, such as 
schedules, fares, ridership history, and terminal amenities, more easily accessible.  Please help us evaluate the new 
website by answering the questions below. 

1.	 Have you used the Water Taxi website since September 15? (check one) 

☐	 Yes ☐ No
 

If yes, about how many times? _________________times
 

2.	 How easy is it to find what you want on the new website? (circle your choice) 

5 4 3 2 1
 
Very easy Moderately Very Hard
 

3.	 Overall, how much of the information you need is provided on the new website? (circle your choice) 

5 4 3 2 1 
Everything Much is there Most is missing
 

Is there other information you would like to see on the website?
 

4.	 Rate the appearance and layout of the website (circle one) 

5 4 3 2 1 
Excellent Average Poor 

5.	 Not counting time to familiarize yourself with the new website, do you think you spent more or less time than in the 
past finding the information you wanted? (circle your choice) 

5 4 3 2 1
 
A Lot Less About the same A Lot More
 

6.	 Do you have any suggestions for improvements to the website. 

The following questions are optional but will help us understand a little more about our riders. 

7.	 Are you? ☐ Male ☐ Female 

8. How old are you?	 __________________________ 

9.	 On average, how many times a week do you ride the Water Taxi? 

(Count a round trip as two times) ______________________ times 

10. Which route do you usually ride? ☐ West Seattle ☐ Vashon 

Thank You 
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1. Purpose of  Document 

 
The purpose of this document is to set forth the evaluation protocol for the Vashon Island 
Passenger-Only Ferry (POF) Technology Insertion Demonstration project.  An evaluation 
protocol – simply put – lays out the key objectives for the Technology Insertion 
demonstration project, and a systematic approach to measuring the degree to which these 
objectives are realized. Because the demonstration project takes place in an uncontrolled 
environment, the evaluation needs to - at best - control for external or exogenous factors 
and - at least - be cognizant of such external influences before conclusions as to cause-
effect can be reasonably reached. The intent is to use the evaluation protocol as a guide 
or framework for the evaluation, recognizing however that the evaluation needs to be 
flexible to adapt to unforeseen circumstances affecting project implementation, data 
availability and collection, and available resources.  

 
 

2. Evaluation Frame of Reference 
 

Although the evaluation will be focused on the impacts associated with the technology 
that is implemented under the demonstration project, it is important that information be 
collected and summarized describing the context within which the demonstration is 
implemented.  This includes: 

• History and chronology of project 
• Multi-modal transportation network and the role and function of water taxi 

services within the Puget Sound region 
• Vashon Island ferry service characteristics (e.g., schedules of departures at each 

terminus, type of vessel, and days of operation). 
• Demographics of passengers1  
• Profile of average vessel passenger load (averaged over season) by departure run 

by day of week by season  
 
External or exogenous factors can confound any determination of cause-effect. 
Accordingly, it is important throughout the demonstration phase to monitor the 
following: 

• Any change in route configuration, service frequency or span of service affecting 
Metro feeder buses 118 and 119 serving Vashon Island terminus; and Metro  
feeder buses 16, 66 and 99 serving Pier 50 in Seattle2. 

• Operational or emergency alerts that disrupt the normal schedule of operations for 
Vashon Island 

• Out-of-service events for the technology system 

                                                           
1 Both gender and age are available from the Water Taxi Survey initiated in April, 2012. Additional user surveys may be necessary to develop a 
full demographic profile. 
2 Seattle feeder buses will be more challenging to track due to a high density of lines proximate to the terminus. Also, loss of ride free zone in 
September 2012 may have an impact. 
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• Any other external event likely to have an impact on the travel patterns of 
passengers using the Vashon Island POF, particularly including weather and 
seasonal effects, and other travel mode events.  

