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FOREWORD

"I am very pleased with the
success of this project, and
I don't say that often. |
would classify this project
as a complete success.”

-dim Long, IT Director,
Washington State Ferries

This document is being published to inform the public
about the Washington State Ferries (WSF) Wireless
Connection Project (WCP).

The purpose of the WSF WCP was to explore the
feasibility of providing passengers on the WSF system
continuous high speed internet access while at the dock
and onboard the ferries as a potential enhancement to
the passenger experience.

The mobile wireless network for the WCP was designed,
implemented, tested, and maintained by Mobilisa, Inc.
over the course of the project.

Independent wireless network performance evaluations
were conducted by Lockheed Martin Information
Technology to provide non-biased assessment of the
system. A sample survey and business case evaluation
were also performed to validate the Business Case Study
submitted by Mabilisa, Inc.

The resulis are summarized in Appendix C of this report.
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DISCLAIMER

This document is disseminated under the sponsorship of the
U.S. Department of Transportation in the interest of
information exchange.

The United States Government assumes no liability for its
contents or use thereof.

The United States Government does not endorse products of
manufacturers.

Trade or manufacturers’ names appear herein solely
because they are considered essential to the objective of this
report.

Trademarks & registered trademarks are the property of their
respective owners,

This report is directed to the Washington State Ferries
and Federal Transit Administration.
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“This is an amazing bridge
of productivity between
destinations.

! love the commuie
downtime between
destinations, but I also use
my PC for everything,
including reading books.
The service has literally
brought the 21% Century to
a very traditional space.

Way to go DOT!”

-Ferry User

4, Installation

All equipment on the vessels is uniform so when they are
moved between routes the network can operate without
any adjustments to the system. The vessel antennas are
waterproof and able to withstand the wind forces
encountered on the ferry.

There is a web-based system in place for users to sign
up for network service and to manage their accounts.
Clients may use 802.11B enabled wireless devices, such
as laptop computers, PDAs, or cell phones, 1o access the
wireless Internet service. Many of these devices come
from the factory wirelessly enabled, while those not
wirelessly enabled can use an inexpensive wireless PC
card.

Fig 5 - WSF WGP login screen

Mobilisa engineers surveyed the various shore sites for
access point and backhaul equipment locations.

Permits were acquired, when necessary, for antenna
placement for shore sites when placement on the
terminals was not an option.
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ABBREVIATIONS AND TERMS

Access Point

Backhaul

COTS
DOT
FTA

Hotspot

IEEE 802.11

ISP
IT

Internet

LAN
Mobilisa
MV
PDA

RF

WAN
WLAN

WCP

(AP} a hardware device that acts as a communication bridge for users
of a wireless device to connect to a wired Local Area Network.

In wireless network technology, to transmit voice and data traffic from a
remote site to the network backbone.

Commercial Off-The-Shelf

Department of Transportation

Federal Transit Administration

A specific geographic location in which an access point provides public
wireless broadband network services to mobile visitors through a
WLAN.

The Instifute of Electrical and Electronics Engineers specification for
Wireless Local Area Networks. which specifies an over-the-air
interface between a wireless client and an access point or between two
wireless clients.

Internet Service Providers

Information Technology

A global network connecting millions of computers. More than 100
countries are linked into exchanges of data, news and opinions

Local Area Network.
Mobilisa, Inc.

Marine Vessel

Personal Digital Assistant
Radio Frequency

Wide Area Network

Wireless Local Area Network

Wireless Connection Project

-17 -
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WiFi Wireless Fidelity or commonly used when referring to the |EE 802.11a,
IEEE 802.11b or IEEE 802.11¢g specification.

WSF Washington State Ferries

World-Wide-Web “WWW” or “The Web”- A systemn of Internet servers that support
specially formatted documents as well as graphics, audio, and video
files.

