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INTRODUCTION

Ferry traffic on the San Juan Island routes of the Washington State Ferry System
has shown a consistent pattern of growth over the last several decades—a pattern which
has been accentuated in recent years. Between 1975 and 1990, vehicle traffic almost dou-
bled, and during the last four years, it has grown at an annual rate of 6.2 percent. Under-
lying this growth are two long-term phenomena: (1) steady growth of the resident popula-
tion on the San Juan Islands and (2) increasing popularity of the islands as a destination
for recreational trips, particularly from the population centers of Western Washington.

Growth of ferry traffic in recent years has not been accompanied by a corresponding
increase in ferry system capacity. During the peak summer months, for instance, the num-
ber of ferry runs was about the same in 1990 as it was in 1975. As a consequence, the
"level of service"! has declined manifested by more ferry runs departing with full loads of
vehicles, longer wait times by ferry users (vehicles are accommodated on a first-come, first-
served basis), and probably most serious of all, an increasing concern about the possibility
of being left on the dock when the last ferry run of the day departs.

Among the options available to resolve—or at least mitigate—the problem, the more
effective ones have been ruled out or are unfeasible. Solutions which have a major physical
impact such as bridges or additional ferry slips are strongly opposed by residents of the
islands; adding vessels, even if the funding were available, would be inefficient because
terminal capacity is a limiting factor. Measures to restrict demand, assuming an equitable
method could be devised, would probably not be acceptable to all users.

Among the few remaining options, there is some support for establishing a reserva-
tion system for the island routes. While this option does not resolve the basic problem—
that is, excess demand and insufficient capacity, it does Provide a more rational procedure
for allocating the available capacity. Based on experience elsewhere, it is evident that the

benefits of a reservation system outweigh the negative effects not only to the users but also
to the operators of the ferry service.

1 Level of service is a technical term based on the relationship between travel demand and
transportation system capacity. Its use here does not imply deficlencies in ferry operation.
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Purpose of the Study

The purpose of this study is to develop the information needed to make an initial
decision regarding the feasibility of establishing a reservation system on the San Juan
Island routes of the Washington State Ferry system. To accomf)lish this objective, the
study includes the following elements and tasks:

Community involvement activities designed to provide an initial expression of atti-
tudes and concerns by interested citizens on San Juan, Orcas, and Lopez Islands.

* An on-board survey to acquire additional information on characteristics of ferry
users.

¢ Areview of methods and procedures used to operate reservation systems on compa-
rable ferry routes elsewhere.

¢ Development of a conceptual design of a reservation system including a description
of attributes and procedures and of the software and hardware requirements.

*  An evaluation of the impact of the reservation program on ferry users and on
ferry system operations; estimates of net additional personnel requirements and
operating costs. '

Previous Planning

The desirability of having a reservation system for traffic on the San Juan Island
service has been the subject of investigation and concern for at least 15 years. Two of these
planning efforts deserve mention because of their relevance to the current investigation.

Reservation Feasibility Study - 1976

In 1976, WSF commissioned an examination of the feasibility of a reservation pro-
gram for the San Juan Island group of the ferry system. This study investigated reserva-
tion systems operated by a representative group of transportation carriers—marine and
air—t{o obtain information on techniques, procedures, and cost factors. Using this infor-

mation, software and hardware components were described in conceptual terms for both a
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manual and an automated system. Along with the conceptual description of design com-

ponents, the report discusses key policy and procedural issues that need to be considered
irrespective of whether the system is manual or automated.

While the initial thinking appeared to be one of copying components of the manuatl
systermns, detailed analysis of the data management and personnel requirements indicated
that a manual system would not be a feasible long-term methodology for the WSF. A fur-
ther consideration was that the state-of-the-art in computer and communications technol-
ogy was at a point where its application to such uses as reservation programs for trans-
portation carriers could produce tmmense increases in efficlency and cost effectiveness.
Realizing this, the report proceeded to identify the components of an automated system in
outline form and recommended that WSF undertake "the development of an automated
reservation system for the San Juan Island group” to be tied in with data collection func-

tions. It also recommended that the system be designed to operate in a manual fashion for
the first year.

While the recommendations of this study did not result in an implementation pro-
gram, the information provided in the report has served as a resource for WSF staff and the

community advisory groups to continue informal consideration of a reservation system and
of the key issues involved in system design.

San Juan County Transportation Policy Plan

In 1989, the county adopted a transportation policy plan which articulates the
county’s goals and general policies for all transportatton modes and services, including the
ferry system. The policy plan recognizes WSF as the chief provider of marine transportation

services and factlities and an essential part of the transportation system within San Juan
County.

The plan identifies several goals and/or policies which directly affect options avail-
able to the state for improving the transportation system connecting the San Juan Islands
to the state highway network. It also addresses the acceptability of a reservation system as

a means of improving ferry service. The relevant goals and policies may be summarized as
follows:
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¢ Bridges and tunnels between islands and from the mainland are inconsistent
with the goals of the plan and are not acceptable transportation alternatives.

* Marine terminal facilities and connecting roads have significant physical con-
straints which affect changes in marine facilities and services. Thus, opera-

tional and/or scheduling changes are to be preferred rather than expanding
terminal facilities.

* WSF is encouraged to establish a reservation system that will enable residents

to obtain assured ferry space and seck resident-priority loading on ferries if a
reservation system proves ineffective.

The plan does not discuss the potential role that public transportation services on
the islands might have in reducing vehicle demand on the ferry system, nor does it indicate
any specific role for public transportation now or in the future.

WSF Policy Considerations

This investigation of the feasibility of developing a reservation system for the
San Juan Island Ferry routes does not proceed from a policy of WSF or the Washington
State Transportation Commission. Aspects of the study which impinge upon policy issues

are, therefore, not to be construed as reflecting on existing policy or as suggestions for new
policies.
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EXISTING CONDITIONS

This section describes existing conditions of ferry service and operations, vehicle
traffic trends, and traffic characteristics on the San Juan Islands ferry routes. The discus-

sion of these factors is directed. in particular, to the aspects that are relevant to the design
and operation of a reservation system.

Routes and Service

Ferry service on the San Juan Islands group consists of two sets of routes: (1) The
domestic routes connecting Anacortes with the four island terminals, Lopez, Shaw, Orcas
and Friday Harbor, and (2) the international routes between Anacortes and Sidney, B.C.,
with stops at one or more island terminals. All service to and from the mainland is through
the Anacortes terminal. Scheduling is complex: some runs stop at all the island terminals,
some at two or three terminals, and a few runs are direct between Anacortes and Friday

Harbor. During the summer of 1990, one of the vessels was assigned to circulate among
the island terminals only.

Prior to the summer of 1990, four different schedules were used during the year to
accommodate the seasonal fluctuation in ridership experienced on these routes and the
maintenance requirements of the vessels. Because of the high proportion of recreational
traffic, the seasonal variation is extreme with the August traffic being almost three times as
great as the February traffic. To meet the peak summer demand, the maximum amount of
service is provided, within the imits imposed by: (1) the number and capacity of ferry ves-
sels that can be allocated from the WSF fleet to the San Juan Island routes, (2) the logistics
of ferry operation including the time required for loading and unloading at the island termi-
nals, and {3} crew operating regulations. To accommodate the increase in travel demand on
weekends compared to weekdays, additional ferry runs are scheduled during those days.

Hours of operation are from 6:00 a.m. to about 11:00 p.m. The hours of operation

are about the same throughout the year as these hours can be maintained with two shift
crew staffing,

Overall, the amount of ferry service provided during the summer season, particu-
larly on weekends, is near the capacity constraints imposed by the route structure and
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the existing facllities at the termtnals. The difficulties and the time consuming nature of
vehicle unloading and loading procedures at the island terminals are described later in this
section. Additional ferry vessels, even if they were avatlable for assignment from the WSF
fleet, could not be used efficiently. Additional runs, early morning and late night, would
not be cost effective because there is limited user demand at these hours and because any

lengthening of the datly operating time would require a third shift or the payment of
overtime.

Ferry boat specifications, route lengths, and running times are the key ciements
that determine the level of service on a route or group of routes. Vessel specifications for

the ferry boats currently assigned full time or for part of the year on the San Juan Island
routes are shown in Table 1. Route lengths and nunning times are shown in Table 2.

Table 1. Vessels Assigned to San Juan Routes

Year Buitt/ Auto
Vessel Class Reconditioned Speed Capacity
Elwha Super 1967/- 17 160
Kaleetan Super 1967/ 17 160
Evergreen State Evergreen State 1954/1989 13 100
Tillum Evergreen State 1959/~ 13 100
Nisqually Steel Elactric 192711987 12 75

Table 2. Route Lengths and Running Times - San Juan Routes

Crossir?
Route Mites Time
Anacortes - Lopez 108 40 min.
Anacortes - Orcas 14.3 60 min,
Anacortes - Friday Harbor via Lopez 182 60 min,
Anacortes - Friday Harbor via Lopez, 222 72 min.
Shaw, and Orcas
Anacortes - Sidney, B.C. via Orcas 3.7 120 min.
Anacortes - Sidney, B.C. via Friday Harbor 399 130 min.

1 Does notinclude load and unload times.
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Ferry Terminals

Six terminals are part of the San Juan Islands route structure. The major terminal is at
Anacortes, which provides the mainland connection to the system. Over the years, improve-
ments have been made to the Anacortes Terminal to provide the capacity necessary to accom-
modate the growth in vehicle and passenger traffic. The terminal has two, two-lane loading
slips, overhead passenger loading, an ample vehicle holding area, four toll booths, and an ade-
quate supply of parking within walking distance of the waiting room. In addition, it has a
secured holding area for vehicles from the Sidney, B.C., runs as they clear customs. With all
tollbooths in operation, vehicles can be processed and queued with little back-up at all times
except for peak summer days. Some queuing of vehicles on the access road outside the toll
booths occurs during peak periods, but it is not yet a matter of concem.

The four terminals on the islands are constrained by topography and the desire of
local residents to restrain terminal development to the minimum facilities necessary to
meet operating needs and safety. All of the terminals have only one single-lane loading
ramp which must be shared by vehicles, pedestrians, and bicycles. At both Friday Harbor
and Orcas, there are holding areas with capacity about equal to that of a super class ferry.
On Sunday afterncons this 1s often inadequate, and vehicles must queue on the access
road(s) to the holding areas. At both of these terminals, there are traffic conflicts for both
leading and unloading traffic in the vicinity of the loading ramps. There is no public trans-
portation on the islands, and all walk-on traffic must access the loading area by walking to
and from the parking lots or by being picked up or dropped off.

At both Lopez and Shaw, parking is inadequate to accommodate both park-and-ride
ferry patrons and pick-up and drop-off traffic.

When the one-point toll collection program was instituted several years ago, there
was no longer a need for toll booths at the island terminals. The toll booth at Lopez was
transferred physically to the Anacortes Terminal, and the booth at Orcas was closed.

Because of constraints in the layout of the existing holding area, there was not a toil booth
at Friday Harbor.

The possibility of relocating the Friday Harbor Terminal has been investigated, but
the most feastble alternate site is some distance from the location of the existing terminal in

89360.05/JWM/8936005R The TRANSPQ Group, Inc. Page 7



the Friday Harbor business district. its development would require a large capital expen-
diture and have a significant long-term impact on land use in the general area.

Parking at the terminals is needed for both short-term and long-term demand.
Short-term parking is used by ferry travelers at the terminal which is on the home end of
the trip. Long-term parking is needed to store "second" vehicles at the terminal which is
the away-from-home end of the trip. Both long and short-term parking supply appears to
be adequate at Anacortes, where there are 500 spaces within about 300 feet of the ferry slip
and an additional 400 spaces about one-quarter mile away. Parking space on the islands is
less than adequate especially for short-term parking., The addition of parking space is
impeded by high cost and opposition based on its environmental impacts.

Pertinent information concerning the termina! facflities serving the San Juan Island
routes is presented in Table 3.

Table 3. Terminal Facilities

Vehicle
—Loading Ramps | Hoiding
Owned No. of No. of Area Toll Qverhead
Location By WSF Ramps Lanes Capacity Booths! Loading
Anacortes No 2 2-2 500 4 Yes
Lopez Yes 1 1 93 0 No
Shaw Yes 1 1 0 0 No
Orcas Yes 1 1 146 1 No
Friday Harbor Yes 1 1 130 0 No
Sidney, B.C. No i 2 100 1 No

1 Toll booths located at the entrance to the vehicle holding area.
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Operations

Traffic Management

Traflic management and ferry loading procedures on the San Juan Island routes are
unique. Most of the ferry runs serve two or more terminals as destinations and thus have
to make one or more stops en route to their destination terminal. This requires that traffic
be segregated in the holding area so it can be loaded in the proper sequence. For instance,
in the case of a ferry run stopping at all four island terminals, vehicles bound for Lopez (the
first stop) must be loaded first, then the vehicles for Shaw (the second stop) followed by
Orcas, and finally Friday Harbor. Then, after unloading at each intermediate stop, the ferry
on-loads the inter-island traffic. In the case of a super-class ferry, this can be accom-
plished by having the trafic proceed on the outside vehicle deck (in the opposite direction
to the traflic on the ferry) turn at the other end, and proceed forward on the other side of
the ferry. Oversize vehicles must back on to face the front for off-loading. To the uniniti-
ated, this is a complex and even bewildering process. However, because of the skill of the

crew members and the knowledge of the motorists who are familiar with the process, it
does work.

Another, and equally as important, aspect of the traffic management problem is
posed by what are called "tall" vehicles—that s, vehicles with an overall height of over
seven and one-half feet. Tall vehicles can be loaded only in the center section of the ferry
vessels (the unmodified Issaquah class being an exception), and they must be segregated in
the vehicle holding area to be loaded at the proper time in the loading sequence. Thirty (30)
passenger car equivalent spaces are allocated for tall vehicles on most sailings.

Traffic embarking on the international runs to Sidney, B.C., is still an additional
category. However, some of this traffic can be stored in a separate enclosed area provided
to hold the off-loaded traffic from Sidney for processing through the customs' booths.

In summary, it is necessary to segregate traffic into as many as eight categories in
the Anacortes terminal holding area and into potentially that many on the island terminals
if all of the categories were to converge at one time. Since all of the ferry runs do not stop
at all terminals, it is very rare to have vehicles in all eight traffic categories at an island
terminal holding area at one time. From a practical standpoint, there is a need to segregate
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four or five traffic categories in the holding areas at Friday Harbor and Orcas—this includes
an additional category of traffic for Sidney, B.C., since each of these terminals is an embar-
kation stop for one of the daily westbound sailings on the international route.

An important feature of the current operation is one-point fare collection for vehicle
and passenger fares on all local trips passing through Anacortes. For island traffic, a
round-trip fare is collected for each vehicle and driver and for vehicle passengers at the toll
booth entering the Anacortes holding area. On the international route, fares are collected
each way. Walk-on passengers are issued tickets that are collected by a purser at the
pedestrian ramp onto the vessel.