 
 

3. Technology Demonstration Project Description 
 

A full history and chronology of the Vashon Island Passenger-Only Ferry (POF) Service 
project and its evolution over time is not presented here but should be a part of the 
Evaluation Report.  In September 2011, consensus was reached among King County 
Marine Division (Grantee), the Federal Transit Administration (FTA- Grantor), and US 
DOT/Volpe Center (Technical support to FTA) to use the remaining grant funds to 
develop and implement a demonstration project focused on technology insertion to 
“enhance traveler information and passenger processing system”. The technology 
insertion demonstration project – as defined by the Consultant team to King County 
Marine Division – is articulated as follows3.  It is the net result/ decision of a technology 
scan that generated a set of multiple possibilities, each of which was evaluated by the 
Consultant team, King County Marine Division staff and the US DOT/Volpe Center 
using a consensus-based set of criteria4. 
 
Technology Demonstration Project – Boarding Information 
 

The boarding information project will provide passengers with next sailing departure and 
boarding lane assignment information via an on-dock variable message sign (VMS), 
updated KCMD website, and a Smartphone application. 

On-Dock 

The on-dock portion of the project will provide passengers with schedule and 
boarding information on the dock at Pier 50 via one VMS.  Figure 1 illustrates a 
site plan for Pier 50, including the location of all structures5.  

 

 

 

 

 

 

                                                           
3 See KPFF and Parsons Brinckerhoff, Demonstration Project Definition, 30 April 2012. 
4 The set of criteria included: cost to develop and implement; time to develop and implement; interdependency with other system; 
interdependency with other agencies; complex or difficult to implement; rider demand for alternative (option/feature); likely to increase ridership; 
likely to improve current riders’ travel experience; and likely to improve operations. 
5 Note: Items D and H will likely be removed once KCMD establishes its maintenance facility at pier 48. 
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Figure 1. Pier 50 Site Plan 

 
   Source: King County Marine Division staff 

 

The VMS will be installed on the secure side of the white ornamental archway 
(close to where the sidewalk and the dock meet).  

The VMS mounting site and a view of Pier 50 as seen by a passenger approaching 
from the dock to street- side are shown below: 
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  Source: King County Marine Division staff 

 

The VMS will be large enough to display at least 4 (and maybe 6) lines of text 
with 24 (and maybe 32) characters per line, where the first four lines of text 
would provide scheduled sailing information for the Vashon Island, West Seattle, 
Kitsap and possibly Kingston ferry runs.  The additional lines of text could be 
used for other types of messages.  A sample VMS panel might look as follows: 

VASHON ISLAND 5:30PM LANE A 

W SEATTLE 5:45PM LANE B 

Or 

DEST            LN TIME 

VASHON IS   B 5:30PM 

W SEATTLE A 5:45PM 

KINGSTON C 5:30 PM 

KITSAP RP1 D 6:43 PM 

(Scrolling message sign showing alerts and/or upcoming events) 

Additionally, fixed message signs will be installed to clearly identify the boarding 
lane locations. 
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KCMD Website Improvements 

The KCMD website improvement portion of the project will include adding a 
Twitter feed for the GovDelivery alert program.  The KCMD website will not 
show the on-dock information listed above (queue lane assignment and next 
departure sailing), but will display the posted schedule and real-time vessel 
arrival or vessel positioning using output from VesselWatch or 
MarineTraffic.com, and may include adding Facebook notifications (assuming 
they can be easily added to the email alert stream). 

Smartphone 

The Smartphone portion of the project will include providing information that is 
currently on the website (schedules and general information) and developing a 
real-time vessel arrival information or vessel positioning using output from 
VesselWatch or MarineTraffic.com. 

 
 

4. Demonstration Objectives 
 

According to the Operational Concepts paper6, the main goal is to get passengers the 
right information, at the right time, and using the right media.  It is expected that this will 
improve the passenger experience, through offering operational improvements, and 
ultimately increasing ridership. Accordingly, technology insertion for real-time boarding 
information systems is intended to serve these objectives: 

• Reduce schedule uncertainty and queuing confusion, and improve convenience of 
the service for passengers 

• Provide information presently given by the Information Agents (Info Agents), 
freeing them for additional customer service opportunities and better passenger 
experience 