Wow Wireless over Water — a technology specific to Mobilisa which allows

the broadcast of an 802.11 signal over miles of water

-18-






Washington State Ferries Wireless Connection Project Final Report

Washington State Ferries Wireless Connection Project

Business Case Study

Prepared By:

Mobilisa, Inc.
2023 E Sims Way #346

Port Townsend WA 98368

Contract #: DPOO746

Nomenclature: Washington State Ferries Wireless Connection Project
Title: Business Case Study

Task Order #: 0001

CDRL# AD03

Classification: Unclassified

Date Prepared: 01 March 2004

Prepared By: Ms. Claudia Monroe

Dr. Chad Higgins, University of Washington

Issuing Authority: Washington State Department of Transportation {(WSDOT)

Mr. James Long
Washington State Ferries
2911 Second Ave

SEATTLE, WA 98121-1012

-1 -






Washington State Ferries Wireless Connection Project Final Report

Table of Contents

1.0 Introduction.......oovvees

20 TYPES OF TUSE ..o ettt s e s sra s rmeeene

2.1 LAPTOPS 24
2.2 PDAS 24

veene 23
25

2.3.1 Pocket PC Phones .,
2.3.2 Smartphones....

Pt WIRELESS ENABLED DEVICES

e 27

3.0 Rider Experience....

3.1 TYPES OF RIDERSHIP ...............................................................
3.2 CURRENT RIDER EXPERIENCE OPTIONS
3.3 PROJECTED RIDER EXPERIENCE OPTIONS

3.4 TEST ROUTES .. .
3.4.1 Port Townsendecystone

3.4.2 Bremerton/Seattle ........oooooveeeiee e
3.4.3 KingSton/EAMOMAS ... ....ooiviiieiiiiiiieeinc et esss s asasasa st e e eee e sbbee s
3.4.4 Bainbnidge Island/Seattle............oocoooeiiiiccii e

4.0 Survey .oooeeeeeceeennn.
4.1 ONLINE 30

5.0 SUTVEY ATALYSIS cooiiiiiiie it

52 USAGE 31

521 Types of USBEE ...c.ovviieiiiiiie ettt
5.2.2 EQUIPITIEIIT ..tiitieeeeeie ettt staesrsaa s sneessessnsssesssasssessssisssan
6.0 CUStOMET ASSISTATICE .....eiirieeittieteit it e et e ettt et e it e et e e e eesasaassnessessaessnassns
7.0 Other WI-F1 TUSES ...ciiiiiiiiiireiie sttt cte s s essae e ssass et e et eeseeeae s aes e anseese e eraens

6.1.1 Help Desk.......covvvvene

7.1 GALLEY 34

7.3 SMART CARDS . eeae e

8.0 Pricing ...
8.1 CURRENT OFFERINGS

8.2 CUSTOMER SUGGESTED OFFERTNGS
8.2.1 Monthly Subscription AMOUNES..........ccoceeviiiiecrcnrerreessreresee s resseaeenes
8.2.2 Per-use SubScriplion AMOUNTS.......iiiiieeeeeeiiii i eeeeeeeeeeeeeeeee et eeeaneeeeaaess
8.2.3 Suggestions Based on Survey Results ..........coooviiiirnvevveeeee s

9.0 Cost Benefit ANAIYSIS .oocueioiiiiiiiiiiiiiit sttt saesssesssssssssssasesnsesrsans

w23

24

25

26

27
27
27

-
27

28
29
29

.. 30

31
31

31
31
32
32
33

33
34

34
34

e 35
.35

37

w37

38
38
38
40

-20 -






Washington State Ferries Wireless Connection Project Final Report

9.1 COSTS 40
9.2 BENEFITS...
9.3 BREAK EVEN

10.0 End User Llcense Agreernents

e 40
.. 40

10.1 SUGGESTED TERMS AND CONDITIONS ..........................................................

10.1.1 Privacy and CenSorshiD.......ccoviiiiriciiinriee e sceesenesse s

10.1.2 USAZE (GUATANEEE ... eeieeeeeiieieeeae e aitie e e e e e eer e e ettt e e e ettt e e e e et e e e e e eaaeacaeeesnne