With this procedure, the fare collection process on the islands is partially simplified.
Vehicles and passengers eastbound for Anacortes load free of charge. But inter-island traf-
fic is still required to purchase tickets at the appropriate sales points and present them to
the employee directing traffic, who, in this case, also acts as purser.

Existing Reservation Programs

Reservations are available for vehicles traveling on the international route between
Anacortes and Sidney, B.C. Reservations may be made by calling a Seattle local number or
a toll-free number statewide and may be made up to noon of the day before the safling.
Reservations are identified by the name of the driver and the vehicle license number.
Reserved vehicles are verified at the toll booths from a manifest containing the identifying
information, which is transmitted from the central computer facility several hours before
the sailing. Reservations are conflrmed as recetved, and this allows for reservations to be
made westbound for embarkation at Friday Harbor or Orcas, as well as at Anacortes. Since

there is no prepayment requirement, there are always a significant number of no-shows
{generally 25 to 30 percent).

Reservations for space on the San Juan island routes may be made by commercial
vehicles. There are two types of reservations: (1) Pre-notification for a standing reserva-
tion; that is, a reservation for space on a specific satling for one or more days of the week,
and (2) short-term request for reservation of space on a specific salling, usually made by

phone call a few days in advance. About 40 percent of commercial vehicle trips are covered
by the pre-notification
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procedure and about 30 percent by the short-termn reservation request. The remaining

30 percent of commercial vehicle traffic is treated as stand-by and is loaded on a space-
available basis.

Though it has some difficulties, this program works reasonably well. Those with
standing reservations sometimes fail to notify WSF of changes in their travel schedule and
this combined with the occasional no-show are the main causes of irritation in the process.

Traffic Volumes and Characteristics

Traffic on the San Juan Island ferry routes includes four distinct groups of users.
These are:

(1 Trips by island residents who rely primarily on the ferry system for iravel to
and from the mainland and for travel between the islands.

(2) Trips by nonresidents who either work on the islands or have a second home
there and make fréquent trips between this second home and their primary
place of residence off-islands. (Some of these may consider their island
home as primary.)

{3) Trips by tourists to recreational and vacation destinations on the islands.
Most of these trips are one-time events or occur very infrequently.

(4) Trips by commercial vehicles; virtually all of the commodities used on the
islands are transported by truck via the ferries.

Traffic Trends

Traffic on the San Juan Island routes has grown steadily and consistently over the
years. The one exception is the period from 1978 to 1980, when national energy conservation
policies affected motor vehicle travel. During the past ten years, traffic volumes on the routes
(combined domestic and International) has increased by over 70 percent. In 1980, the system
carried 406,700 total vehicles, and in 1990, the total is expected to be over 695,000 vehicles.
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Overall, this amounts to an average annual rate of growth of 5.5 percent. On the domestic
routes, the year-to-year growth has been remarkably consistent, which may indicate the
compelling nature of the sociceconomic factors affecting travel to and from the islands.

The data indicates that the most tmportant factor accounting for the traffic growth
trend has been the increased popularity of the San Juan Islands as a vacation/recreational
destination. Second in importance is the population growth experienced during the last ten
years, both on the islands and in the metropolitan centers of the Puget Sound region. The
latter generate most of the recreational oriented trips to the islands. Population of the
San Juan Islands increased about 24 percent, from 7,800 in 1980, to 9,700 in 1990.
Population of the central Puget Sound region (King, Plerce, and Snchomish Counties)
increased about 20 percent. Other factors are the prosperous economy, dependable supply
of low-priced gasoline during the last several years, and the relatively low fares on the routes.
In recent years, traffic growth has probably been constrained to some extent by ferry system
capacity, which, for reasons previously discussed, has not increased in response to demand.

Traffic trend data are shown in Table 4, Included are data for the winter and sum-
mer quarters for recent years 1986-1990. These data tend to support the contention that
traffic growth has been constrained by ferry system capacity limits. During the last four
years, while total traffic annually has grown at an average rate of 6.2 percent, summer sea-
son traffic has Increased at an annual rate of only 3.8 percent a year and winter traffic at
the higher rate of 8.6 percent a year.

An explanation of these trends may be found in the data presented in Table 5, which
shows ferry capacity and utilization factors by month for service outbound from Anacortes
from July 1989 to July 1990. The maximum vessel capacity is provided during the months of
July and August which also have the largest traffic volumes, the highest utilization (aggregate
load factors), and the highest percentage of overloads (departures with the vessel loaded to the
maximum). As might be expected of a recreationally orlented transportation link, traffic is
substantially lower in the winter months with the low point being reached in January and
February. Vessels are rotated out of service during the off-peak period (mid-September to
mid-June) te carry out the necessary maintenance and repatr.
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Table 4. Vehicle Tralfic Trends - Anacortes/San Juan Islands/Sidney

Annual Traffic Summer Quarter Winter Quarter
Year Vehicles' % Change  Vehicles' % Change  Vehicles® % Change
1980 406.7 e — —
1981 4264 +4.8% - ——
1982 4422 +3.7% ———— el
1983 4674 +5.7% — ———
1984 4749 +1.6% e ——
1985 505.8 +6.5% ——— e
1986 5518 +9.1% 2241 e 823 e
1987 5798 +5.1% 2230 £.5% 945 +14.0%
1988 6259 +7.8% 2402 +7.7% 1029 +8.9%
1989 6521 . #4.2% 2482 +3.3% 99.3 -3.5%
1990 est. 6958 +6.7% 2605 +5.0% 1149 +15.7%
Annual Rates of Growth
1980-1990 +5.5% — e
1986-1990 +6.2% +3.8% +85%

* In 1,000 of vehicias.

Traffic Characteristics

It is important to have in mind some of the more important characteristics of ferry
users on the San Juan Island routes, Information about ferry users on the San Juan
Island routes has been obtained from “on-board" surveys of those traveling on the ferries,
which are conducted from time to time, the most recent being on Friday, July 6, 1990.
Information collected from the on-board survey must be treated as sample data since these
surveys are normally conducted for only one day at a time. Based on the survey data and
other information, a profile of ferry users traveling by vehicle can be inferred as follows (the
estimates are intended to represent average annual conditions):
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Table 5. Ferry Capacity and Utilization Factors - Existing Conditions - July 1989-July 1990

Qutbound from Anacortes Total Vehicies
Over- Nominal Units Percent San Juan
Month Sailings loads Capacity Carried Utilized Routes
1989
July 448 136 56,200 39,873 709 84,600
August 448 180 56,120 44837 79.9 95,100
September 350 109 46,700 32,356 69.3 68,500
October 312 70 42 960 243N 56.7 50,000
November 31 56 41,760 2017 49.6 41,700
December 314 55 42,960 20,645 48.1 42,400
1990
January 281 16 33,680 16.613 49.3 34,300
February 175 2 28,000 15,549 555 32,100
March 204 60 32,840 23513 716 48,500
April 252 Al 35,640 25,489 715 52,000
May 287 82 37,040 28,562 774 58,200
June 357 96 44 225 32,741 74.0 66,800
July 451 183 56,215 43,148 76.4 91,500

1 The aggregate of the vehicle capacity of the ferries departing Anacorfes {in standard passenger car equivalents).

(1} Category of user:

- San Juan County resident: 35 percent
- Nonresident, frequent user: 20 percent
- Tourist - one time or infrequent visitor: 45 percent

(2) Residence of visitors to the islands:
- Seattle Metropolitan Area (King and Snohomish Counties): 50 percent

- Other Western Washington: 22 percent

-  Eastern Washington: 5 percent

- Out of State: 23 percent

(3) Use of commuter books - percent of trips used by:

- SanJuan County residents: 50 percent

- Nonresidents: 10 percent
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(4) Destination of ferry traffic outbound from Anacortes:
- Friday Harbor: 36 percent
- Orcas: 35 percent
- Lopez: 13 percent
- Shaw: 3 percent
- Sidney, B.C.: 13 percent.

There is a clear cut difference between San Juan County residents and nonresidents
in the purposes of their ferry trips. The major purposes of ferry trips made by San Juan
County restdents are: work (26 percent), business (26 percent), shopping (25 percent), and
medical (16 percent). This is not much different from the mix of trip purposes found in
suburban areas. In contrast, almost half the trips by nonresidents are for vacation and

holiday travel and another third are for other soctal and recreational purposes.

San Juan County residents are further distinguished from nonresidents in the fre-
quency of ferry travel. Almost half of the county residents who make ferry trips make ten
or more round trips in a 90-day period (the period for which commuter book tickets are
valid}. Less than 10 percent of county residents made only one round trip per month on
the average. For the nonresidents, about two-thirds of those who did not own or share
accommodations on the islands were making their only trip in the last 90 days or more.

In summary, there is a considerable diversity among non-commercial ferry users on
the San Juan routes. Island residents depend on the ferry primarily for access to basic
needs and for earning a livelihood, and secondarily for discretionary type trips. Most resi-
dents use the ferry on a regular basis. By comparison, nonresidents use the ferry primarily
(about 80 percent) for discretionary recreational and vacation trips and only secondartly for
basic needs. In the latter category are the 13 to 17 percent of trips by nonresidents which
involve earning a livelihood. With respect to residence, about a third of all travel is by
island residents and about 40 percent by residents of the populous Central Puget Sound
Region. Between 20 and 25 percent of all trips are by out-of-state residents.
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FERRY RESERVATION
SYSTEMS ELSEWHERE

This section provides information on two ferry services elsewhere in North America
which have essential similarities to the San Juan routes and have state-of-the-art reserva-
tion systems in operation. One of the ferry systems is operated by British Columbia Ferries
and provides service between Tsawassen, the main B.C. Ferry terminal, and the Gulf Islands.
The other system is operated by the Woods Hole, Martha's Vineyard, and Nantucket Steam-
ship Authority and provides service between Woods Hole, Massachusetts (@ maintand termi-
nal) and Martha's Vineyard (an island in Long Island Sound).

Because of the similarities between these two ferry operations and WSF service in
the San Juan Islands, their experience with vehicle reservation systems offers valuable
information for this feasibility study. Information that is of particular value includes
attributes of the respective reservation systems, system software and hardware compo-
nents, personnel needs and cost of operating the system, and the methods of resolving key
issues and impacts of the reservation systems. The characteristics of ferry service and
operations which make the Gulif Islands and Martha's Vineyard Ferry reservation systems
particularly relevant as sources of information for the San Juan Islands study are as
follows:

*  Traffic characteristics - More than half of all traffic on the three systems is
recreationally related.

*  Seasonal variation - The summer peak traffic volume is about three times as
great as the winter low point.

*  Length of routes - Between 10 and 20 miles in length,
*  Characteristics of users - All three systems must balance the travel needs of
island residents against the tourist/recreational travel, mainly by residents of

nearby metropolitan areas (Vancouver, B.C.: Boston, Mass.; and Seattle, WA).

The biggest differences among the three systems are in the fare structure and the
amount of subsidy from tax revenues.
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Gulf Islands (B.C.) Ferry Service

Ferry service between the British Columbia Mainland and the Gulf Islands is pro-
vided by British Columbia (B.C.) Ferries. The service connects the main B.C. Ferry termi-
nal at Tsawassen with terminals on five of the Guif Islands; Maynie, Galians, Saturna,
Pender, and Salt Spring. The routes cross about 12 miles of open water on the Straits of

Georgia. Total route distances between Tsawassen and the island terminals range from
15 to 22 miles.

B.C. Ferries is a crown corporation which operates extensive ferry service between
the mainland, Vancouver Island, and the Gulf Island chatn (north and south). Operating
costs are flnanced primarily from fares and other operating revenue.

Background

The reservation system on the Tsawassen-Gulf Island dates from the early 1970s. It
came about because of demands of the ferry users. Because of the distances involved and
the low volumes of (average) traffic, service was limited, and during peak days, vessels
would often depart leaving motorists stranded until the next day.

When the reservation system was first established, prepayment of fares was not
required. The users, perhaps mainly the island residents, opposed a prepayment require-
ment. As time went on, however, "no shows" eventually became a problem with the mumber
reaching as high as 30 percent. Some remedial steps—such as cancelling reservations for
motorists with a “no show” pattern—were tried but did not solve the problem. Frustrated
with the unfaimess of this situation, motorists came to accept the fact that a financial

commitment was to be a part of the reservation system. The prepayment requirement went
into effect five or six years ago.

Another important feature—the technology of processing reservations—was also
subject to evolutionary development. Originally, the system was entirely manual, All of the
record keeping, accounting functions, and data management were done with manual pro-
cedures. This Jabor-intensive system became unwieldy and archatc with the growth of traf-
fic and the availability of computer technology. The change was made about five or six
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years ago with the acquisition of the necessary components of computeér hardware and the
development of software for the system. The software was custorn made—apparently in

Incremental steps over a period of time—by Heiny Parcian, a computer systems analyst in
Vancouver, B.C,

The current emphasis by B.C. Fémes is to describe the reservation system as a
traffic management mechanism. This is, in fact, the case because of the nature of the ben-
efits produced by the system. Compared to the traditional "first-come-first-served" policy,
the reservation system has the following benefits:

A substantial saving to users from the reduction of lost "wait" time.

A reduction in the amount of terininal space required for queuing.

A substantial reduction in cash handled at terminals.

A reduction in the anxiety caused by fear of missing the last ferry.

Main Features of the System

The attributes of the reservation system and its interface with users are affected by
ferry service policies, geography, and economics in addition to basic decisions regarding

operating procedures. The main features affecting the development of the system are as
follows:

¢ The economy of the Gulf Islands is supported as a retirement commurity, a

location of second homes, and as a vacation area. There is very little indepen-
dent economic activity,

* The one-way fare between Tsawassen and the Gulf Island is $16 for a standard-

sized passenger car and $4 per person including the dtiver {denominated in
Canadian dollars).

Tolls are collected in both directions on the Tsawassen-Gulf Island routes.
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* Reservations and prepayment apply to only the vehicle—fares for passengers,
including driver, are collected at the toll booth.

* All the space on every sailing is subject to reservation; none is withheld. When

all the space on a particular sailing is reserved, additional requests goonto a
walting list.

¢  There is no allocation (among islands) of vessel space for traffic to or from the
various islands. Reservations are taken on a "first-come-first-served" basis.

*  Some of the service to the Gulf Islands requires timed-transfers and connecting
ferries.

*  Gulf Island residents have not demanded special service or priority access.

System Software

The elements of software which comprise the system include the following (more
detafled information is available in B.C. Ferries Route 9 Manual):

* Service Schedule. The service schedule is the prerequisite for defining the
space available for reservation.

Currently, two seasons have been defined for the purpose of scheduling service
on the Tsawassen-Gulf Island routes: a summer schedule, which (this year)
begins June 23 and extends through October 10, and an "Other Seasons" sched-
ule for the remainder of the year. As soon as the service schedule for a forth-
coming season is finalized, reservations are accepted for that entire season. This
year, the summer schedule will be announced the first week of May.