• Increase operational efficiency of ferry service by reducing total boarding time7 
• Increase ferry ridership through highlighting next departure time and capturing 

casual riders and tourists 
• Achieve a better balance of vessel loads across peak-period ferry runs by inducing 

a fraction of passengers to shift their preferred departure time, thereby reducing 
overflow counts of passengers unable to load a given peak-period ferry run 
(running at full capacity)8 

 
 
 

                                                           
6 See KPFF and Parsons Brinckerhoff, Operational Concepts, 20 March 2012. 
7 Note that measuring total boarding time for the first Vashon peak PM run could be compounded by the presence of additional scheduled 
boarding time because it is the first PM ferry run. 
8 This currently is being done to some extent on the King County Marine Division (KCMD) web site; average ridership counts for peak commuter 
runs are displayed.   
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5. Insights on Impacts of Real-time Transit Traveler Information (TTI): Synthesis of 
Research 

 
A substantial body of research has accumulated over the last twenty years on the impacts 
and value of real-time traffic and transit information systems.  This evidence has been 
based on field operational tests, system evaluations of behavioral adaptations indicative 
of revealed preferences, simulations, and user surveys (indicative of perceptual, 
attitudinal and stated preferences). The focus here is on real-time transit information 
systems as being most relevant to the Vashon Island Technology Demonstration project.  
Only one source has been found that examines a ferry operations real-time information 
system – the Edmonds Ferry Terminal Traveler Information System9.  This will be 
discussed further under Section 6 – Measures of Effectiveness (MOEs), Hypotheses, and 
Analysis Methodology. 
 
Studies have demonstrated that both mobile applications and fixed real-time arrival 
signage induces reductions in both actual and perceived wait times at stops10.  Many 
systems claim an increase in ridership or frequency in the number of weekly trips taken 
after the provision of real-time information, but there is also some quantitative evidence 
to this effect. OneBusAway indicated ~ 30 percent of users reported an increase of 1+ 
trips a week for non-commute purpose, with 15 percent reporting an increase of 1+ trips 
per week for commuting to work11.  Surveys of users of Southampton’s Stopwatch 
project (which provides bus arrival time information via variable message signs at bus 
stops) indicate that ~ 3% of riders state an intention of using the bus system more often12. 
London’s Countdown system has been found to generate a minimum of 1.5% new 
revenue13.  With the introduction of the Phoebus system in Brussels and Angouleme, 
increased ridership ~5.8% was observed on bus lines equipped with real-time information 
about waiting times. This is consistent with other trials in Liverpool and Turin, with 
increases between 5% and 6% and 3% respectively for each set of trials at each site on 
lines equipped with at-stop displays14.   
 
Even when there are no observed behavioral adaptations on the part of travelers (e.g., 
change in route, mode or time of departure), multiple studies indicate that users still 
derive value and utility from the provision of real-time information measured by an 
increase in satisfaction with and convenience of transit, a reduction in uncertainty, 
anxiety and frustration, and increases in perceived safety at stops15.  The evidence is 
based not only on the consistency of responses across multiple user surveys at multiple 

                                                           
9 See J. Kopf, J. Nee, J. Ishimaru, and M. Hallenbeck, ATIS Evaluation Framework, Washington State Transportation Center, May 2005. 
10 See B. Ferris, K. Watkins, and A. Borning, “OneBusAway: Results from Providing Real-Time Arrival Information for Public Transit,” paper 
presented at CHI 2010, April 10-15, 2010; and K. Dziekan and K. Kottenhoff, “Dynamic at-stop real-time information displays for public 
transport: effects on customers,” Transportation Research Part A, 41(6): 489-501, 2007. 
11 J. Kopf et. al., ibid. 
12 See Strategies for Improved Traveler Information, TCRP Report 92, 2003. 
13 R. Smith, S. Atkins, and R. Sheldon, “London Transport Buses: ATT in Action and the London Countdown Route 18 Project,” Proceedings of 
the First World Congress on Applications of Transport Telematics and Intelligent Vehicle-Highway Systems, Paris, November 30-December 3, 
1994, pp. 3048-3055. 
14 See R. Libbrecht, ed., Overview of Programme-Level Achievements in the Area of Public Transport, European Road Transport Telematics 
Implementation Coordination Organization, 1995. 
15 See C. Schweiger, Real-Time Bus Arrival Information Systems: A Synthesis of Transit Practice, TCRP Synthesis 48, 2003; and Strategies 
for Improved Traveler Information, TCRP Report 92, 2003. Also, see Charles River associates, User acceptance of ATIS Products and 
Services: A Report of Qualitative Research, prepared for US DOT/ITS Joint Program Office, January 1997. 
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sites, but also in the growth in usage after initial system implementation measured by 
medium interface counters.  For example, during the month of August 2009, 
OneBusAway answered some 37,291 phone calls from 2,313 unique callers, responded to 
10,567 SMS queries from 1,771 unique users, and handled 89,154 webpage visits from 
15, 971 unique visitors16. 
 