10.1.4 Prices/CollECLOTS ..ovvvivviiiiiivessisssssssssssss s sessssssssesssssssssssssrssrssrrnserssserssssesnnenee

10.1.5 Termination

L0 COMICIISIONL . et ettt et e e e et e e ettt s 2t e e e e e en e et et esssssatttnentasanas

.. 42

42

.42

42
42
42
42
43

-21-






Washington State Ferries Wireless Connection Project Final Report

Summary

The Washington State Ferries (WSF) Wireless Connection Project (WCP) is a project that will study the
feasibility of the WSF using an 802.11 Wi-Fi data network aboard the ferries to develop a Floating Area
Network (FAN). The goal of this project is to provide continuous connectivity to passengers and to enhance
the ridership experience.

This is a project of particular importance to the WSF because it will help them fulfill their vision of being
the most efficient and affordable, customer focused ferry operator in the world. This project will be
implemented with the principal goal of improving rider experience. This will help WSF advance the
objective of customer satisfaction, their primary goal.

In addition to customer service, wireless Intemet service on the WSF will also help fulfill major goals
including continuing to improve and refine business processes, broadening revenue base, and re-defining the
service provided. This project will assist in meeting all three goals in that it will refine business processes
with the added use of debit/credit cards, broaden revenue base with the added royalties paid to the WSF for
wireless Intemet access by ferry riders, and it will re-define them as innovators in their field.

This Business Case Study reviews the business case options for implementing wireless Internet services for
WSF customers. It addresses the types of use, equipment used, types of nidership, and results of the online
survey. [t analyzes the information gathered through the survey. Based upon this information and other
research, the Business Case Study presents information on demographics, other wireless uses, pricing
strategies, cost-benefit analysis, end user licensing agreements, and customer privacy.

Based on the passenger survey and research performed by Mobilisa Inc we conclude that providing a
wireless Intemnet system aboard the WSF is feasible and desired by the WSF passengers. The preferred
method of providing this service is to allow passengers to connect to multiple Internet Service Providers
(ISPs) that have agreed to offer service aboard the ferries. These ISPs would then pay royalties to the WSF
for the added customer usage. The maintenance of the wireless Intemet network would be performed by a
3™ party contractor to the WSF. This would provide the most choices for the customers and the most
simplicity for the WSF.

-22-
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INTRODUCTION

The Washington State Ferries (WSF) Wireless Connection Project (WCP} is a project that will study the
feasibility of the WSF using an 802.11 wireless data network aboard the ferries to develop a Floating Area
Network (FAN). The main goal of this project is to offer continuous wireless Internet connectivity to
passengers in order to improve the rider experience.

This is a project of particular importance to the WSF because it will help them fulfill their vision of being
the most efficient, and affordable, customer focused ferry operator in the world. This project will be
implemented with the principal goal of improving rider experience. This will help WSF advance the
objective of customer satisfaction, their primary goal.

This Business Case Study reviews the business case options for supplying wireless services for WSF
customers. It addresses the types of use, equipment used, types of ridership, and results of the online
survey. It analyzes the information gathered through the survey. Based upon this information and other
research, the business case study presents information on demographics, other wireless uses, pricing
strategies, cost-benefit analysis, end user licensing agreements, and customer privacy.

-23-
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TYPES OF USE

This new wireless system can be used in many different ways. Both passengers and vendors on the WSF
will be able to utilize this system. It can be used for business, entertainment, money transactions, or for
security purposes. The customers can utilize the system with several different devices, such as laptops,
PDAs and cell phones, to perform multiple tasks. Because of the growing popularity of wireless
technology, the cost of wireless components ts dropping quickly. As a result, the number of wireless
networks in homes, offices, and public places is increasing at a tremendous rate. In turn, this has caused the
wireless enabled devices market to grow rapidly.

LAPTOPS

Laptop computers are portable versions of desktop computers. They are generally much more compact and
lightweight than a desktop computer. Most laptops provide the same functionality as a desktop, but allow
the user to take the computer anywhere, within reason. Power is provided by internal batteries and external
power cords.