* Master File. This file is structured to contain a file for each sailing. The vehi-
cle capacity of the safling is an essential data item. Reservations are entered in
this file as confirmed. Data for each reservation includes vehicle license num-

ber, driver's name, fare deposit, vehicle length, passenger car equivalent (PCE)
spaces, telephone number, and destination.
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* Access/Entry/Change Program, This program accesses the appropriate sail-
ings in the master file and calculates space available. It enters new reserva-
tions, cancellations of reservations, and changes.

* Revenue Reporting and Accounting. This routine manages the fare collection
finances. including the credit card billings.

* Sailing Manifest. The sailing manifest is generated from the master file about
6 to 12 hours prior to scheduled departure of the respective sailing and deliv-

ered in hard copy to each terminal. When the sailing manifest is printed, reser-
vations are closed.

* Ticketing. Tickets are issued for reservations made before the five-day, pre-

sailing cutoff. If a ticket is not 13sued., the reservation and prepayment are
verified from the mantfest.

System Hardware

The system hardware includes:

* Four Datapoint 6000 Processors (linked together). These processors operate
the software to access and update the reservation files.

* Three IBM-AT Processors. These are used to help with processing data and file
maintenance. Back-up files are created on disk and tape at the end of each day.

¢ Remote Stations (monitor and keyboard). There are 17 remote stations in
the Reservation Centre. These are used by the telephone operators handling
incoming calls. Each of the ferry terminals also has a remote station.

* Telephone Lines. The remote stations outside the Reservation Centre are con-
nected to the main processing unit. Telephone connections also provide for
contacting the Reservation Centre number as a local call from Vancouver and

the Gulif Islands. The agency is in the process of getting a 1-800 number,
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Reservation System Operation

Reservations may be made by telephone or in person at the Information Reservation

Centre. All requests for reservations, cancellations, or changes, regardless of origin, must
be processed through the central office.

The procedure for making a reservation is as follows:

The motorist contacts the central reservation office by calling (604) 381-1401 or
Telex 04-97133.

The motorist indicates the date and time he wishes to make a ferry trip and the
terminal from which he will be departing.

The reservation clerk calls up the appropriate sailing on the monttor and tells
the caller the scheduled safling time and whether space is available.

Assuming that space is available and that the caller decides to make the reser-

vation, he must give his/her name, vehicle license number, and the length of
the vehicle.

The reservation clerk then asks for a credit card number and confirms the
reservation (payment could also be made by check). If the reservation is within
five days of the sailing date, prepayment is not required.

A ticket is malled to the caller.

If space {s not available, the caller is put on a waiting list and will be called if
and when space becomes available.

Some Additional Items
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* Cancellations made 14 days in advance of sailing date recetve a full refund.
Within 14 days. refunds may be requested based on extenuating circum-
stances.

*  About 90 percent of payment is by charge card.

¢  Aliocation of space to commercial vehicles has not been a problem.

¢  Advance bookings by tourist facilities and travel agents has not been a problem.

*  Vessel reliability problems (cancellation of saflings) are apparently few and far
between.

* The reservation system is not inexpensive. Staffing requirements are 29 in
winter and 50 in summer. Cost of the reservation systemn is treated as a
general cost of operations.

Woods Hole-Martha's Vineyard
Ferry Service '

Ferty Service between Woods Hole, Massachusetts, and Martha's Vineyard, an
island south of Cape Cod—and also a part of Massachusetts—is provided by the Woods
Hole, Martha's Vineyard, and Nantucket Steamship Authority. The service consists of two
routes: one between Woods Hole and Vineyard Haven, the main terminal on the island,
and the other between Woods Hole and Oak Bluffs, a secondary terminal. The routes are

exclusive, with each ferry run making a single stop. Each route is nine miles in length.

Background

The Steamship Authority is a public agency created by the Commonwealth of
Massachusetts but operated as a local entity. The current authority was established by
legislation enacted in 1960. The governing body is a three member board appointed by
local elected officials of Falmouth (town), Dukes County (Martha's Vineyard Island) and
Nantucket County. In addition to a governing board, the enabling legislation also provides
for a Finance Advisory Board consisting of three members who are directly elected. The

Finance Advisory Board operates as an oversight body on matters pertaining to budgetary
decisions and financial conditions.
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Besides the Woods Hole-Martha's Vineyard routes, the authority also operates the
ferry route between Hyannis, Massachusetts and Nantucket Island. About 82 percent of
the traffic is on the Martha's Vineyard routes.,

All operating and capital costs of the ferry service are financed from fares and other
operating revenues. The Steamship Authority is not a recipient of state or federal funding.
Its financing base is the local communities. If faced with an operating loss, the local com-
munities—Falmouth, Martha's Vineyard, and Nantucket—would be required by state law to
provide sufficient funding support to cover the deficit. In recent decades, user revenues

have been adequate to cover opefating costs and debt amortization, and no subsidy has
been required since 1962,

In 1989, the authority had an operating budget of $26.3 million. Over a third of
revenues were from passenger fares, a third from auto vehicle fares, and the remainder
from freight tariffs, parldng fees, and other revenues. During the last 10 years, revenues
from auto fares, freight tariffs, and parking fees have grown much more rapidly than have
passenger revenues.

The authority operates a fieet of six vessels, three of which provide most of the vehi-

cle and passenger capacity. These vessels have a capacity range from 52 to 60 vehicles and
800 to 1,500 passengers.

Factors Affecting Ferry Operations

The attributes of the reservation system and its interface with users are affected by
geography of the area, traffic characteristics, and operating policies of the ferry agency. The
more important of these are as follows:

*  The tourist industry is the mainstay of the Martha's Vineyard economy. There
are about 11,500 permanent residents on the island and about twice that num-

ber who own or rent second homes. The peak summer population is estimated
at over 50,000.

* In 1989, the Woods Hole-Martha's Vineyard Ferry routes carrled 313,000 auto-
mobiles, 1,693,000 passengers, and 211,000 tons of freight. The traffic is
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highly seasonal; over 55 percent of all passengers and 48 percent of all vehicles
were carried in the four months, June through September.

The fare structure is adapted to the seasonal demand conditions. The standard
one-way auto fare is $30 during the period of high demand, May 15 to October 15,
During the remainder of the year, it is $15.25. Passenger fares {one-way) are $4
for adults and $2 for children year round. A number of special excursion fares
(with discounts as great as 50 percent) are available for round trips beginning on
the island. Coupon books are also available for frequent travelers.

The ferry terminals do not have toll booths and secured holding areas as such.
Tickets are issued for all fares and these are collected by a purser at the
entrance to the loading ramp. Vehicles having confirrned reservations are
required to be in place in the waiting queue 30 minutes prior to sailing time,

Both at-site and remote parking—with shuttle bus connection—is provided at the
Woods Hole Terminal. The parking fee is $7 per 24-hour perlod or portion thereof.

System Software

The ferry reservation system was initlated as a manual system in the late 1960s. In
the late 1970s, when computer technology had become more sophisticated, an automated
reservation system was developed. The software was developed as a custom product by
Mr. Carter Brown and was put into operation in 1979. Mr. Brown was subsequently

retained as a consultant by the authority to revise and improve the software. An updated
version was completed in 1987,

The elements of the software are similar to those used by B.C. Ferries in their reser-
vation system for the Tsawassen-Gulf Islands routes.

Service Schedule. The service schedule is the prerequisite for establishing the
space available for reservation.

Currently there are five different schedules through the year. The most impor-
tant of these, the summer schedule (this year), began on May 23 and extended
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through September 13. In addition, there are two schedules in fall and early
winter and two more in winter and spring. This year reservations were opened
for the spring, surmmer, and fall schedules on January 26,

e Master File. This flle is a composite of flles—one for each sailing, containing

the date and time of the sailing, the departure and destination terminals, the
name of the vessel, and the vehicle capacity available for reservation.

* Access/Entry/Change Program. This is the program used by the reservation
clerks. It calls and displays on a monitor the currently updated data record for
a specific salling. The data record accepts and records pertinent information
for new reservations and changes or cancellations of existing reservations. It
maintains information on the amount of space reserved and the amount avail-
able for reservations on each salling.

*  Revenue Reporting and Accounting. This routine extracts information from
each completed reservation as entered on the reservation file for each sailing
through the Access/Entry/Change Program. The program manages the fare

collection finances, including the credit card billings. The program is run at the
end of each business day.

An important part of this program has to do with the collection of the fare pay-
ment funds. For those reservations where payment is to be made by check, the
program generates a billing which is then malled to the customer. It also adds
the name to a suspense flle where it remains until the check is recetved and the
bank transaction is cleared. Five business days are allowed for this operation.

If it has not occurred within that time, the reservation is automatically cancelled.

If payment has been made by credit card, the amount is entered into a tally for the
respective card issuer (American Express, VISA, and MasterCard are accepted) and
once a day, at the end of the fare payment processing operation, an electronic
transfer is made from the card issuer's account to the Steamship Authority
account. The electronic transfer procedure is a fairly recent improvement in the
reservation system software. Previously, hardcopy billings had been generated,
and these were submitted to the credit card agencies once a week.
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* Tickets. The Steamship Authority's fare collection procedures require that a
ticket be {ssued for every passage (efther a vehicle and passenger or a walk-on
passenger). Tickets are generated and printed by computer. Those resuliting
from telephone reservations are printed off-line at the end of each bustness day
and mailed the next day. For passages bought at the Woods Hole, Village

Haven. and Oak Bluffs ticket counters, the tickets are printed on-line at the
ticket agent's station.

Virtually all walk-on passenger and stand-by vehicle tickets are purchased at
the ticket counters. Coupons may be used to purchase tickets,

System Hardware

The system hardware consists of a main computer center and a network of remote
stations.

* Central Computer Facility. The central computer station includes the fol-
lowing equipment: a Data General 1500 mini computer, a bank of disk storage
units, two printers, and an electric power stabilization unit (to avoid the
extreme disruption caused by a power failure).

* Remote Stations. The major reservation center for the agency is located tn
Falmouth and has 10 telephone operator stations. A secondary center with
three stations s located on Martha's Vineyard. Each of these stations has a
telephone unit, a keyboard, and a monitor. There is an incoming telephone line

for each station. There are also two keyboards, monitors, and printers at each
terminal ticket counter,

* Telephone Lines. There are 13 telephone lines accessible to the Authority's
reservations number serving the mainland and 3 lines available to the tele-
phone number on Martha's Vineyard (Island). When these lines are full, the

caller gets a busy signal. Durning the summer, incoming calls saturate the lines
available during much of the time.
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System Staffing

* Operatlons. The reservation centers are open for incoming calls from 8:00 a.m.
to 9:00 p.m. daily, including Sunday. The staffing involves a two-shift operation.

¢ Personnel Required. The operation of the centers requires one manager and
four supervisors on a year-round basis. The number of reservation clerks
varies through the year as follows: Falmouth Center, 16 year round and 32 at
the peak; Martha's Vineyard, 6 year round and 11 at the peak period. The
basic pay rate (1990} for reservation clerks is $6.50 per hour. Fringe benefits
include vacation, sick leave, and medical/dental insurance.

Additional personnel are required for operation of the ticket counters.

Operating Procedures (Reservations)

* Making a Reservation. Reservations may be made in any one of several ways:
1. In-person at one of the ferry terminals
2. Mail-in requests
3. By telephone.

The majority of reservations are made by telephone. The in-person and mail-in
request options are used primarily as a means of giving priority to island residents.

The customer seeking to make a reservation must first identify the dates and
times of sailings that are desired. The ticket agent or reservation clerk deter-
mines whether there is space available at these times, and if so, proceeds with
the transaction. A contact or call may involve a request for a reservation on one

sailing or for reservations on several sailings. Most transactions involve reser-
vations for several sailings.

The information required by the reservations clerk—for entry into the computer
record—is as follows:

1. Vehicle Type - If the vehicle is over 18 feet in length, the vehicle length
must be obtained and converted into vehicle spaces.
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2. Other Vehicle Characteristics - Trailers and over-height vehicles are
identified.

3. Type of Reservation - A standard reservation is for a one-way or round trip.
Muitiple reservations are repeat trips with the same vehicle on two or more
days of travel. Bulk reservations are for a group of vehicles all on one sail-
Ing. (Tourist businesses on the island are free to make such purchases.)

4. Fr T E
5. Sailing Date and Time for Each Trip. At this point, the reservations clerk

must determine whether there is space avatlable on each of the saflings. If
space is available, the clerk proceeds with the transaction.

6. Fare Category - The categories are standard fare, group fares, and discount
fare packages, of which there are several.

7. Passengers - The number of passengers and their respective fare categories
are identified.
8. Fare Payment - The fare for the vehicle and passengers is calculated. Pay-

ment may be with cash, by coupon (in-person transactions), check, or
credit card. If the latter, the clerk obtains the name of the credit card
issuer and the card number, which are then verified for authenticity.

With this information, the computer calculates the fare due for each trip and
also for all the reservation transactions made on this call/contact.

* Changing a Reservation. Reservations may be changed from one sailing to

another assurning that space exists on the sailing desired. There is no penalty
for a change of reservation.

* Cancelling a Reservation. A reservation may be cancelled and the ticket used

to pay for stand-by passage within 48 hours of the time and date for which the
reservation had been made. There is no penalty for this option.
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If the purchaser desires a refund, the ticket must be matled to the Reservation
Center, and there is an automatic $10 processing fee. If the cancellation is 15
days or more prior to the sailing date, the full fare {less the $10 charge) is
refunded. If the cancellation is within the 15-day period, a 25 or 50 percent
penalty may also be applied. If there are extenuating circumstances, written
requests for exceptions to this rule are usually accepted by the Authority.

If the tickets have been paid for by credit card, the refund is processed as a
credit on the customer's credit card.

Policy Issues

A major policy issue has to do with the recognized need to provide priority access
and favorable fare treatment for island residents. This is done in several ways:

*  When the reservation season opens (late January), a period of time is set aside
when reservations can only be made at the terminals on the islands. At the
same time, mail-in requests containing proof of island residency are given
priority treatment.

¢ The Authority sells coupon books with 20 one-way vehicle fares at a 20 percent
discount. Frequent users are able to avail themselves of the benefit.

¢ Several types of fare discount packages are available for round trips beginning
and ending on the island. The best discount package is a 24-hour, round-trip
package offered at half price during the summer.

¢  The Authority has assiduously avolded using residency as a qualification for
special fares because of the legal ramifications.
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FERRY USER DATA

In designing this study, it was recognized from the outset that the validity of the
findings and recommendations would depend on having up-to-date and representative
information on ferry use and on the attitudes, concerns, and preferences of the ferry users.
To obtain this information, two data collection exercises were planned and carried out. The
first consisted of public meetings held on Lopez, Orcas, and San Juan Islands, and the sec-
ond consisted of an on-board survey of vehicle traffic outbound from Anacortes on Friday,
July 6, 1990. Prior to the formulation of these two data collection exercises and to obtain

information for that purpose, informal meetings were held with elected offictals and inter-
ested citizens on Orcas and San Juan Islands.