Real-time transit arrival information also has a distinct advantage and benefit to 
operators.  The location subsystem which provides the input data stream to the 
arrival/departure prediction algorithms also provide tracking and vehicle asset visibility 
to the transit dispatch center – allowing better operational control of the route and 
network.  Archived data permit better planning and scheduling of transit services, 
including achieving a better balance between demand and supply of transit services.  
 
A number of studies have attempted to estimate the willingness-to-pay for information by 
travelers.  Willingness –to-pay is a useful construct since it is a measure at both the 
individual traveler level and at a system-level of at least a lower bound on the value of 
such information systems. In a stated choice experiment conducted to examine both the 
relative importance travelers place on specific public transport information content, and 
the willingness-to-pay for it, results indicated that customers were willing to pay 25.5 
cents per minute for real-time information accessed via the web17.  As part of the 
TravInfo field operational test, a stated preference survey was conducted of 1000 Bay 
Area residents. Sixty –six percent of the respondents sought travel information, and, of 
these information seekers, 71 percent were willing to pay for an ATIS (average $3.84 per 
month, or $0.74 per call)18.  In a field experiment conducted in the Twin Cities 
metropolitan area, 100 drivers, given pre-trip real-time travel time information with 
varying degrees of accuracy, drove four of five alternative routes between a pre-selected 
origin-destination (OD) pair. Other factors affecting route choice – such as trip purpose, 
travel time, distance, number of stops, delay aesthetics, level of commercial development 
and individual traveler characteristics – were controlled.  The results of the field 
experiment showed that travelers were willing to pay up to $1 per trip for pre-trip 
information that was accurate and reduced the sense of uncertainty for the traveler19. 

 
 

6. Measures of Effectiveness (MOEs), Hypotheses, and Analysis Methodology 
 

In general, a single set of measurements (for example, taken while the demonstration is in 
operation) will be insufficient for assessing the impact of the demonstration, since it will 
not provide any yardstick with which to interpret the measurements. Ideally, the 
evaluation should follow a “before-after with Control Group” design. The uniqueness of 
this demonstration, however, precludes a matched ‘Control’ – a ferry system with similar 
physical (e.g., terminal configuration), operational and passenger usage characteristics, 

                                                           
16 J. Kopf  et. al., op. cit. 
17 See E. Molin and H. Timmermans, “Traveler expectations and willingness-to-pay for Web-enabled public transport information services, “ 
Transportation Research Part C 14 (2006), pp. 57-67. 
18 See L Wolinetz, A. Khattak, and Y. Yim, “Why will some individuals pay for travel information when it can be free?: Analysis of a Bay Area 
Traveler Survey,” Transportation Research Record 1759, pp. 9-18. 
19 See L. Zhang and D. Levinson, “Determinants of Route Choice and the Value of Traveler Information: A Field Experiment,” presented at the 
85th Annual Meeting of the Transportation Research Board, January 22-26, 2006.  
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but without the boarding information system. Accordingly, a ‘before-after’ design is 
necessary to establish an appropriate baseline for comparison. Therefore, the 
demonstration project needs to allow for a certain number of months to collect certain 
baseline measurements prior to officially starting the demonstration and ‘turning-on’ the 
real-time boarding information system via its multiple media dissemination outlets.  
 