Of the 36 million business travelers in the United States, 27 million carry laptop computers. 35% of all
notebooks shipped out in 2003 were shipped with built-in Wi-Fi radios. It is expected that this number will
grow to 90% by 2005. Users with built-in Wi-Fi radios need no additional equipment to connect to the
wireless network. They need only to set up an account and they will be able to wirelessly access the
Internet.

Most laptop users whose computers do not contain Wi-Fi radios can purchase a wireless Internet card to
make their laptops wirelessly enabled. This external card is inserted in to the “credit card” slot on their
laptop. This will allow them to use the WSF wireless service to access the Internet or corporate networks.

Figure 1 - Laptop

PDAS

Personal Digital Assistants (PDAs) are computers that are small enough to be carried and operated in the
user’s hand. These devices are portable and run on batteries that are rechargeable via external power, Most
have touch screen capabilities and may receive user input from a pen-like device, or “stylus” on their touch

-924 -
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RIDER EXPERIENCE

One of the primary goals of the Washington State Ferries is to improve its riders’ experience. With this
project the riders will be able to access the wireless Internef while aboard the ferry and enjoy continuous
connectivity throughout their tnip. This will enabie niders to use their time spent aboard, and waiting for the
WSF, more efficiently.

TYPES OF RIDERSHIP

The Washington State Ferries cater to many different types of riders. Their ridership has grown to over 26
million passenger rider events per year. As an extension of the Washington State Highways it is a widely
utilized travel option for commuters, employers, students, commercial shippers, and vacationing tourists.

Riders of the Washington State Ferries fall into three categories: vehicles and their drivers, passengers in
vehicles, and walk-on passengers. The ferry ridership numbers vary greatly dependant upon season, day of
week, and time of day. The majority of WSF ridership is concentrated on three routes: Seattle/Bainbridge
I[sland, Edmonds/Kingston, and Mukilteo/Clinton.

CURRENT RIDER EXPERIENCE OPTIONS

Washington State Ferry riders may board the vessel as a vehicle driver, as a vehicle passenger, or as a walk-
on passenger. All passengers are able to utilize the amenities offered by the ferry system. The onboard
services currently available include sun deck, video games, vending machines, ATM (on some vessels),
lounge chairs, booths with and without tables, newspapers, and area attraction brochures. Food service was
discontinued in January 2004 but is expected to resume by late-2004.

PROJECTED RIDER EXPERIENCE OPTIONS

In addition to the currently offered services, riders will be offered the option of purchasing Internet access
through a wireless service. For the price of their subscription they will be able to access the Internet from
any wireless enabled device, such as laptops, PDAs, cell phones, or WSF provided Intemet kiosks. They
could use this service to work, browse the web, chat, email, read the news, or download music. The
possibilities are endless. We do not initially recommend kiosks because of the high maintenance costs and
potential for vandalism.

TEST ROUTES

Port Townsend/Keystone

The Port Townsend/Keystone Ferry route is approximately 4.3 nautical miles and takes an estimated 30
minutes per crossing. It currently employs two vessels, the M/V Quinault and the M/V Klickatat, and
carries an estimated 840,000 passengers per year. This will be the test run for the WSF WCP project.

-927-
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SURVEY ANALYSIS

DEMOGRAPHICS

The Washington State Ferries have 26 million rider events each year. Riders of the WSF have many
different reasons for their patronage. Many passengers use it as a form of transportation to and from work
or school. During the summer months, especially, it is a form of recreation. Many shipping companies use it
1o transport goods and services effectively across the Puget Sound.

Nearly half the respondents to our survey consider themselves regular commuters with the next largest
percentage of respondents boarding a ferry 1-4 times per week. The most common boarding times were
6am-8am and 4pm-6pm. These are the busiest routes because they carry commuters to and from work. The
routes with the highest number of respondents were the Seattle/Bainbridge 927 responses,
Seattle/Bremerton 666 responses, and Edmonds/Kingston 545 responses. These three runs made up 58% of
the total responses to this question. . This makes the data even more useful since those are three of the first
four runs slated to receive wireless network installations.