The data collection exercises are reported in detatl in Working Papers Nos. 1, 2, and 3.

Attitudes and Concerns
of Island Residents

To obtain citizen input on a possible reservation system for the San Juan ferry routes,
public meetings were held on Lopez, Orcas, and San Juan Islands on June 11 and 12, 1990.

The meetings were announced through articles in the local newspapers, in an
advertisement in the Island Shopper which is matled to residential addresses on the
islands, via bulletins posted on the ferries and at places throughout the islands, and
through contacts made with community groups. Over 130 island residents participated in
the three workshops, including 45 at the meeting on Lopez Island, about 45 on QOrcas
Island, and about 40 at the meeting in Friday Harbor on San Juan Island.

At each of the meetings. a brief presentation was made by the study team to explain
the purpose of the meetings and to ask for the participation of those present. Following the
presentation and a brief question and answer period. those present were requested to form
small groups to participate in a discussion responding to three questions regarding a poten-
tial reservation system: (1) potential benefits, (2) percetved negative aspects, and (3) essen-
tial elements of a system considering the best interests of all users. The discussion groups
- provided an opportunity for each partictpant to €Xpress an opinfon and balance it against the
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opinions of others in the group. Each of the discussion groups then prepared a written
summary of the response of the group.. These were reported to the group as a whole.

Following the smail group discussions, each of the participants was asked to
complete an individual questionnaire.

Group Discussion Results

Considering the question of benefits from a reservation system, there was general
agreement that the assurance of obtaining passage on a particular ferry would be a signifi-
cant benefit to virtually all island residents and thus the main advantage from having such
a system. Other potential benefits, such as reduced stress and frustration associated with
ferry traffic and the prospect of greater equity among ferry users, were considered to be
secondary advantages by the group participants.

On the negative side, there was the perception, emphatically expressed at all the
discussion groups, that a reservation system would serlously disadvantage local residents
because it would allow the tourist industry to buy up all the available space on the ferries
during the most desirable travel times. This fear stemmed from the perception that the
operators of tourist facilities could anticipate the need to reserve ferry space for their cus-

tomers far in advance of the actual travel dates, whereas local residents could not plan
ahead that far.

Another tinportant concern was about the cost of establishing and operating a reser-
vation system and how it would be paid for. The concern was that island residents would be
required to participate in paying for the system even though the need for a reservation
system—as perceived by island residents—was caused by the growth of tourist traffic.

An additional negative concern expressed in the group discussions was the prospect
that a reservation system would take away the resident's opportunity to be spontaneous in
their dally activities and make travel decisions on short notice. It would require a change
in habits toward a more regimented lifestyle.

Among the elements considered to be essential for a reservation system on the

San Juan ferry routes, the discussion groups were unanimous in supporting the need for
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assuring priority access by tsland residents. The concern was that some method should be
found to guarantee space for island residents. As traffic volumes have increased on the

San Juan routes, residents are faced with an ever more serious problem of being able to get
on and off the islands to meet their needs. There is a breadly held conviction among island

residents that their travel needs involving ferry trips have a higher priority than those of
nonresidents and tourists in particular.

Other elements of a system identified in the group discussions included:

Limit the amount of space that can be reserved, leaving some space for stand-
by traffic, so that at no time will saflings be entirely booked ahead.

* Have an equitable means of financing the cost of a reservation system, prefer-
ably a means which does not include a fare increase.

*  Be aware of the San Juan ferries as a extension of the state highway system.
* Have a 24-hour, toll-free reservation telephone line.
*  Make sure space is provided for special needs and emergenctes, including new

increments of space for commercial vehicles. The perception is that commercial
vehicles adversely impact space for the residents.

Questionnaire Results

Following the group discussions, participants at the meetings were asked to com-
plete an individual questionnaire. While the response to this questionnaire cannot be
exactly projected to all residents of the islands, it does provide a reasonable indication of
their travel characteristics and opinions relating to a reservation system.

Information summarized from the responses to the questionnaire which could be
relevant to the design of a reservation system is as follows:
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* The frequency of travel by ferry varies from island to island. A little over one-
half of all residents make one to three round trips per month. About a third
make four to seven round trips per month.

*  The average wait for the ferty was reported as 1 hour and 30 minutes. A little
over one-third reported waiting two hours or more.

*  Most of the residents have some flextbility in their schedule and could have

taken an earlier or later sailing if justified. Only 23 percent said that they
absolutely had to be on the satling they took.

On the question of whether one favors or opposes having a reservation system,
there was considerable difference in the response between those attending the meeting at
Friday Harbor and those attending the meetings on Orcas and Lopez Islands. Those at
Friday Harbor strongly favored a reservation system while those at the other meetings
were more divided in their opinion. Overall, 43 percent favored having a system, 24 percent
opposed the proposition, and 33 percent were not sure.

On the question of who should have priority, there was a high degree of uniformity.
Highest priority was indicated for full-time island residents, second priority for trips involving
medical needs, and third priority for commercial vehicles. While residents have a keen real-
ization of the need to have essential commodities transported to the islands, they are irti-
tated by the space required to transport trucks, especially the large tractor-trailer rigs.

Finally, on the question of whether fare payment should be required at the time a
reservation is made, almost two-thirds agreed that it was necessary. The strength of the
answer to this question indicated that many participants had given considerable thought to
the subject and had more than a passing idea of what would be necessary to make it work.

Ferry User Travel Characteristics

Information concerning ferry travelers and the characteristics of trips made by ferry
Is necessary both for the design (preliminary and conceptual at this time) of a reservation
system and of its impact on ferry users, Travelers on the San Juan ferry routes fall into
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several categories, and it is appropriate to consider the circumstances of each of these cate-
gories in determining the elements and attributes that should be included in a reservation
system.

It has been custdmary for WSF to conduct surveys of ferry travelers on a periodic
basis. This has been done with what are called on-board surveys. The information col-
lected in these surveys has customarily included: purpose of the trip, origin and desti-
natons of the trip, residence of the tripmaker, method of fare payment, type of vehicle, and

mode of travel (that is, auto driver, auto passenger, or walk-on passenger). The most recent
survey was conducted in 1986.

For the purpose of this investigation—concerning the feasibility of a reservation
system—some additional information was desired. Included are items such as frequency of
ferry trips, ferry wait times, flexibility of the traveler, and attitudes toward a reservation
system. To gbtain this information, a one-day, on-board survey was conducted on Friday,
July 6. Information obtained in this survey served two purposes: (1) to corroborate general
data about travel characteristics from previous surveys, and (2) to provide some of the spe-
cific data needed for the design of a reservation system. Details of the survey methodology
and results are presented in Working Paper #3, Report on Vehicle Driver Survey of San Juan
Ferry Routes. Relevant information from this report is summarized in the following
sections.

Survey Methodology

The survey of San Juan Island ferry trafilc was conducted on Friday, July 6, 1990.
Questionnaires were distributed to drivers of vehicies boarding ferries outbound from
Anacortes between 8:30 a.m. and 10:45 p.m.

Over half of the questionnaires distributed were returned. Of those returned, 400
were complete and usable for the survey data tabulation. This represented 34 percent of

the 1,174 passenger vehicles (autos, pickups, and RVs) carried by the 13 ferry runs out-
bound from Anacortes between 8:30 am. and 10:45 p.m.

The data summarized from the 400 usable questionnaires was compared with data
from previous on-board surveys, and based on this comparison, was deemed to be sufficiently
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representative of peak season ferry traffic to be usable for preliminary planning purposes.
However, it is important to note the tmitations of the survey and the need to augment the
data base for use in the actual design of a reservation system. The limitations are:

* The data represents the travel characteristics and attitudes of those who chose
to complete and return the questionnaire. The percent of return varied from
one ferry run to another and was significantly lower on the runs to Sidney, B.C.

* The data were collected on a single day {Friday) during the summer peak and
thus represent travel characteristics for that day. Fridays in summer typically
have a higher percentage of tourists and other non-island residents than would
be the case for other days of the week and other seasons of the year.

For the purpose at hand, however, it was feasible to make adjustments to the data
so as to estimate year-round average characteristics.

Survey Results

The analysis of the survey results was directed toward travel characteristics and
other information that would be useful in the design of a reservation system. For this pur-
pose, the responses were grouped into two categories: those of island residents and those

of non-island residents. The different characteristics and needs of these two categories had
been discussed previously.

The following findings from the survey data are relevant to the design of a reserva-
tion system and to the evaluation of the components and overall impacts of a system:

*  During the peak summer season, about 30 percent of ferry trips {not counting
commercial vehicles} on the San Juan ferries are made by residents of the

islands. Considering year-round travel, the percentage is in the range of
35 to 40 percent.

Over half (55 to 60 percent) of all non-island resident ferry trips are made by
residents of King, Plerce, and Snohomish Counties; about one-fourth (20 to
25 percent} are made by persons who reside outside the State of Washington.
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* The majority of island residents make between 5 and 10 round trips in a 90-day
period. Over two-thirds of non-isiand residents made just one round trip (the
one they were on the day of the survey) during the last 90 days.

*  The trip purposes for which island residents use the ferry reflect the day-to-day
needs of ordinary living and are very similar to the trip making characteristics
of people in similar communities elsewhere. Over half of all trips by island
residents were work or business related. By contrast, less than 20 percent of
non-island residents use the ferries for work or business-related trips. Over
80 percent are for social recreation purposes—vacation, holidays, and visiting
friends. Occasional or one-time travelers from among this group are usually
characterized as tourists.

s  Trips by non-island residents are planned somewhat further in advance than
those by Island residents. According to the survey, 55 percent of trips by non-
island residents were planned one week or more in advance, whereas only
35 percent of trips by island residents were planned this far ahead. It is signifi-
cant that about two-thirds of the trips by island residents were planned less
than one week in advance.

» The amount of time one has to wait before getting on a ferry depends on two
factors: {1) how far in advance of scheduled ferry departure time the traveler
arrives at the terminal and (2) whether a traveler has to wait for the next ferry if
there are more vehicles in the queue than can be accommodated on the desired
sailing. According to the survey, the average wait time of all vehicies was about
one hour and ten minutes. There was not a significant diflerence between
island residents and nonresidents in the amount of time.

¢ Over two-thirds of all travelers Indicated they could have made some adaptation
in their ferry travel times—that is, changed to an earlier or later sailing without
too much inconvenience—if space would have been guaranteed on that sailing.

*  About half of island residents and about 10 percent of nonresidents use com-
muter book coupons to pay their fare. The data indicates that about 15 to

20 percent of the trips by nonresidents are made by frequent travelers who have
- second homes or jobs on the islands.

¢ Write-in comments by survey respondents covered a variety of items.
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Implications of the Data

The results of the on-board survey of ferry users and the public meetings held on
Lopez and Orcas Islands and in Friday Harbor provide valuable information concerning
ferry user characteristics, local attitudes, concerns, and priorities regarding ferry service, It
is evident that much of this information is essential input for the design of a workable and
locally acceptable reservation system for the San Juan ferries.

An analysis of the data indicates a number of key joints which address essential
elements or attributes of a reservation system.

*  There is a strong conviction among island residents (probably a majority) that
some type of preferential access to ferry service should be provided for local resi-
dents. This is justified (in the minds of its proponents) because local residents
are dependent on ferry service for travel essential to their day-to-day livelihood
and living patterns. Over half the ferry trips made by island residents are work
or business related. Ferry travel is necessary to obtain many goods and services;
it is essential for medical treatment since there are no hospitals or medical facili-
ties on the island.

* By comparison, tourists and other nonresidents are generally able to accept
the consequences of having a subordinate priority access to ferry service. Over
80 percent of their trips are social/recreational in nature and they are better
abie to plan their trips well in advance of their intended travel. Since most
tourist trips are one of a kind, making a reservation well in advance of a trip
would be a normal procedure. For these reasons, local residents fear that
many of the more popular sailings would be fully booked far in advance.

* Island residents have given considerable thought to the need for a reservation
system and the trade-offs involved. The average wait time for ferries (during
much of the year] is between one and one and a half hours. The amxtety of
missing the last ferry is ever present. The tradeoff is acceptable. Over two-
thirds of all travelers indicated they could have made some adaptation in their

ferry travel times (changed to an earlier or later sailing) with little or no
inconvenience.
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* In spite of the vocalized concerns, when asked to indicate their preference (on
the questionnaire distributed at the end of the public workshops), 43 percent of
the participants favored a reservation system compared to 24 percent who were
flatly opposed and 33 percent who were unsure. ‘The positive benefits of a
reservation system, that of having guaranteed space on a given sailing, was
seen as the overriding consideration by a plurality of those who attended the
public meetings.
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CONCEPTUAL DESIGN OF A
FERRY RESERVATION SYSTEM

This chapter describes a preliminary design for a prospective reservation system for
the San Juan Island Ferry routes. It defines, at a conceptual level, essential elements of
the system, including system software, hardware, personnel requirements, and cost. It
includes a discussion of design determinants and policy and procedure assumptions.
These involve market factors and key operating variables about which estimates or
assumptions must be made as a basis for designing a system. It is important to note at
this point that the assumptions regarding design criterla, especially those having policy
implications, are subject to review and modification as further efforts are undertaken in
developing a reservation system.

Design Determinants

As a basis for designing a reservation system, it is necessary to make estimates
and/or assumptions regarding market factors and key operating variables that will affect
the size and attributes of the system. Estimates of the volume of reservations to be served,
the concerns and expectations of ferry users, and those policy and procedural variables
that directly affect design and operation of the system, have to be postulated in advance.

If a vehicle reservation system for the San Juan Island ferry routes were to be

implemented, it would have to be significantly larger than those now in operation at the
British Columbia Ferries Gulf Island routes and the Woods Hole-Martha's Vineyard routes

(in Massachusetts). It is appropriate, therefore, to begin with an analysis of traffic volumes
and the quantity of reservations that will have to be accommodated by the system.

Traffic Growth

The size of a reservation system, that is, hardware components and personnel
requirements, is primarily a function of the number of reservation contacts that will be
made through the course of a year. These in turn are determined by a number of variables,
the most important of which are traffic volumes (travel demand) and ferry system capacity.
For the purpose of this study, traffic and capacity estimates have been made for 1990
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based on existing conditions and projected for 2000 based on expected conditions, Consid-
ering the steps that would have to be taken to implement a system and the likelthood that
these would require several years to accomplish, it is proposed that the projected year 2000
conditions be used for sizing the hardware and costing the one-time investment required
for the system, and that an interpolated value for 1995 be used for sizing the software and
operating requirements, including personnel needs.

Historical data on traffic growth trends and ferry capacity and utilization on the
San Juan routes were discussed in a previous section of the report. During the past ten
years, traffic growth on the routes has averaged 5.5 percent a year—a rate substantially in
excess of statewide traffic growth during this period. On the domestic routes, the year-to-
year growth has been remarkably consistent, which indicates the strength of the underlying
socioeconomic factors affecting travel demand to and from the fslands. The most important
of these factors has been the increased popularity of the San Juan Islands as a vacation/
recreational destination. About 65 percent of ferry trips are made by tourists {Infrequent
users) and persons having a second home on the islands. The growth of these trips has been
related to population growth in the metropolitan centers of Western Washington.