Baseline measurements need to be collected for the following (based on the proposed 
metrics evaluation articulated below): 
 

• Historical ridership (and derived year-to-year changes) by vessel departure time 
• Total boarding time for the Vashon Island service (sample of full capacity ferry 

runs only) 
 
The evaluation has three main components: (a) Passenger and Operator impacts; (b) 
impacts with respect to reliability, availability, maintainability metrics (RAM) for the 
real-time boarding information system; (c) ‘lessons learned’ with respect to 
implementation process (e.g., permitting and procurement), and policy and institutional 
arrangements. A fourth component is also suggested because of the simplicity and 
elegance of the approach, and the paucity of data needed to implement the approach. We 
must reiterate, however, that the value of information must be balanced by the cost of 
acquiring it as part of the evaluation. Accordingly, as the demonstration planning 
evolves – and in light of unexpected circumstances – some of the metrics proposed may 
not be implemented during the course of the evaluation.  
 
Passenger and Operator Metrics 

 
• Real-time boarding information (including departure times) will induce an increase in 

ridership (and revenue) 
 
Hypothesis: Null: There is no detectable difference in ridership.  
 
Alternative hypothesis: There is a detectable and significant (in a statistical sense) 
positive difference in ridership. 
 
Data collection: Data will be collected on historical year-to-year difference (∆) in 
ridership, and on the year-to-year difference in ridership post demonstration intervention 
(if positive).  Additionally, live counts for a sample of days will be made 
 
Analysis: The historical differences in ridership will be plotted against time, and a best fit 
time trend regression fitted to the data. Confidence bounds (at 95% level) will then be 
constructed for the fitted time trend line. A statistical test will then determine whether the 
demonstration difference in ridership falls within or outside the confidence bounds20.   
 
Live counts for a sample of days during the demonstration period will be compared to 
historical ridership counts for the same sample set of days pre-demonstration period.  

                                                           
20 Note: It is important to factor vessel capacity constraints into the analysis. 
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• Message content will indicate location of boarding queue for each ferry operation (4) 

served by Pier 50. This should provide better coherence for the boarding queue, and 
more efficient use of the limited pier space, reducing interference between queues 
serving distinct ferry services.  In effect, the scheduled departure time information 
giving boarding queue location is intended to allow passengers to self-organize and 
implement on-the-ground non-interfering queue formations that mimic the intended 
plan (see Figure 2). 

 
Figure 2. Pier 50 Queue Allocation for Multiple Ferry Services 
 

 
    Source: King County Marine Division staff 
 
Hypothesis: Null: There is no measurable difference in the total boarding time for ferry 
runs at full capacity  
 
Alternative hypothesis: The better coherence in the queue, by providing guidance to 
passengers, results in a reduction in total boarding time for ferry runs at full capacity. 
 
Data collection: Because total boarding time is dependent on the number of passengers 
who board, only near full capacity runs will be sampled.  Baseline data will be collected 
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to measure the start and end times21 – thus calculate the total boarding time – for a 
sample of ferry runs at near full capacity.  Similar data will be collected during the 
demonstration. To the extent possible, weather and season will be used as ‘control’ 
factors to stratify the data and control for weather effects and seasonal effects as they 
relate to the number of tourists within the boarding queue who are likely to slow the 
boarding process due to unfamiliarity. Similarly, vessel runs with extraordinary fare 
processing delays due to lack of use of the OCRA card need to be identified and 
controlled, so that the effect on total boarding time due solely to better queue discipline 
induced by the boarding information system (i.e., the VMS) is isolated.   Therefore, great 
care must be taken in censoring the samples (pre-demonstration and demonstration) to 
account for these factors (weather, season, fare processing delays). The total boarding 
time to load the first 100 passengers may be a better MOE because few runs are at the 
capacity level (150 passengers), and the first peak period PM run has more time to board 
to begin with.  It may also be that data should be collected for the West Seattle Route 
which is less dominated by the high share of commuter passengers associated with the 
Vashon Island service, and therefore may be a better measure of the effect that 
enhancement to queue discipline induced by the VMS has on total boarding time.  
 