USAGE

Types of Usage

Wireless Internet can serve several purposes and be used for several different operations. Respondents were
given the option of making multiple selections from the following alternatives; web browsing,
business/work, chat, email, music, news, other.

Of the respondents surveyed, the most popular uses were email, business/work, and web browsing. 79-90%
of respondents indicated that these actions would be their top uses for the wireless Internet provided by the
WSE. These are logical uses for the many commuters who use the ferries every day.

Equipment

Many devices are capable of accessing wireless Internet systems. These devices include laptop computers,
Personal Digital Assistants (PDAs), PC phones, and smart phones. These devices use either built in or
external wireless cards to connect to the wireless network. They all use internal batteries for power but are
recharged by plugging into an electrical source.

91% of passengers responding to the survey own devices capable of accessing a wireless network. The
most common device respondents stated they would use on the ferries was the laptop computer. 95% of
those surveyed said that they would use their laptop computer while on the ferry, making this the device of
choice for ferry nders.

-31 -
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WSF may also consider providing pay-per-use Internet kiosks aboard the ferries. These stations could be
used by any passenger who wishes to access the Intermet but does to have a device with the proper
capabilities. These kiosks should have the ability to accept cash and debit or credit cards.

The use of Internet kiosks seems to be unpopular among survey respondents. 77% of the respondents to the
survey said that they would not use a pay-per-use Internet kiosk. This could be because the majority of
respondents have their own devices and would prefer to use their own equipment. Security concems or
concerns about availability may have contributed to the poor response.

USAGE AREA

There are several areas on land and aboard the vessels that are possibilities for wireless Internet usage. One
of the goals of the survey was to determine where the passengers most wanted the wireless Internet
available to them and where they were most likely to utilize it. It is in the best interest of the WSF to offer
wireless Internet at the primary locations of use to the passengers.

The survey gave respondents the option of selecting multiple locations that they felt they would most use
the system. The choices provided included, the parking area, holding/overflow area, terminal, car deck,
main passenger deck, outside sundeck, and other. The main passenger deck was the most popular location
for predicted Intemnet usage. 84% of respondents stated that they would use the Internet at this location on
the ferry. The next most popular locations were the car deck and the terminal.

The WSF had already planned to provide wireless Internet in the main passenger cabin. The survey
solidifies this decision as the most logical choice. If wireless Internet service will be offered in other
locations the car deck and terminal are the next best choices.

SUBSCRIPTION

There are several different ways to subscribe to a wireless service like the one to be offered by the ferries.
Passengers were asked to choose between a per-use subscription, and a monthly subscription. Respondents
to the survey were fairly evenly split between the two options with per-use receiving 34% and the monthly
subscription receiving 46% of the positive responses. Respondents were also asked to enter the amount they
expected to pay for the service. The results of this question will be presented later in this document.
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CUSTOMER ASSISTANCE

Many potential customers of the WSF system may be inexperienced with the set-up and operation of a
wireless system. For this reason there will need to be assistance available to those who require it.

Help Desk

There will be a help desk located off site that users can access via a 1-800 number or through a customer
help request website. Staff for the helpdesk will be well versed in Windows computing and PDA Operating
Systems (OS), including Palm OS and Pocket PC. The staff will be available to assist users who are unable
to connect to the network. Helpdesk staff will need to be able to instruct users in configuring their network
settings but will limit their support to network connections.

The staff will not troubleshoot hardware problems, including resolving conflicts with other hardware when
installing a wireless card; loading software drivers; or loading upgrades and patches to operating systems or
browsers. Windows XP and Pocket PC can configure wireless cards automatically. It 1s recommended that
the WSF limit support to current operating systems and browsers or make this software the user’s
responsibility to prevent help desk functions from escalating to functions not related to wireless networking.