Trips by island residents constitute the second major category of ferry users. The
growth of these trips is associated with population off the islands. During the past decade,
population of San Juan County increased 28 percent from 7.800 in 1980 to 10.000 in
1990. Other factors which contributed to the traffic growth during this period were the rel-
attvely prosperous economy and dependable supply of low priced gasoline during the last
several years, and perhaps most important of all, the relative low fares on the routes.
Summer fares on the San Juan Island routes are about half the fares {in U.S. dollars) of
the Gulf Island routes of B.C. Ferries and about one-fourth the fares on the Woods Hole-
Martha's Vineyard ferry in Massachusetts.

On the supply side, there are indications that traffic growth in recent years has
been constrained by ferry system capacity limits. During the last four years, while total
traffic has grown at an average rate of 6.2 percent a year, the rate of growth for traffic dur-

ing the summer season has been only 3.8 percent a year, the difference being made up by
high growth in the non-peak seasons of the year.
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In estimating traffic for the year 2000, it was assumed that the demand factor which
prevailed in the 1980 to 1990 decade would continue substantially unchanged through the
next ten years. That is, the San Juan Islands will continue te be a desirable vacation and
recreation destination, there will be continued growth in the demand for recreational
opportunities, and the population growth of the islands will approximate that of previous
decades. On the supply side, however, there is an expectation that ferry system constraints
will become ever more important during the next ten years. Considering that the policies of
the State Legislature, the state Transportation Commissfon, and San Juan County do
not—at least at present—include plans for the acquisition of additional ferry capacity
(vessels and terminal facilities) for the San Juan Island routes, it is necessary to assume
that there will be no increase in peak season ferry capacity and only minor increases in off-
peak capacity before the year 2000. Assumptions regarding ferry capacity through the year
2000 are derived from the proposed salling schedule shown in Table 6.

Table 6. San Juan Ferries' Scheduled Sailings and Capacities - 1991 Through 2000

Total Capacity
Vesse! Capacity No. of Runs Daily
Vessel Class {spaces) Daily (spaces)
June 15 to September 22
Outbound from Anacortes:
Superferry 160 8 960
Evergreen State ) 100 8 800
Nisqually 75 117 1"
Evergreen State 100 a7 29
inter-Isiand {Westbound) 75 5 375
September 23 to June 14
Gutbound from Anacories:
Superferry 160 5 800
Evergreen State 100 3 300
Nisqually 75 4 300
Superterry 160 11 23

Inter-island {Westbound) —

Source: Washington State Fernes, Ferry Scheduling Section.
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With these considerations in mind, a 3 percent overall annual rate of ferry traffic
growth was arrived at as being feastble and reasonable during the 1990 to 2000 period.
Because of the capacity constraint factor, growth during the summer is expected to be lower—

2.1 percent per year. During the other seasons, a growth rate of somewhat over 3 percent per
year would be expected.

It is important to note that the above ferry traflic growth projections were developed
for use in this study of a potential reservation system and are not necessarily consistent
with forecasts developed by WSF using the systemwide forecasting process adopted several
years ago. The projections developed in this study are dertved from an analysts of local
conditions which will affect traffic trends and the propensity for making a reservation. The

WSF process is designed to be consistent with statewide indicators used for budget prepa-
ration and revenue forecasting.

Number of Reservations

The sizing and cost of the reservation system will be a function of the number of
reservation contacts made by users of the reservation system. Every call to a reservation
clerk or face-to-face contact at an office (the reservation center or an outlying station) is a
reservation contact. The first step in estimating reservation contacts is to estimate the
number of confirmed reservations that would be made. It is expected that users will make
reservations when the satisfaction of having a guaranteed space exceeds the trouble of
making the reservation. The satisfaction of having a guaranteed space will be high for
weekend and midday trips; that is, the sailing times that are most popular. It will be low
for early morning runs and generally during the off-peak times of the year, With this in
mind, an estimating equation was developed using two variables as indicators of the

propensity to make a reservation rather than to take a chance on traveling stand-by. The
variables and the relationships are:

*  The percent of sailings departing with capactty loads (directly proportional) and

*  The percent of unused space available on those saflings departing without full
loads (inversely proportional).
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The service and utilization conditions by month for 1990 and the estimated number
of confirmed reservations that would have been made based on these conditions are shown
in Table 7. Similar data for the projected conditions in the year 2000 and the number of
reservations expected then are shown in Table 8.

Table 7. Estimate of Vehicle Reservations - 1990 Base Year Conditions

All San Juan Routes
Total No. of Percent  PercentSpace  Estimated

Month Vehicies Sailings! Overbads  Utilization  Reservations
January 34,300 560 6% 49% 8,900
February 32,100 350 11% 56% 12,300
March 48,500 410 29% 7% 30,700
April 52,000 500 28% 72% 32,500
May 58,200 570 29% 1% 37,600
June 66,800 o 7% 74% 41,600
July 91,500 800 4% 76% 67,100
August 99,900 900 4% 84% 77,400
September 72,000 700 "% 74% 49,200
October 52,100 630 24% 59% 29,400
November 44,300 620 19% 52% 21,700
December 44,500 630 19% 50% 21,300
TOTAL 695,800 7,480 28% 74% 429,500

1 Counted as the number of vessel runs departing from and returning to the Anacorles Terminal.

Source: Feny traffic and service conditions denved from WSF stafistical and operational reports. Vehicle reservations

estimaled as part of this project.

A considerable variation in the monthly volume of confirmed reservations will occur
throughout the year. Considering the 1990 conditions, the number of reserved spaces
would be in the order of 75,000 to 80.000 in August, the peak month, and only about 9,000
in January. The reason is apparent. In August, 44 percent of all ferry runs were fully
loaded, and some traffic was left standing in the waiting area. Also, only 16 percent of the
aggregate space available was unused—virtually all of it at less desirable travel times. By

contrast, in January, only 6 percent of vessels departed fully loaded, and over 50 percent of
all spaces avalilable were left unfilled,
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Tabie 8. Estimate of Vehicke Reservations - 2000 Projecied/Forecasted Conditions

All San Juan Routes
Total No. of Percent Percent Space  Estimated
Month Vehicles Sailings! Overloads  Utilization Reservations
January 53,200 782 19% 58% 26,400
February 47,800 680 18% 58% 23,100
March 70,000 752 28% % 45,100
April 75,000 728 1% 84% 51,800
May 80,400 752 33% 87% 57,400
June 86,800 802 39% 85% 64,300
July 112,200 894 67% 94% 99,600
August 115,400 894 75% 97% 106,000
September 93,000 866 1% 86% 70,100
October 72,900 752 2% 80% 48,300
November 64,200 728 26% 73% 39,400
December 64,000 752 26% T0% 38,700
TOTAL 934,900 9,352 3% 80% 670,200

1 Gomndasmenumberofvesse!mdeparﬁng!mmandmmmmmmmsTenm’nal.
Source: Dala developed as part of this project

During the next decade—according to the year 2000 scenario projected for this
study—vehicle traffic is expected to tncrease about 34 percent and the number of reserva-
tions by over 55 percent. Ferry system capacity will not be increased commensurate with
the increase in travel demand; during the summer season there will be virtually no increase,
This will bring about higher levels of utilization and, with it, a greater inclination by ferry
travelers to secure guaranteed reservations. A consequence of this scenario is ltkely to be

greater pressure on WSF to provide more ferry capacity and/or an increasing acceptance of
the need for a reservation system.

As was stated above, the year 2000 projections will be used for sizing the hardware
requirements and estimating the fixed costs. A projected 1995 level of activity (average of
1990 and 2000) will be used to determine software and personnel requirements and for
estimating annual operating costs,
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Ferry User Attitudes and Expectations

The results of the public meetings with island residents and the on-board survey of
ferry users were reviewed in a previous section of this report. The information on user
travel characteristics and on the attitudes, concerns, and expectations of island residents
provides valuable guidance for the design of a reservation system, especially the features
that would be necessary to make such a system acceptable to those most affected.

The important conclusions to be drawn from the public Input for this purpose are as
follows:

* There is support for a reservation systermn. Based on the survey data, it is rea-
sonable to conclude that those local residents who have formed an opinfon on
the subject tend to favor a reservation system by a clear majority over those
who flat-out oppose the idea. However, there are many who are undecided and
may only select a preference aftcr a concrete proposal is presented for review.

« Th I nt fi rvation m will favor tourist er
nonresidents. Since tourist trips are generally singular events, they can usually
be planned and hence, space could be reserved far in advanced. If a reservation
system does operate to the advantage of tourlsts, it would be at the expense of
island residents, and this would be clearly unacceptable.

e« Thereiss u for tem or pr ure which will give local rest-
dents preferential access to ferry service. Preferential access was seen as nec-
essary and justified because San Juan residents are dependent on ferry service
for many of their day-to-day needs. For instance, there are no hospitals or
medical treatment factlities ont the islands. By comparison, tourists and other
visitors, since their trips are discretionary, can accept the consequences of
having a subordinate priority access to ferry service.

Several features of existing service policy are strongly supported and should be
included in a reservation systems plan. Two of these features which recetved the

most attention were: the availability of comrnuter ticket books with their 20 per-

cent fare discount (the effective rate in summer is 33 percent), and priority load-

ing for medical emergencies and certain commercial vehicle cargoes.
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The above concerns and expectations stemn from a keen sense that all categories of
ferry users should be treated equitably. A reservation system for the San Juan ferries must
have safeguards which assure that no group of users has an unfatr advantage or disad-
vantage. In developing a reservation system concept, it is necessary to include provisions
which will give everyone reasonable access to the available ferry space and are perceived by
ail user groups as being equitable.

Some options for structuring a reservation system to achieve these objectives were
discussed with WSF staff, the participants at the public meetings, and with contacts at the
other ferry systems. The ideas that have been identified are as follows:

1. Establish a limit on the percent of space avatlable for booking in the initial
(advance) reservation period. This booking limtt would be designated for each
sailing and included in the sailing record (file). When a predetermined percent
of the space on a specific sailing was reserved, reservations would be closed for
that safling.

The percent of space to be made available In the advance booking perlod—an
educated guess initially—would be subject to refinement based on experience.
The cutoff percentage would ultimately be set so that the amount of space
withheld would balance the amount for which there was a demand in the "late”
registration period. This procedure has been used by the Woods Hole-Martha's
Vineyard ferries on some of their sailings. Here the cutoff point is a little over
90 percent, leaving a little less than 10 percent of the space available for book-
ing during the late registration period—or for vehicles traveling stand-by.

It should be noted that this reservation technique, which provides the residents

of Martha's Vineyard (Island) an opportunity for carrylng out last-minute travel
decisions, is well received and does not appear to be abused.

2. Open the late reservation period a few days before sailing time. The remaining
space would be made available for booking only on the islands and with a cash or
coupen transaction. In the case of the Woods Hole-Martha's Vineyard operation,
the late reservation period is opened 48 hours before the scheduled satling.
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3. Continue the use of the current frequent user ticket book. Script should be
usable directly as fare payment for stand-by passage or as payment for a
reserved space ticket., As an alternative, WSF might explore the feasibility and
acceptabllity of a fare card used in conjunction with an advance deposit. The
fare card could be used to purchase reserved space tickets or stand-by tickets
either in person or by phone. If used as a means of providing discounted fares,
the fare card plan would have to require a large advance deposit.

Some comment should also be made about the priority loading concept which has
become almost a slogan among island residents. The concept is included in the recom-
mendations of the county's comprehensive plan, and the phrase was used frequently by
participants at the public meetings. While the concept has not been detailed in terms of a
specific proposal, the general idea seems to be that traffic arriving for a ferry departure
would form two separate gueues—one consisting of island residents and the other of non-
residents. All the island residents would load onto the ferry first and only then would non-
residents load. Without considering the legal implications of such a procedure, suffice it to
say that this simplistic meaning of the priority loading concept is incompatible with a
reservation system and is not being incorporated into this design proposal.

WSF Policies and Procedures

In addition to the market factors discussed in the preceding sections (ferry traffic
volumes and user preferences), there are a number of policy and procedural issues which
relate to the design and operation of a reservation system. The purpose of this section is to
specify and/or define these policy and procedural determinants as they will apply to a con-
ceptual design of a reservation system for the San Juan ferries. In most cases, the pre-
ferred option assumed or tentatively recommended is based on the experience and judg-
ment of WSF management. In all cases, where a preferred option has been assumed (or
recommended), consideration has been given to the characteristics of existing ferry service
and ferry traffic, attitudes and concemns of local residents, and the experience of other ferry
systems, namely, British Columbia Ferry service to the Gulf Islands and the Woods Hole
and Martha's Vineyard routes, where reservation systems have been in place for some time.

* At this time, the reservation systemn should be concerned only with the reserva-
tion of motor vehicles and bicycles. This would include all commercial vehicles.
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The system constraint at this time 1s vehicle space, although there have been
rare occastons when departures have been in an overload condition with

respect to walk-on passengers. All traffic, including inter-island traffic, will be
subject to reservation.

*  Prepayment should be required for all reservations taken on the system. The
system should accept major credit cards, checks, frequent user book script, or
cash. Payment by check must be recetved within five business days. Cash or
frequent user script would be accepted only at the reservation center or by WSF
agents at the Anacortes, Friday Harbor, Orcas, Lopez, Shaw Island, and Sidney,
B.C., terminals.

*  The system should issue tickets for all reserved space fares. They should be mailed
to the customer up to a five or seven day cutoff. Tickets for passage reserved within
the cutoff period would be held at the respecttve toll collection booth.

* Reservations may be cancelled with full refund or full transfer of the deposit to
another reservation up to 14 days prior to sailing time. In efther case, the
original ticket must be returned. Granting partial refunds for cancellations
within the 14-day period may not be feasible because the service charge would
absorb all or most of the refund. A nominal fee (between $2 and $5) should be
charged for all transactions involving a change from the original reservation.

“No shows" are absolutely nonrefundable, but consideration should be given to

having the ticket valid for stand-by loading for a limited period of time (3 to
5 days, for example).

*  Toll collection should be reactivated at the Friday Harbor, Orcas, Lopez, and
Shaw terminals, but only for vehicles. This is necessary in order to verify reser-
vations, collect fares and/or tickets, and segregate reserved vehicles from stand-
by vehicles. Fare collection for driver and passengers will continue as is with the
one-point fare collection at Anacortes. While this change will entatl some
increase in operating costs, it is not a reversion to the earlier conditions when
fares were collected in each direction. The major cost savings resulted from the
change to cash register sales and the elimination of the purser at the ferry slip.
Currently, ticket sales and fare collection are combined in one operation at the

toll booth and it is the intent of WSF management that this will continue.
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For reasons explained in the previous section, the reservation system should
have a dual booking period. An advance or early registration period would be in
effect for each sailing until a predetermined portion of the space {perhaps 85 to
90 percent) was booked. The late reservation date would then be opened a few
days before the sailing date (perhaps 72 hours), and the remaining space would
become available for bocking. During this late reservation period, bookings
could be made only at the counter with agents on the islands. Payment could

be made using cash, credit card, or frequent user script.