Analysis: Mean total boarding time and the variance of total boarding time will be 
calculated for each select stratified sample (full ferry runs only).  A difference of mean 
and a difference of variance test (assuming a Gaussian or normal distribution for the total 
boarding time for full capacity ferry runs) will be made to detect whether the null 
hypothesis is accepted or rejected. Alternatively, a distribution-free method using the 
Sign Test22 can be used to compare the individual total boarding time values in each 
sample to determine whether or not the null hypothesis is accepted or rejected. 
 
• Usage statistics are a good measure of utility and access to information.  For each 

medium the demonstration should embed usage counters in the applications, 
particularly for the web medium and for the mobile application.  Any initiation of a 
WAP (wireless application protocol) request for real-time departure information for 
Vashon Island ferry runs should be automatically captured by the application (and 
transmitted to a central server for aggregation) in a usage log.  For the VMS signage, 
a survey instrument will be used to capture the relative frequency that patrons scan 
the sign prior to each departure (e.g., never, rarely, often, every time). 

 
• Operational alerts that result in a delay of departure could induce a shift by 

passengers to an earlier or later departure run, resulting in a higher than typical’ 
vessel load for that ferry run.  

 

Hypothesis: There is no change in behavior resulting in a diversion to an earlier or later 
ferry run on the part of passengers in reacting to real-time messages indicating a delayed 
departure.  
 

                                                           
21 Measurement can be made by the boarding agent using a simple stopwatch. 
22 See Bernard Ostle, Statistics in Research, 2nd Edition, 1963, p. 466. 
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Alternative hypothesis: Some portion of passengers reacts to the operational alert 
indicating a delayed departure for a specific ferry run by diverting to the run prior to or 
after the impacted ferry run. 
 

Data collection: Logs will be kept of all operational alerts indicating a delayed 
departure23, with an indication of the departure time for the ferry run impacted. Historical 
data on vessel loads for the ferry runs prior to and after each impacted run will be 
collected24.  
 
Analysis: Three types of analyses25 will be conducted, provided there are sufficient 
evaluation resources to do so. A subset of the analyses articulated below may be 
necessary. 
 
(1) User survey – questions will be asked to ascertain whether passengers modify their 

behavior to divert to an earlier or later ferry run relative to their preferred departure 
time in the presence of operational alerts indicating a delay for their preferred 
departure run.  The fraction of passengers who exhibit this behavior will be 
determined as well.  

(2)  Box Plots illustrating mean and 25% and 75% quartile limits will be developed for 
the historical vessel load data for ferry runs before and after ferry runs impacted by 
the sample of operational alerts indicating delayed departure.  The data points for the 
sample of operational alerts for the vessel load for the prior and after ferry runs will 
be plotted on the same Box Plot, and conclusions will be drawn as to the overall 
systemic pattern (e.g., all of the vessel loads when an operational alert is issued 
indicate a vessel load on the prior run that exceeds the mean historical value, 
suggesting some degree of diversion to that run). 

(3) Dixon’s Test26 – a statistical test to determine outliers in a small data set – will be 
constructed to test whether the vessel load in the prior or after ferry run– relative to 
the ferry run subject to a real-time operational alert indicating a delayed departure - 
constitutes a statistical outlier.  If the test indicates that the data point is a statistical 
outlier, then the null hypothesis is rejected (i.e., no adaptive, diversionary change in 
passenger behavior) in favor of the alternative hypothesis (i.e., a fraction of 
passengers divert to the other ferry run (prior or after) sufficient to raise the average 
vessel load beyond the normal variation in vessel load for that departure time.).   The 
Dixon test will be applied to all vessel load data points in the sample representing the 
set of ferry runs for which a real-time operational alert indicating a delayed departure 
time was issued.   