FAQ

A Frequently Asked Questions (FAQ) document has been created to assist the riders with questions they
may have regarding the system. It was viewable to passengers completing the online survey. This
document gives definitions of Wi-Fi, hotspots, bandwidth, PDAs, TCP/IP, and VPNs. It also covers the
possible equipment needed, the compatibility, and the range. The final version may include set-up
instructions.
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OTHER WI-FI USES

The wireless Internet system implemented in this project will be available for other uses in addition to
customer wireless network access. These additional uses will benefit both customers and crew. 1t will
improve service onboard ferries which will lead to a better customer experience and more efficient business
practices.

GALLEY

When the galley is reopened, the wireless system will be able to be utilized by food vendors to allow them
to accept debit and credit cards. This will improve customer satisfaction and transaction efficiency.
Research has shown that accepting debit and credit cards increases the number of sales, and the amount of
individual sales, so it is reasonable to expect that food sales and revenues to the ferry will increase.

In general, the average credit card user spends at least 25% more than cash buyers. Credit cards are
exiremely convenient for customers, especially when making impulse purchases. New technology has made
it possible to speed credit card transactions through faster than cash. All this will result in increased revenue
for WSF and food vendors, and added convenience for ferry riders.

ON SHIP SERVICES

The wireless system will improve onboard services that require communications connectivity., For example,
the current onboard ATMs are often unusable due to malfunctions or lack of communications with ATM
networks. The wireless network will improve ATM dependability and should increase ATM use among
ferry riders.

With the implementation of the wireless service the ferry is considering the installation of kiosks. These
could serve many different functions including offering wireless Internet service. These kiosks would need
to accept cash, debit and credit cards..

SMART CARDS

WSF and the Seattle Metro Transit system are considering implementing a Smartcard system in the future.
This would allow passengers to use one card to pay fares on all forms of public ransportation, including
ferries. This would simplify commuting and travel for riders.

The wireless system could interface with the fare card system. Riders would be able to add money to their
Smartcard using the wireless system or kiosks.

- 34 -
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PRICING

Wireless Intemnet access is offered by many different companies in many different locations all over the
world. With so many different combinations of wireless services, the pricing structures are endless. When
a company is considering offering wireless Internet access they must evaluate their clientele in order to
decide upon the most effective pricing strategies.

CURRENT OFFERINGS

Some of the largest companies that offer wireless access and their pricing structures are:

Wayport:

T-Mobile:

Single Hotel

Single Airport

Prepaid Connections
3 connections
8 connections
20 connections

Annual

Monthly

Unlimited National Monthly
Day Pass

Metered

$9.95

$6.95

$25

$50

S100
$29.95/month

$49.95

§39.99
$9.99
$6.00/hour

10¢ each additional minute
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Surf and Sip Annual $20.00/month

Monthly £30.00

1 Day £5

7 Day $20

30 Day $40

30 minute and 120 minute cards $5/hour
Toshiba 1 hour 54,95

2 hours £5.95

1 Day £7.95

7 Day $19.95

30 Day $39.95
Boingo Monthly $39.65

Current promotion 821.95 first 12 months
1 Day $7.95

$7.95 setup fee

Using these pricing charts, the mean amount charged per use is $5.68 and the per month mean amount is
$39.97. If the Washington State Ferries wish to keep in step with the current market it is expected that they
could charge $5.99 per use and $39.99 per month. These amounts, however, are not near the pricing
suggested by the passengers surveyed, and described in paragraph 8.2.1 below. Customers often express

unrealistically high or low pricing expectations as compared to the current market price when they respond
10 @ survey.
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support or help desk for the customers. All support will be provided through the ISP. This will drastically
cut costs and eliminate much of the WSF responsibility.

With a 3™ party maintaining the network, the WSF stmply has a flat fee each year to the contractor. This
fee would be negotiated based on the number of routes to be implemented. The financing for this expense
would come from the royalties gathered from the ISPs.