Some amount of space on each sailing should be left uncommitted and available
for loading medical emergencies and other priority travelers, as provided under
the applicable section of WAC. The remaining unused space would be available
for stand-by vehicles. The cutoff point for limiting the space available for reser-
vation would probably be slightly over 95 percent of the nominai capacity of the
vessel. The problem is that the actual number of vehicles that can be loaded on
a vessel depends on the skill of the ferry crew and the actual mix of vehicles that
show up for a given sailing. It is generally more than the nominal capacity
because a large percentage of vehicles are shorter than the standard 18-foot
length used to determine the nominal vehicle capacity. Since the amount of
flexibility needed to accommodate conditions as they occur can only be deter-
mined from experience, it is assumed that this problem will be resolved during
the shakedown period after implementation of a reservation system.

The cost of operating the reservation system should be defrayed by an overall
increase in fares. Otherwise, the basic fare structure should be retained,
including frequent-user books with their 20/33 percent fare reduction.

A further innovation which is independent of the reservation system, would be
the introduction of a fare card payment procedure. A fare card debit plan could
have advantages both to ferry users and the WSF.

There is one additional procedural issue which would need to be addressed as part
of the {inal design of a system. Should the reservation transaction and the fare prepayment
cover the vehicle only or should there be the option, should the customer desire it, of

including the vehicle occupants (driver and passengers) in the reservation transaction. The
question is, should the latter option be avallable to travelers and if so, what will be its
impact on the system operation.
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If the reserved space ticket is issued for the vehicle only, then driver and passenger
fares have to be collected at the toll booth as at present.

With the one-point fare collection procedure, round-trip fares are collected west-
bound from Anacortes for all trips to and from the islands. One-way fares are collected on

the islands for trips to Sidney, B.C., and one-way fares are also collected at Sidney for all
eastbound trips.

This option is fully compatible with the existing fare collection procedure in which
payment of the fare at the toll collection booth admits the vehicle (and its occupants} to a
secured area, thus obviating the need to issue a ticket and later have it collected as the vehi-
cle boards the ferry. A motorist with a reserved space ticket would present the ticket at the
toll collection booth in payment for the vehicle toll. In addition, the motorist would pay cash
for two-way passenger fares for each occupant of the vehicle, including the driver. From here
the vehicle would proceed to the holding area for vehicles with reservations. Vehicles
approaching the terminal without a reservation would enter the toll booth (a separate toll
booth for stand-by fares may be designated at Anacortes) pay the fares as 1s done at present,
and then proceed to the stand-by queuing area.

The other option, that of having the ticket include not only the vehicle but also the
driver and passengers as well, is more complicated but with the tradeoff that the money
transaction at the toll booth is eliminated. All or most of the advantages of this option can
be lost, however, if there is a change in the number and/or fare category of the passengers
between the time the reservation is made and the ticket is presented for fare. Also, this
option is not well suited for use with the one-point passenger fare collection procedure.

Since the first option—that of selling and issulng a reserved space ticket for the
vehicle only—is most compatible with existing WSF operations, it is the one assumed for
the conceptual system design.,
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System Design and Cost Estimates

This section of the report documents the basic hardware and software requirements
of a WSF reservation system for the San Juan Ferry routes. It briefly describes the func-

tions the system software must perform and the preliminary hardware configuration upon
which the cost estimates are based.

The system design described in this report is tailored to the San Juan Island route
structure and the volume of reservations expected on those routes. The hardware require-
ments have been sized to accommodate the volumes of reservations expected in the year
2000. Personnel requirements and operating costs have been estimated to accommodate
1995 conditions. Expansion of the system to additional WSF routes, and/or to handle
larger travel volumes would not be difficult. For most of the items (such as computer ter-
minals, telephone lines, ticket printers, and computer processing capability), the additions
could be incremental as needed to meet demand. The largest item would be the additional
telephone and counter reservation clerks and the space to support them.

The computer hardware requirements and cost proposed in this report assume that
the reservation system will be developed as a stand-alone activity. In practice, the oppor-
tunity exists to combine the hardware for the reservation system with hardware needed for
several toll collection improvements contemplated by WSF.

Software Requirements

The software requirements for the reservation system are complex but should not be

difficult to program. The basic components are described below.

User Environment

The reservation system would have to be a multi-user system designed for remote
access. The system would have to be accessible to the toll booths at the Anacortes termi-
nal, a reservation/ticket sales counter in the terminal, and to WSF agents at Sidney, B.C.,
and each of the island terminals. There would also be a reservation/ticket sales counter at

Colman Dock to serve walk-up customers and as a ticket pick-up station. It is assumed
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that the reservation center would be located at or near the Colman Dock for WSF manage-

ment purposes, although this may not prove to be the best location, considering employee
access.

File and Record Structure

The detailed design of the file and record structures for maintaining the system
should be left to the software developer. A general description of the files and records
structure which illustrates the functions and requirements of the system is outlined below.

The reservation system would have to develop and retain the following types of data:

* salling infornation (when routes would operate and which vessels would oper-
ate those trips),

* space avallable information (how much space on a particular sailing had been
reserved and whether additional reservations could be made),

*  Treservation information (names, vehicle types, method of payment, space
required),

* financial information (credit card numbers, amount billed, status of the
payment), and

*  cancellation information (reservations that had been removed from the system).

In addition, there needs to be a system management component to maintain the
operating system and software programming instructions for the reservation system.

The basic file structure suggested for the preliminary reservation system design
would contain three types of files: (1} reservation files, (2) a cancellation file, and (3) a
billing file. These files would be supplemented by a fourth file (not discussed in detail
below) listing the sailing schedule for future periods of time. This file would be imported to
the system from the existing ferry vessel scheduling software and would list each sailing by

89360.05/JWM/8936005R The TRANSPO Group, Inc. Page 52



date, including departure terminal, time of departure, stops en route, time of each stop,
destination terminal, and vessel type (to provide vehicle space capacities on the sailing).

On the basis of those data, the reservation system software would create reservations files.

Reservations Files. The system would create one reservations file for each sched-
uled trip. Eastbound and westbound movements would be separate trips, but more than
one stop might occur within a trip. Thus, a vessel traveling from Anacortes to Friday
Harbor and back to Anacortes would have taken two trips, but a ferry sailing from
Anacortes to Lopez to Shaw to Friday Harbor would have taken only one trip.

Within each reservations flle would be two record types. The first record type would
coniain the sailing information. The second record type would contain reservation informa-

tion. Only one sailing record would reside in a file. Multiple reservation records might be
present in a file.

Sailing Record - The sailing record would be used to track the amount of space that
could be reserved for each vessel trip, and thus {ndicate when a reservation could be made
or when a vessel was completely full. One sailing record would be written for each trip.
The sailing record could be maintained as the initial record of each reservations file (as
described in this report), or all sailing records could be maintained in a separate file, and
that file could be linked to the various reservations files. The data items that would be
contained in each sailing record are as follows:

Safling Date and Number

Sailing Time {initial departure terminal}

Trip Segments Cow.;ercd (route code)

Salling Times (from each intermediate stop)
Vessel Type - nominal capacity (PCE spaces)
Total Capacity Available for Reservation (PCEs)
Tall Capacity Available for Reservation (PCEs)
Capacity Used (1st trip segment)

Tall Capacity Used (1st trip segment)
Capacity Used (2nd trip segment)

. Tall Capacity Used {2nd trip segment)

. Capacity Used (3rd trip segment)

. Tall Capacity Used (3rd trip segment)

© X NS¢ oe L b=

e e e
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14. Percent Capacity that can be reserved (iong term)
15. Percent Capacity Available (after closure of long-term reservation)
16. Capacity Used (additional trip segments, if necessary).

To set up the sailing record for each trip entered in the database records, the com-
puter system would read the vessel schedules transferred from the vessel scheduling soft-
ware, along with dates the user supplied to indicate when those schedules were opera-
tional. The computer would then use a look-up table to determine the nominal capacity (In
passenger car equivalent spaces) on the vessel assigned to each run in the schedule and

would write the appropriate records to disk. The same would also be done for the tall
capacity.

Also written to disk would be the intermediate stops for that trip and the scheduled
departure time from each stop. Vessel stops would be indicated in the Trip Segments Cov-
ered data item (see listing above) with alpha codes that indicated the order of the stops.
For example, the code ALSOFC would indicate a trip that started in Anacortes (A) and
ended in Stdney, B.C. (C), with stops at all of the islands. The code AOF would indicate a
vessel traveling from Anacortes to Friday Harbor with one stop at Orcas. The software
would use these codes to determine whether a specific trip stopped at a desired terminal.

The next section of the sailing record would track the amount of space that had
been reserved for each segment of the sailing. This section of the sailing record would be
used in conjunction with the Trip Segments Covered variable. The Capacity Used (1st trip
segment) variable refers to the number of spaces (as defined above) that had been reserved
between the initial departure terminal and the first terminal at which that vessel would

stop. The system could determine what those terminals were by reading the first two char-
acters of the Trip Segments Covered variable.

A reservation could be made for a specific trip (or trip segment) when Total Capacity
Avallable for Reservation minus the Total Capacity Used was equal to or greater than the
capacity needed for the reservation. Thus, assuming a superferry with a Total Capacity
Avallable for Reservation of 153 (95 percent of the nominal capacity of 160 spaces) and
Total Capacity Used was 152, then a user could still make a reservation for a car (one PCE)
but not for a car and trailer (two PCEs}. The case with a tall vehicle is similar except that a

proposed reservation must be compared against both the Tall Capacity and the Totai
Capacity.
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The value for Total Capacity Used would be taken from the largest of the Total
Capacity Used variables that correspond to the trip segments that would be traveled. The
following example lustrates this function. Assume a sailing of a superferry with a Total
Capacity Available {or Reservation of 153 spaces and a trip segment code AOF (Anacortes to
Orcas to Friday Harbor). The Capacity Used on the first segment (Anacortes to Orcas) is
145, but the capacity used from Orcas to Friday Harbor is 153. Assume then that a trav-
eler calls to make a reservation (on that sailing) for a trip from Anacortes to Friday Harbor.
Since there are two segments on that trip, the computer proceeds to check the Total
Capacity Used against the Total Capacity Usable on both segments. In this case, the reser-
vation clerk is full and the requested reservation cannot be made. However, since the ves-

sel is full only on the segment from Orcas to Friday Harbor, a reservation could still be
made for a trip from Anacortes to Orcas.

When a reservation was made, the reservation capacity that corresponded to that
reservation would be added to the Capacity Used variable for each segment of the trip that
the reserved vehicle would travel. Thus, had space been available in the above example,
one space would be added to the Capacity Used variables for both the Anacortes to Orcas
and Orcas to Friday Harbor segments of the sailing record.

For vehicles other than passenger cars, the PCE space equivalent would be com-

puted with a formula supplied by the ferry system from the vehicle (and trailer) length the
motorist provided.

Tracking of reserved tall space {commercial trucks and recreational vehicles) would
be performed in the same manner as tracking of regular vehicle capacity. Note that the tall
space that was reserved would also add to the Total Capacity Used variabie for each seg-
ment traveled, but the reverse would not be true until the tall space remaining equaled or
exceeded the Total Capacity Remaining. Some experimentation will have to take place to
determine the conditions for holding the tall space for reservation by tall vehicles only.

The final variable stored in the sailing record would control how much of the vessel
capacity would be available for reservation in the initial registration period. A figure of
85 to 90 percent was mentioned in the previous discussion of this subject. The software
will allow for easy adjustment of this control variable by WSF based upon their evaluation

of conditions affecting the demand for space withheld for late reservation use.
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Reservations Record - The information that would be contatned in a reservation
record is shown in Table 9. One reservation record would be written for each reservation
made. In this preliminary design, all reservations for a spectfic sailing would be kept (n the
same file, and each sailing would have its own file. Information within the reservations
record could be divided into four basic categories, vehicle/owner information, payment
information, sailing information, and internal ferry system information.

The vehicle/owner information would include data required to determine the fare
that should be charged, identification of the vehicle for which the reservation had been
made, and an address for mailing the completed ticket. While not all of the ftems shown in
Table 9 would be used for each reservation, they might be required for one time or another
to correctly determine the fare for a given vehicle or the mailing address for the ticket,

Payment information would include aspects of the reservation that specifically
related to payment. These data would include: the method of payment used (that 1s, credit
card, check, or cash), credit card issuer, card number and expiration date (if a credit card
was used), the amount of the fare, and the status of the ticket. The ticket would be deliv-
ered by hand for a cash purchase, matled the next day for a credit card payment, and held
pending receipt of a check for that method of payment.

Credit card verification would be made by the reservation clerk and would constitute
a prerequisite for completing the transaction. Acceptance of a check by the bank would be
a prerequisite for printing and mailing the ticket in the case of payment by check.

The sailing information would identify the trip for which the reservation had been
made, including the sailing number (a number that would uniquely identify the sailing
time, date, and route) and the terminals that the customer would use. This information
would be printed on the reservation ticket.

The internal ferry system information would consist of the ID for the reservation
clerk who made the reservation, a confirmation number for that reservation, and the date
on which the reservation was made.
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Table 9. Reservations Data Record

Field Name Field Size {characters)
VehiclefOwner Information
Last Name 25
First Name 15
Address (line 1) 25
Address {line 2) 25
Address (line 3) 25
Address {line 4) 25
ZIP Code 9
Vehicle Make 6
Vehicle Model 6
License Number 8
State of Vehicle Registration 2
Type of Vehicle i
Vehicle Length 3
Pulling a Trailer {Y/N) 1
Trailer Length 3
Vehicle/Traller Height 2
Vehicle/Trailer Width {if > 11 ft) 2
Payment information
Method of Payment 1
Credit Card Number 16
Credit Card Expiration Date 4
Dollar Amount Charged o Credit Card 5
Ticket will be mailedheld 1
Salling information
Sailing Number 5
Depariure Terfninal 2
Arrival Terminal 2
Internal Information
Reservations Clerk identifier 2
Reservations Confirmation Number 7
Date Reservation Made ]
Total Field Size 234
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Cancellation File. The cancellation file would document the cancellation transac-
Hon. The purchaser may choose to use the ticket for stand-by passage, tn which case, no
refund is necessary. If a refund is requested or if the deposit is to be used on another
reservation, the ticket must be returned. Thus, cancellations and changes must be placed

in a suspense file. In the meanttme, the space becomes avallable for use by someone else.

This file would provide the system with a means for auditing credits applied to credit
card accounts. It would also provide the record of who had made the cancellation and
when it had taken place. The data included tn the file are as follows:

Reservation Confirmation Nurnber
Last Name

First Name

Sailing Number and Date
Disposition of Ticket/Deposit
Method of Refund (if requested)
Credit Card Number (if applicable)}
Card Expiration Date

Amount to be Refunded

@m0 oo

[y
.