 
                                                           
23 Only operational alerts tied to a delayed departure run will be included in the data sample. Cancelled departure runs will be excluded from the 
analysis. 
24 Note: Reliability and on-time performance of the Vashon Island ferry service is already high (> 90%) so the ability to collect data on ferry runs 
subject to an alert indicating substantial delay may be limited. Accordingly, it may not be possible to quantify the impact of passenger diversion 
to prior or later ferry runs based on the receipt of informational alerts. 
25 Vessel capacity restraints are the current driver (and a fairly effective one) in distributing riders between sailings. The evaluation will have to 
carefully conduct the analyses and draw conclusions that tease out the differential effect that the information provided to riders has relative to 
existing vessel capacity limits in inducing any shift to ferry runs prior to or after the riders’ preferred ferry run.   
26 See Environmental Protection Agency, Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities: Unified Guidance, 
March 2009, EPA 530/R-09-007, pp. 12-8 to 12-10, available at 
http://www.epa.gov/osw/hazard/correctiveaction/resources/guidance/sitechar/gwstats/unified-guid.pdf  

http://www.epa.gov/osw/hazard/correctiveaction/resources/guidance/sitechar/gwstats/unified-guid.pdf
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System Reliability, Availability, Maintainability Metrics27  
 
A critical part of the evaluation is to assess the operational performance of the technology 
as a system.  Standard reliability, availability and maintainability metrics (RAM) should 
be developed based on data characterizing the operational performance of the hardware, 
software, and integrated real-time boarding information system. It should be noted, 
however, that the relatively short duration of the demonstration, and the limited number 
of equipment (e.g., a single VMS) deployed may limit the utility of the data collected.  
 
Reliability – Mean Time between Failure (MTBF) should be calculated28. This is a 
fundamental measure of reliability of repairable systems.  It represents the average time 
during which all subsystems perform within their specified limits, during a particular 
measurement period under stated conditions. 
 
Maintainability – Mean Downtime (MDT) should be calculated. This measures the mean 
or average time that a system is not operational due to repair or preventive maintenance. 
 
Availability – Ratio of ‘uptime’ to ‘total time’ (A = uptime/total time). Uptime is the 
duration during which the system is fully functional. Total time is the total measurement 
period. 
 
‘Lesson Learned’ and Implementation Process 
 
The third component of the evaluation is to fully document the implementation of the 
system– including organizations involved and respective roles and responsibilities - for 
the purpose of deriving ‘lessons learned’ that can improve the process (e.g., eliminate 
bottlenecks) for future implementations.  Issues raised by the demonstration, and 
assessment of the transferability of the evaluation impacts and results to other sites and 
ferry operations should be made. A full lifecycle cost accounting should be made 
articulating both capital costs, and operational and maintenance costs (especially, 
communication costs). Based on both the evaluation of impacts, and user feedback, 
suggestions should be made for improvements to the real-time information boarding 
system for a ‘second-generation’ system. An example of a survey instrument used to 
capture this type of assessment data for five advanced transportation information systems 
(ATIS) implemented in Washington State is given in Appendix 129. 
 
Edmonds Ferry Terminal ATIS Evaluation Approach (the fourth component) 
 
The Edmonds Ferry Terminal ATIS was one of five federally funded intelligent 
transportation systems (ITS) deployments in Washington State in 1999 that were 
evaluated by the Washington State Transportation Center30.  As part of that effort, the 

                                                           
27 See DOD Guide for Achieving Reliability, Availability, and Maintainability, March 2005; and “Reliability Basics: Availability and the 
Different Ways to Calculate it,” at http://www.weibull.com/hotwire/issue79/relbasics79.htm . 
28 It is quite possible, given only one VMS and the duration of the demonstration, that MTBF is incalculable. There may not be any failure.   
29 See J. Kopf, J. Nee, J. Ishimaru and M. Hallenbeck, ATIS Evaluation Framework, Washington State Transportation Center (TRAC), May 
2005. 
30 Ibid. 
 

http://www.weibull.com/hotwire/issue79/relbasics79.htm
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research team reviewed quantitative methods for establishing the benefits (e.g., safety and 
mobility) which could serve as a basis for investment and prioritization of project 
programming.  One of the key conclusions of that review was that quantitative analysis 
based on traveler behavioral adaptation required multiple assumptions and estimates 
about traveler behavior that typically vary with the traveler, trip purpose, location, device, 
and particular situation. Both large samples, and an expansive data collection effort 
would be needed. 
 