Through this option the Washington State Ferries are able to provide their customers with a better ridership
experience while simplifying operations and reducing expenses.
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This analysis is based on the idea that the WSF would act as the Internet Service Provider. If the WSF
chooses to enter into agreements with 3™ party ISPs, any cost/benefit analysis would be dependent upon the
terms of each agreement. Therefore, we are unable to provide such analyses in this report.
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END USER LICENSE AGREEMENTS
SUGGESTED TERMS AND CONDITIONS

Privacy and Censorship

[f the ferries choose to become an Internet Service Provider, an end-user license agreement must be
provided to users who subscribe. This agreement must address the issues of privacy and censorship. There
will be no censorship performed on the websites or images users will be viewing. Passengers will be
allowed to use this service in a public space in full view of others aboard the ferry. Their material has the
potential to be viewed by other individuals aboard the ferry. It is illegal for persons to view explicit material
in public, but it is not the responsibility of the WSF to regulate. 1f commercial [SPs are used, their policies
apply. WGSF may wish to publicize their policy on viewing materials that other passengers may find
objectionable.

Usage Guarantee

There is no guarantee of the usage stability. There are several reasons why usage may be interrupted or
temporarily unavailable that are beyond the control of Mobilisa, Inc., the Internet Service Providers or the
WSF. The Internet could be temporarily blocked by an attack by a third party or there could be more users
than the system can handle, causing slowness. There are also situations that are unique to waterborne
vessels, including the possibility that another vessel may temporarily block the signal to and from the ferry.
Another important obstacle when considering wireless Internet aboard the ferries is the weather. Abnormal
weather or tides may cause the ferry to take an unusual route that is outside of the area covered by the
antennas. For these reason there can be no guarantee placed on service time or usage.

Age

You must be 18 years of age to enter into a legally enforceable contract. Those passengers under the age of
18 will not be able to setup their own accounts.

Prices/Collections

Users should be notified that prices and Internet Service Providers available are subject to change without
notice. New fees may be implemented by the Washington State Ferries without prior notice.

Termination

Internet access and use is at the discretion of the Internet Service Provider (ISP). The Washington State
Ferries should reserve the right to terminate service at any time to any one user or group of users if they are
the ISP. If viewing materials on the Internet causes a disruption on the ferry, WSF may want to reserve the
right to terminate service even if other ISPs are providing the service.
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CONCLUSION

Based on the information presented in this document we conclude that providing a wireless Internet system
aboard the WSF is feasible and desired by the WSF passengers. The preferred method of providing this
service is to allow passengers to connect to multiple Internet Service Providers (ISPs) that have agreed to
offer service aboard the ferries. These ISPs would then pay royalties to the WSF for the added customer
usage. The maintenance of the wireless Internet network would be performed by a 3™ party contractor to
the WSF. This would provide the most choices for the customers and the most simplicity for the WSF.

One of the benefits of this method of operation is that the customers could choose between multiple service
providers or possibly use an ISP through which they currently have an account. This resolves the problem
that the WSF could be limiting the usage for customers and ISPs. This is also advantageous to the ferries in
that they are no longer responsible for support of the Internet. The WSF will not be required to supply any
type of support or help desk for the customers. All support will be provided through the ISP. This will
drastically cut costs and eliminate much of the WSF responsibility.

With a 3™ party maintaining the network, the WSF simply has a flat fee each year to the contractor. This
fee would be negotiated based on the number of routes to be implemented. The financing for this expense
would come from the royalties gathered from the ISPs.

Dr. Chad Higgins, University of Washington Business School Professor, stated “As wireless networks
continue to expand, the Washington State Ferries Wireless Connection Project provides the opportunity for
WSF 10 be on the cutting edge of wireless technology. 1t is clear that there is demand for wireless service
aboard the ferries and providing that service to passengers on routes throughout the Puget Sound will allow
WSF to pursue their vision of being the most efficient and affordable, customer focused ferry operator in the
world. Furthermore, providing a wireless network onboard the ferries aligns with the strategic goal of WSF
to broaden their revenue base in order to continue offering the highest quality service in the future. Though
the implementation of a Floating Area Network does have its’ challenges, the opportunity to provide a more
pleasant and productive passage to those using the services of the WSF is a commendable undertaking that
will further highlight WSF as the premier ferry system in the United States.”