Reservations Clerk Number
Date of Cancellation
Refund Check Number,

-oE

Billing File. This last file would contain the information that would have to be sent
to the bank or credit card company that processed the credit card charges. The necessary
information for billing records would be pulled from the reservations records when those
records were written to disk. A record format is not provided in this report because that
format would likely be dictated by the vendor selected to process the credit card informa-
tion. The information likely to be included in this file would be as follows:

* Name of the credit card

¢ Credit card number

¢  Credit card expiration date

¢ Billing amount

* Transaction date

*  Credit card type billed (VISA, MasterCard, etc.).
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Current technology offers a simple and inexpensive method of collecting credit card

accounts recefvable. This is the electronic fund transfer option.

Program Functions

The generic program functions and the flow of processes required by a reservation
system are shown in Figure 1, This dlagram identifies the main programs and the steps
available to complete the transactions, data updates, and reports the system is designed to
perform. A more detailed and descriptive system design and information flow outline would
be needed for the actual software coding.

The basic programming system is intended to support the sequence of tasks per-
formed by a reservations clerk. These are: to look up specific sailing records, determine
the amount and type of space needed by the client, determine whether the space requested
was avallable on the desired sailing, obtain necessary vehicle and payment information
from the client, complete the transaction, and enter the reservation into the system. Other

tasks which must be performed by the reservation system and programmed into the
software, include:

*  Print tickets.

¢ Reserve tickets for later issue,

* Track whether tickets had been printed.

¢ Maintain and track billing information.

» Transfer billing information to a credit card agency or bank.

* Cancel reservations.

*  Apply credit for cancelled reservations to the appropriate account (i.e,, either
exchange the reservation for a different reservation or refund the appropriate
amount of money upon receipt of the original ticket}.

* Print a vessel manifest.

*  Print summary statistics regarding the operation of the reservation system.

89360.05/JWM/8936005R ~ The TRANSPO Group, Inc. Page 59



syroday
uoloy Yie1d
uonealesey jutid

i

silodey
UpnY wild

i

salleWWNS
[e1aueuld 1Ulud

i

neaing pied
Upalg of ojul
Buing lejsuer)]

sweshsg
leueuly g

uofjejaaued
¢ ell4 1029
199011 (- Bu e H
my g uopealesay
etepdn e1018q
uopelacuey
} ploday
Aranodey uojigjeoue)
pue dn-jaeg lIM
weshs
sploaey Bujjes
sitoday elepdn
Alewwng
sa[npayo
wersks Forolsy ]
uld
uoleAlasay
Ajipow
sisajuep sanpayss +
disy wupd MBN Jo nduy)
dn %007
+ uolleAtesay
asusuaUIBY +
mC_ﬁhOQOI —UF—Q Q—.—cuﬂm :O_—ﬂunu_uos
weisAs ‘v washs '¢ uopeAlasey ‘g

i

nUa ulew

uoieWIou} §3A Loiqefleay
SUDIEAJOSOY {el— goedg
BAES | remov s
OoN »
plooay LPOReaN
Buires evepdn eoeds |jB] 8|
suonsany
Bujzig
8joIyap ysy
[ALE IR L IPY.
* n.&é
o114 Bunig oL La1qeleay
uonewio| | | eoedg s
Buniig a1m &
oN ﬁ
—  dnyoon
Buyres

}

suolBAlasay
MoN 'L

2/2MJ0S WAISAS UOHBAIISAY dY) JO MO|d

L a4nBiy

Page 60

The TRANSPO Group, Inc.

89360.05/JWM/8936005R



Software Operation

As shown 1n Figure 1, there are five reservation system functions in the preliminary
design concept. The names of these five functions would be isted on the main menu which
would appear on the screen after the operator had gained access to the system. Each
authorized operator, including the reservation clerks, would have a personal password
admitting the operator to access those parts of the database needed for his/her tasks.
These menu selections (preliminary at this time) are:

*  New reservations
+ Existing reservation modification or printing
+ System set-up and maintenance actions

»  System reporting
» Financial system updates.

These basic functions of the system are described briefly below.

New Reservations

This function (Item 1 in Figure 1) would be the most used of the reservation system
functions. A reservation clerk would enter this program area to determine whether space
was avalilable for a new reservation, and if so, would obtain the necessary information from
the caller and then create a new reservation.

In using this program, the reservations clerk would proceed through a series of steps,
whether the request was via telephone or in person at a walk-up reservation counter. The
clerk would identify the specific sailing that fit the customer’s request and call up a data
display/reservation request menu for that sailing. If that sailing was closed to reservations
{temporarily or finally), the clerk would so inform the client, then look up additicnal satlings
if the client wanted to consider alternatives to the original itinerary. If the selected sailing
was not already closed to reservations, the clerk would ask the appropriate questions to
determine the size and billing rate for the client's vehicle. This information would determine
the number of passenger car equivalents (PCEs) the customer's vehicle required and whether

it also required "tall" space. It would also determine the cost of the reservation.
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With the data on the required vehicle space, the computer would then determine
whether the vessel scheduled for that sailing had sufficient space to fit the customer's
vehicle. (Note that the injtial computer check only determined whether any space was still
available for a sailing. Additional checks would be required to determine whether the avail-
able space was large enough for the vehicle in question.) If space was available, the clerk
would then proceed through the menu to obtain the additional data required to complete
the reservation record. These additional data would include the vehicle ID (license num-
ber), fare payment information, and ticket mailing instructions. As part of this transaction,
the clerk wouid validate the credit card or provide instructions for maling in the check—a
payment option only available if the satling date is more than seven days away.

After all the necessary data had been acquired and entered, the clerk would so indi-
cate, and the computer would enter the data into the file, updating the sailing record for
that trip. If the sailing was more than five days away, the ticket would then be printed for
matling (unless the operator suppressed the mailing function at the request of the cus-
tomer). If the sailing was less than five days away or the customer asked that the ticket not
be mailed, the system would record that the ticket had not been printed. The customer
could then obtain the ticket from a WSF ticket agent at a walk-up counter or toll booth

sometime later. When the ticket was printed, the reservations file would be updated to
indicate that action.

Existing Reservation Modification
This function would carry out the following transactions:

* Cancel one or more existing reservations.
*  Transfer the fare deposit to an alternative trip reservation.

*  Process a refund transaction if requested by the customer. This would be gov-
erned by WSF regulations as developed for this sftuation. (Allowing a ticket to
be used for stand-by for a limited time would be cost effective.)

* Issue a refund check, subject to receipt of the original ticket.

* Issue a new ticket, if an alternative trip is reserved.
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System Set-Up and Maintenance

Under this portion of the software system (Item 3 in Figure 1), routine system

maintenance functions would take place. The three major functions would be as follows:

*  New schedule input
*  Removal of old schedules and reservation data
¢  System back-up and recovery.

These functions would be necessary to prepare the reservations system for upcom-
ing schedules, clear disk space after a vessel had sailed, and provide for system level back-
up and recovery capabilities. This area of the reservation system might be password pro-
tected to ensure the integrity of the data included in the system.

Additional system programming functions (other than the reporting needs described
in the next subsection) would also fit under this menu option. These additional functions

might include the ability to add new reservations clerks to the system or change the pass-

words of the reservations clerks. Additional system design work is needed to define all of
these required capabilities. '

A major concern is the need for a back-up capability (or procedure) in case the sys-
tem crashes. Some kind of paper back-up system would have to be implemented at the
ferry terminal toll booths in case the system crashed during their operating hours. (Even a
15-minute delay would be unacceptable at the terminals because vehicles could not be pro-
cessed through the toll booths.) The toll booth operators have to be able to print tickets for
those patrons who made late registrations and have only a confirmation number to verify
their purchase of a reserved-space passage. A back-up procedure could involve the print-
ing of vehicle manifests for the next day's sailings at each terminal, This manifest would
identify vehicles and drivers on each sailing and whether the ticket had been picked up.
Since a ticket could not be printed, the ticket seller would have to provide a coded pass (or

some other evidence that the vehicle had a reserved space) as a substitute for a ticket.

In any event, development of workable procedures for dealing with all the conse-

quences of an inoperative system (rare though it might be) will have to be a task for future
system design efforts.
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System Reporting

The next area of the program (Item 4 in Figure 1) would be the production of system
reports. These reports would include at least the following summaries:

*  Vessel manifests
* Reservations clerk activity reports
* Reservation summaries by sailing (number and type of reservations)

* Reservation summaries aggregated by week, month, destination or other variables
*  Summary revenue statistics.

Additional effort is needed to determine any other reporting capabilities that might
be necessary to manage the reservation system, as well as other report summaries that
would be useful to WSF for managing the service schedule.

Financial System Updates

The final item in the main menu (item 5 in Figure 1) woukd relate to the revenue
functions of the reservation system. These functions would have an additfonal level of
password protection, so that only authorized WSF staff would have access to them. Under
this programming item the following functions could be found:

*  Transfer of the credit card billing and credit information to selected media for
transfer to the appropriate bank or financial institution (note that this might

also be done as part of the reservations processing, see Credit Card Bureau
Charges later in this report}.

* Audit capabilities.
* Revenue control functions and tracking.

*  Other financial functions determined by WSF and audit personnel,

These functions also need further definition before programming can begin.
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Hardware Requirements

The hardware needed to operate the system could be configured a number of ways,
especially given the speed with which the computer industry is changing and the new tech-
nologies and equipment that are appearing in the market. The most basic hardware design
decistion would be whether the system should operate as a conventional minicomputer with
remote access or as a microcomputer local area network (LAN) in which the LAN would
operate with remote workstations. This decision might be determined as much by the sta-
tus of other WSF computer resources as by the merits of minicomputer and microcomputer

LANs. (It might also be desirable to use one of the existing mainframes at WSDOT as the
central CPU.)

To provide a basic functional description of the required hardware and to develop
cost estimates sufficiently accurate to executive decision making (consistent with the con-
ceptual design objective), a minicomputer central processor with smart terminals is
described in this report. This is a conservative option since other hardware configurations
might be used in the WSF environment with a smaller capital investment than is estimated
here. The objective here is to provide sufficient information so that vendors who are more
aware of specific machine capabilities, and who have more experience with remote pro-
cessing and data transmission, can select the best hardware configuration. In view of the
conservative hardware assumptions and the potential for continued reductions in computer

hardware costs, i is quite likely that the system will be developed at less cost than these
estimated here.

Another consideration which enters into the hardware configuration analysis is the
potential for cost reductions by combining the reservation system hardware with the hard-
ware needs of other revenue control systems operating within WSF. While these opportu-
nities are important and should be included in subseguent stages of system development, it
is not feasible to make specific determinations or recommendations as part of this study.

Hardware Configuration

The hardware conﬁguratlbn described in this report assumes that the reservation
system would be a stand-alone operation. This is the most expensive of the alternatives,
and thus is conservative as a basis for estimating system cost. The hardware design
needed to perform the necessary reservation system tasks is shown in Figure 2. Under this
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Figure 2
WSF Reservation System Hardware Design
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Note: The number of ticket agents/reservation clerks to be located at each place
(the reservations center, the Anacortes Terminal, and the Island terminals)

1s an item requiring more detailed evaluation.
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scenario, the central processing unit {CPU) would maintain all the reservations data. It
would be directly connected to all the work stations—14 reservations clerk stations at the
central facility and 9 at the ferry terminals on the San Juan routes.

Central Processing Unit - A minicomputer was selected as the CPU for the systemn
because of its sultability in handling the fairly large number of users who would routinely
have to access a single database. (At least 25 communications ports would be connected to
the central CPU.) Minicomputers are specifically designed to perform these tasks, and sizing
such a unit to meet the reservation system's needs would be a simple task for prospective
equipment vendors. Although the depiction in Figure 2 shows all the necessary peripheral
equipment included as part of the computer, the final configuration may differ from the fig-
ure based on final design considerations and vendor proposals.

Work Stations - The hardware configuration assumes that the 14 reservations clerk
stations and the nine distant stations would have microcomputers equipped with cormnmnu-
nications capabllities. It also assumes that there would be a termina!l for the system oper-
ator's use attached to the CPU and located within the same buflding. This person, whose
duties might be shared with other WSDOT computing needs, would perform routine system

maintenance and operations functions (back-up, system recovery, software maintenance,
and software upgrades).

Printers - Specialized ticket printers, similar to those used in the airline industry,
would be used to print tickets written by the reservations clerks and the ticket agents at
the remote locations. Three ticket printers would be located in the main facility and one at
each remote location where tickets would be sold. Thus, there would be one ticket printer
at each of the four island terminals, one at Sidney, B.C., and one at the reservations/ticket
counter in the Anacortes terminal building, In addition, it would be necessary to have
ticket printers in at least two of the toll booths at Anacortes. (This would permit their being
designated, as necessary, “for reserved vehicles only.")

Also attached to the main CPU at the central location would be a conventional line
printer or laser printer. This device would print system reports generated by the reserva-
tion software. These reports, outlined in the software section of this document, would be
requested both on a scheduled basis by the system operator (or lead reservation clerk) and

on an ad-hoc basis by members of WSF planning or operations staffs through either the
system operator's or a reservation clerk’s terminal,
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Office Space - The system will require office space for the hardware described above
and the personnel needed to operate it. The main office requirement is that of the Reserva-
tion Center. Here, space would be needed for 1 manager, I reservations clerk supervisor,
14 reservations clerks, and 1 computer operator. It would be advisable to provide space at
the beginning for about 20 reservation clerk work stations so that expansion can occur
without the need to move the operation or acquire more space.

There are two potential locations for the reservations center: (1) in the Anacortes
area but not at the terminal and (2) downtown Seattle near the WSF offices at the Colman
Dock. Since each of these locations has advantages and disadvantages, more detailed
evaluation would be required as part of the final design.

It 1s assumed that work space for reservation clerk/ticket sellers on the island will
be provided at existing facilities.

Remote Terminal Capabilities

The remaining devices shown in Figure 2 would be operated from the remote work
stations. The system design assumes that access to these stations would be through 9600
baud, dedicated telephone lines in order to provide acceptable communications speed.

The remote terminals would be "smart” terminals. As noted above, this would
require microcomputers configured for low-end multiprocessing and PC to minicomputer
communications. Each remote terminal would access the main database to obtain the cur-
rent reservation status of scheduled satlings and to write new reservations to the main
database or change reservations. Each of the remote termitnals would be able to print tick-
ets on site. This capabilily would be necessary to enable the system to deliver reserved-
space tickets to patrons who made their reservations less than five days before sailing, and
also to print tickets for over-the-counter transactions at these remote ticket counters. The
preliminary plan is that reservations could be made and tickets purchased at these loca-
tions using credit card, cash, or commuter book script as payment.