An alternative evaluation framework – simple and elegant - was therefore proposed and 
implemented.  The alternative framework does not require assumptions regarding traveler 
behavior in response to information (i.e., change in mode, route, departure time, trip 
frequency, destination, or whether the trip is made at all).  The methodology assumes that 
additional knowledge about a trip has inherent value, regardless of whether or how the 
traveler responds. The minimum value of the ATIS deployment can be considered the 
value of the information provided by the system. The value of traveler information results 
from a reduction in uncertainty, which leads to improved decisions and more effective 
actions.  
 
The steps in the approach are: 
• Determination of the initial costs and annual operation and maintenance costs of the 

ATIS 
• Estimation of the number of people who access the information 
• Use of a range of values based on the literature for a willingness-to-pay per 

information message for information that reduces uncertainty (See Table 1 for a 
representative set of studies) 

• Benefit calculation to yield the graph below showing the years- to- breakeven, given 
the benefit calculation (# of users X value per user) and the cost of the ATIS 

 
Figure 3.  VMS benefit forecast: years until project benefits equal project costs 
 Source: J. Kopf, J. Nee, J. Ishimaru and M. Hallenbeck, ATIS Evaluation Framework, Washington 

State Transportation Center (TRAC), May 2005, Appendix B, p. B-14.; Note: AADT = average annual daily traffic. 
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Table 1. Willingness-to-Pay Studies: The Value of Information 

 
 Source: See J. Kopf, J. Nee, J. Ishimaru and M. Hallenbeck, ATIS Evaluation Framework, Washington State Transportation Center 
(TRAC), May 2005. 
 

 
7. Data Collection Plan 

 
A data collection plan specifies the what, when, how and sample size for collecting 
relevant data items necessary to support the evaluation. It is anticipated that a detailed 
data collection plan will be developed to guide the evaluation as the details of the 
demonstration project are further refined.  This section is limited to presenting a synoptic 
summary table of the core data items, and sources/methods for collecting these items. 

 
Table 2. Core Data Items 
 
Data Item Sources/Methods 
Vessel passenger loads by departure run Internal records, King County Marine 

Division 
Boarding Information System costs Procurement documents, internal King 

County Marine Division records, invoices for 
power and communication services 

Usage counts (web site, mobile application) Software-embedded counters by the 
application development team 

Usage counts (VMS) Intercept passenger survey 
Total boarding time Sample of full capacity runs: observer stop-

watch calculations (start and end times 
recorded) 

Value-of-information Parametric variation, bounded by values 
reported in the literature 

System RAM  metrics Maintenance logs 
‘Lessons learned’ and implementation 
process 

Intercept passenger survey 

Qualitative passenger perceptions Intercept passenger survey 
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8. Next Steps 

 

This Vashon Island Technology Demonstration Evaluation Protocol is the product of a 
series of coordination and collaboration sessions. As such, it fully reflects the comments 
and feedback from King County Marine Division and their Consultant Team. Although it 
will serve as a general framework going forward, to advance the project a series of ‘next 
steps’ is advisable. These are articulated below: 

• Formation of a peer advisory panel or technical advisory committee (TAC) would be 
a natural next step to provide appropriate guidance and feedback on the 
demonstration and its evaluation. 

• King County Marine Division and their Consultant Team need to develop a formal 
demonstration plan outlining in more specificity the technology to be demonstrated, 
and the sequence of implementation steps to assure its operability for testing and 
evaluation.  This should include a schedule. 

• Baseline data needs to be collected. 
• An expanded Evaluation Plan – making refinements as appropriate to the Evaluation 

Protocol - needs to be in place once the Demonstration Plan is complete. 
• Resources need to be allocated to assure that the Evaluation can go forward. 
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Appendix 1.  Sample ATIS Survey Instrument 
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