With the technology supplied by Mobilisa the WSF will be able to fulfill the primary goals of this project,
continuous connectivity and an improved rider experience.,
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WASHINGTON STATE FERRIES WIRELESS CONNECTION PROJECT
EVALUATION SYNOPSIS

Project Background

Working closely with Washington State Ferries (WSF) and funded by a cooperative agreement
from the Federal Transit Administration (FTA), Mobilisa, Inc. explored the feasibility of providing
passengers on the WSF system continuous high speed internet access while at the dock and
onhoard the ferries, as a potential enhancement to the passenger experience. The FTA project
sponsor, Chariene Wilder, and the WSF Program Sponsor, James Long, provided overall direction
of the work.

The purpose of the Washington State Ferries (WSF) Wireless Connection Project was to research
and develop ways to provide passengers of the system with continuous high-speed Internet
access at the dock and onboard the ferries while en route. The two main objectives of this project
were to improve the rider experience and to maintain a persistent Internet connection. This was
accomplished by allowing passengers to access the Internet while waiting for or riding the ferries.

Sysiem Evaluation Summary

Qver the course of a 12-month period, wireless network performance evaluations were conducted
on the three separate ferry routes designated for the wireless pilot. Lockheed Martin Information
Technology was selected to make a non-biased assessment of the proposed network design and
installation completed by Mobilisa, Inc. The Evaluation Report details the evaluation criteria,
testing procedures, and results of the evaluation. A sample survey and business case evaluation
were also performed by Lockheed Martin Information Technology to validate the Business Case
Study submitted by Mobilisa, Inc. These resulis are included in the report listed above.

The objective of the evaluation was to determine if the network design proposed by Mobilisa, Inc.,
for the Washington State Ferries (WSF) Wireless Connection Project met evaluation success
criteria. The purpose of the Wireless Connection Project was “to provide passengers of the WSF
system continuous high-speed Internet access at the dock and onboard ferries while en route to
enhance the user experience.” The evaluation consisted of two primary criteria.

The first and foremost evaluation factor was the overall rider experience. The evaluation presents
a more qualitative analysis rather than a quantitative analysis. The rider experience will be
discussed in more detail as it relates to the various technologies evaluated and discussed in the
evaluation document itself.

The second evaluation factor was to maintain a persistent connection to the vessel during the
entire route. The persistent connection was viewed from two perspectives. The primary
perspective is the ability to maintain a connection to the Internet during the entire route, regardless
of the overall available bandwidth to the vessel. The secondary perspective, which directly affects
the rider’'s experience, is the ability to maintain an adequate amount of handwidth to the vessel
during the entire route.
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What started out as a “Proof-of-Concept” project has far exceeded initial expectations, and has
developed into a fully functioning mobile and wireless high-speed Internet system that functions in
a marine environment. Washington State Ferries customers are very pleased with the system.

Passenger Survey Results

The sample passenger survey conducted by Lockheed Martin Information Technology during
peak commuter traffic periods suggested that the user experience was improved for the
passengers using the wireless service. Out of 210 survey responses, 79% of passengers rated
the service at 5 or above on a scale of 1to 10. A very large portion of the passengers felt that the
wireless service was acceptable or better.

Business Case Evaluation

The Business Case Study demonstrated that WSF passengers would like to have a wireless
Internet system onboard the ferries and that the volume of users is sufficient to justify further
development. It also demonstrated that the system would be most effective by atlowing
passengers to connect to multipie Internet Service Providers (ISPs), have ISPs pay royalties to
the WSF, and have WSF pay maintenance to a third-party (neutral) contractor. This conclusion
appears reasonable, but more information is required to validate the financial feasibility and
service pricing,

Conclusion

Overall, Lockheed Martin Information Technology evaluators were impressed with the technical
hurdles this pilot had to overcome to provide wireless internet access onboard a moving vesset
across the Puget Sound.

It is recommended that the system be expanded to include all of Washington State Ferry routes
and terminals, with particular emphasis on the other daily commuter routes. The technology has
proven to be successful and the demand from the customers is very promising.
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