On-site printing instructions from remote terminals would be sent directly from
each terminal to the on-site printer. Remote print requests would not be routed to the

main CPU. This configuration is designed to eliminate the need for separate telephone lines
from the main CPU 10 each of the remote printers. Instead, the communications link to the
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remote printers would come directly from the nearest remote terminal. In addition to the
remote terminal and ticket printer, there would also be a general purpose report printer
located in the Anacortes terminal. This printer would provide terminal staff with the ability

to print system reports locally and also afford some back-up capability to the main system
printer.

To provide a necessary level of security to the reservation system (which would
contain financial informnation), there has to be a means of restricting access to only autho-
rized operators from those designated terminals shown in Figure 2. This can be accom-
plished by providing the CPU with "call only” modems. That is, if communication to a
remote site were lost, the main CPU would have to initiate the reconnection of that site. It
should not be possible to connect to the reservation computer by dialing into a modem port
from a remote location. That restriction would prevent unauthorized people from calling
the main CPU and would create a more secure database. Additional security for the system
would also have to be provided in the software design.

Data Storage Requirements

The hard disk required for the main CPU would have to be capable of storing all of
the reservation information. The required file storage size is dependent on the size of the
reservations flle, the record structures (which are described above), and the number of flles
required (a function of the sailing schedule). The proposed file and record structure would
require that one sailing record be set up for each sailing. Each sailing record would require
a set of reservation records to maintain the actual reservations information for that trip.
Each salling record would contain 67 bytes of data {stored in ASCII format), and each reser-
vation record, 234 bytes. (The data content and file sizes are described in the previous

section.) The computation of total space required for these flles 18 shown on Table 10,

In addition to these basic files, several additional files would be kept temporarily on
the CPU hard disk. These would include: (1) a list of reservations that were cancelled, {2) a
list of ticket refunds, and (3) information on credit card billings/credits accumulated datly
for transmittal to the bank (or other institution} handling credit card transactions. These
files would always be present, but their space requirements would remain fairly small

because they would be processed routinely with data in the file, then transferred te off-line
storage.
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Table 10. Total Space Required for Safing and Reservations Records

Salling Record Stze
Total days in the database 180
Sailings per day {current summer schaduie) 435
Records per sailing 1
Recond size (bytes per record) 67
Total size (bytes) 524,610
Size For Reservations Records
Total days in the database 180
Saiiings per day (current summer schedule)
by vesse! capacity: 10.14x 75 761
1214 x 160 1,942
16.14 x 100 18614
Total 4317
Record size (bytes per record) 234
Total size (bytes) 181.8 million

The above estimate of space required is a theoretical maximum. Actual space
requirements would be less because:

*  Vehicle reservations would always be less than the nominal capacity of the ferry
vessel because (1) the amount of space available for booking will always be less

than the vessel capacity, and (2) some vehicles will occupy more than one
space. -

*  Some sailings will be only partially booked (early morning and late evening).

* Not all of the reservations would be filled at one time (i.e., reservations would be
added slowly over time),

Reservations could be deleted from the file after each salling took place, so that

180 days of full reservation data would never actually exdst on the computer at
any one time.
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Given the above storage computations and modifying factors, the selection of a 300
megabyle hard disk appears to be a conservative choice. This disk size is common
{actually, it is fairly small) for modern minicomputer systems, and it should provide plenty
of space for both growth in the size of the database and increases in the types of informa-
tion that would be stored.

System Costs

Hardware Costs

The estimated costs for the required hardware are itemized in Table 11. The total
cost for the items listed is $197,900 (rounded to $198,000).

Total one-time costs for the system are equal to the cost for hardware ($198,000}
plus the cost for software development ($125,000), or $323,000. This does not include
costs for facilities and modifications occasioned by the impact of the reservation system on

ferry operations. These are covered in a subsequent section of the report.

Operations Costs

The cost of operating the reservation system will be a function of two variables: the
number of reservations made and the number of reservation contacts handled by the sys-
tem in the prbcess of making these reservations. The number of reservations made will
depend on total traffic and demand capacity factors which affect the avaflability of space on
the ferries. The method of esttmating the number of reservations that would be made for
1990 and 2000 is discussed in a previous section of the report.

Reservation contacts - Every telephone call directed to and answered by a reser-
vations clerk is a "contact” as Is every potential patron served at a reservations/ticket
counter. Most reservation contacts result in a reservation transaction; that is, a transac-
tion in which one or more reservations are made and tickets sold. The primary determi-
nant of the number of reservation contacts will be the number of reservations actually
made. Other determinants and the assumptions made are:

1. About 75 percent of contacts will obtain reservations for two or more trips.
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Table 11. Reservation System Hardware Costs

Unit Gost Total Cost
(1)  Electronics
CPU (einicomputer: 25 ports minimum, $75,000
35 ports maximum) Contains
hard disk capacity of 300 mb
Data Back-up and 1,000
Archive Capability
Uninterruptable Power 2,000
Supply (for CPL)
Terminals (includes 5 Anacores 25 @ $3,000 75,000
communications hardware) 15 Central
5 Islands
Ticket Printers 5 Anacortes 13 @ $500 6,500
3 Central
5 islands
Report Printers 1 Central 2@ $5.000 10,000
1 Anacottes
(2}  Fumiture
Computer desks 35 25 @ $750 18,750
Ticket Printer Stands 13 13 @ $50 650
Chairs 15 (Central Office Onty) 15 @ $375 5,650
Anti-static mats 2 25 @ $50 1,250
{3) Telephone Equipment
Hand sets 18 (subtract 4 if !stands already have them) 1B@0 900
Phone Ling Instailation 16 (Central plus one at Anacortes) 16@%59 + 1,200
$59 each + time and materials $250
(4)  Total Equipment Costs $197,900

by month for 1990 and 2000. These are shown in Table 12.

2. About 20 percent will involve a cancellation or change of reservation.

3. One-third of contacts will be made a month or more in advance of satling.

Estimates of the number of reservations and reservation contacts have been made
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Table 12. Reservation System Contacts - 1990 and 2000

1990 2000
Confirmed Reservation Confirmed Reservation
Month Reservations System Contacts Reservations System Contacls
January 8,900 6,900 26,400 20,000
February 12,300 12,300 23,100 21,700
March 30,000 25,100 45100 38,500
April 32,500 28,200 51,800 47,200
May 37,600 33,200 57,400 55,500
June 41,600 44,000 64,300 71,200
July 67,100 61,800 99,600 92,800
August 77,400 55,300 106,000 78,600
September 49,200 33,300 70,100 47,600
October 29,400 21,700 48,300 36,900
November 21,700 16,300 39,400 29,700
December 21,300 14,800 338,700 27,600
Total 429,900 352,900 670,200 567,300

Source: Estimated by the Project Staff,

Cost Items - Operating costs of the system include the following items:

e Labor costs (including benefits and training)
- Reservation Center Staffing
- Reservation clerks/ticket sellers at the ferry terminals
* Computer maintenance
+ Telephone line charges
¢ Mailing charges
*  Credit card charges.
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Costs reflecting the impact of the reservations system on operations at the

Anacortes, Sidney, and San Juan Island ferry terminals are covered in a subsequent
chapter of the report.

Personnel Requirements - Labor costs dre determined by the staffing required to

operate the system. The main portion of the staffing 1s that required to operate the central
reservation office. Staffing tncludes:

* A manager responsible for the reservation sysiem and the personnel employed
to operate it,

* Reservation clerks to handle reservation contacts (telephone requests for reser-

vations and information), process incoming mail (check payments, refund
requests, tickets to be exchanged, etc.}), and mail tickets.

*  Supervisors for the operation of the reservation office.
* A computer system operator to maintain the system.

The reservation system manager would be responsible for the functions of the reser-
vation office as listed above. The manager would also be responsible for coordinating with

the software developer and the data processing operation to assure that the needs of the
reservation process are met,

The number of reservation clerks that will be needed to staff the operation is a
function of the number of reservation contacts that would occur, the average duration of
each of these contacts, and the amount of time that would be consumed by other activities
or that would be idle time. Other activities include training of new employees, handling
information requests which do not produce a reservation and resolving unusual situations.
Idle time occurs during those periods of time when the number of incoming calls on the line
would be less than the number of reservation clerks on duty. The assumptions used to

estimate reservation clerk staffing requirements (annual person-hours) are as follows:

*  The estimate of reservation contacts for 1990 and 2000 as shown In Table 12
are the basis for the calculation. Reservation contacts require an average of
2.5 minutes each (based on B.C. Ferries experience). This is net time.
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* About 85 percent of reservation contacts would be handled by the clerks at the
reservation center and the remainder by ticket sellers at the ferry terminais.
(This assumes that about 45 percent of reservations made by island residents
would be made at the ferry terminals.)

«  About 30 percent of staff time will be consumed by training and evaluation activi-
ties, breaks while on duty, processing of incoming mail, and mailing tickets,

*  About 25 percent of the clerical staff time at the reservation center will be spent
on "information only" calls. It is assumed that the existing information service
operated by WSF will be merged with the reservation operation.

The person-hours of time required to handle reservation contacts based on the
above assumptions are shown by month in Table 13. As can be seen from this table, the
staffing requirements for the reservation center—and also for the reservation clerk ticket
sellers at the terminals—will be highly seasonal. The person-hours of reservation clerk
time is six times as great In the peak months of July and August as it is in the low months
of January and February. (These numbers assume that bookings for the summer season
sailings would not be opened until sometime after March 1.)

Table 13. Reservation Clerk Personnel Needs

1990 2000
Reservation Contact Statfing Reservation Contact Staffing
Month Contacts Hours Person-Hours Contacts Hours  Person-Hours
January 6,900 288 450 20,000 833 1,300
February 12,300 513 800 21,700 504 1,400
March 25,100 1,046 1,600 38,500 1,604 2500
Apiif 28,200 1175 1,800 47,200 1,967 3,000
May 33,200 1,383 2,100 55,500 2312 3,500
June 44 000 1,833 2,800 71,200 2,967 4,600
July 61,800 2575 4,000 92,800 3,867 5,900
August 55,300 2,304 3,500 78,600 3,275 5,000
Seplember 33,300 1,387 2,100 47,600 1,083 3,000
October 21,700 904 1,400 36,900 1,538 2,400
November 16,300 679 1,000 29,700 1,238 1,900
December 14,800 617 950 27,600 1,150 1,800
Total 352,900 14,704 22,500 567,300 23,638 36,300
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Under these circumstances, efficient staffing of the reservation center would have to
include a staff of full-time employees augmented by a substantial component of part-time
employees. The full-time staff could handle the workload through the winter months but
would have to be augmented by part-time personnel from March through October. Part-
time staff would be scheduled as necessary to meet the reservation system demand, with

the peak coming in July and August. This is the staffing procedure used by B.C. Ferries
and the (Mass.) Steamship Authority.

Given these considerations and assumptions, the reservation center staffing
requirements would be as shown in Table 14.

Tabie 14. Reservation Center Staffing Requirements

Personnel . 1990 1995 2000
Manager FTE 1 1 1
Supervisors FTEs 3 3 4
Reservation Clerks
Regular FTEs 6 8 10
Pant-Time hrs/personnel 10,3007 13,600/23 16,800/28

The above estimates of reservation clerk staffing and personnel hours are subject to
several assumptions regarding the operation of the reservation system:

* The reservation center will be open about 14 hours per day on weekdays during
the peak season (for example, 7:00 a.m. to 9:00 p.m.). While there are advantages
to having a single schedule year-round, the need to minimize cost will probably

require that hours of operation will be reduced during the off-peak seasons and on
Sundays.

*  The operating plan will minimize idle time and limit the capacity and peak
staffing of the reservation center. The sizing of the reservation center—in terms
of reservation clerk stations and incoming telephone lines—involves a trade-off
between customer service and convenience and reservation system labor effl-
ciency and cost. It is assumed that the center would be equipped and staffed to
handle the average daily volume of incomlng calls during peak days but not nec-

essarily the peak demand within the day. During these times, calls will have to
be put on hold and answered in sequence.
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Based on the service criteria implied above, and the fact that the hardware plan
calls for 14 reservation clerk stations, there would be a need for 14 incoming
telephone lines in 1990 and 20 in the year 2000,

As was noted above, the reservation clerks will handle the processing of incoming
mail and the mailing of tickets in addition to their primary duty of handling reservation

contacts. The time required to accomplish these additional tasks was included in the over-
all personnel estimates.

There would also be a need for a computer system operator to maintain the com-
puter hardware. The time required to perform this task would be roughly 25 percent of a
full-time equivalent position (FTE). Scheduling the workioad of this position would require
some unusual arrangements involving other assignments. While the routine duties of sys-
tem operation could be scheduled so as to allow the reservation system to share the cost of
a system operator with some other WSDOT function, the quick response maintenance
duties would be unpredictable and frregular in their occurrence. It would be most cost
effective, therefore, to limit the scope of the system operator's job to the basic system

maintenance functions and to contract the unscheduled maintenance requirements to an
outside vendor.

With the implementation of a reservation system, it would be necessary to change
some of the terminal operating procedures. To achieve positive traffic control, all vehicles
would have to possess a ticket—for a reserved space or for a stand-by space—and this
ticket would be collected by loading attendants as vehicles drive onto the loading slip to the
ferry boat. This procedure would require additional staffing of reservation clerk/ticket
sellers at Anacortes and on the islands. The additional staffing would amount to 7,060
hours of personnel time in 1990 and 8,300 hours in 2000.

Labor Costs - Labor costs were computed using the estimates and assumptions
regarding personnel time described above. The annual wage and salary rates used include
fringe benefit costs for full-time employees and are based on the prevailing WSF {contract)
rates or on the civil service pay plan for state personnel. Wage rates were estimated and

labor costs calculated taking into account the prevailing conditions at each respective loca-
tion. The labor costs for the main reservations operation are shown in Table 15.
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Table 15. Annual Labor Cost Estimates

Cost Component 1990 2000* 2000*
Reservation Center
Reservation Center Manager
11 FTE @ $37,065 $ 37,100 $ 37,100 $ 49,900
Supervisors
314 FTE @ $25,000 75,000 100,000 134,400
Clerks (Full-Time)
6/10 FTE @ $22,500 135,000 225,000 302,400
Clerks (Part-Time)
10,300/16,800 hrs. @ $10.80 111,200 181,400 243,800
Computer System Operator
0.25/0.25 FTE @ $30,825 7,700 7,700 10,300
Total Reservation Center $366,000 $551,200 $740,800
Ferry Terminals
Reservation Clerk/Ticket Sellers
7,060/8,300 hrs. @ $12.00 $ 84,700 $ 99,600 $133,900
' 1990 dollars.
** 2000 dollars.
Notes:
1 The year 2000 costs shown in year 2000 doflars were calcuiated using a 3 percent per year compounded rate of price
inflation.

2 The cost of a computer maintenance contract fo cover special mainlenance needs is not included.

Telephone Line Charges

The reservation system would experience substantial telephone line charges. These
charges would be of two types: {1) line rentals for the computer connections to Anacortes,
Sidney, B.C., and the four island ferry terminals, and (2) long-distance charges for phone
calls made to the reservations center from outside the Seattle area.

As a basis for estimating telephone rates (installation and operation), it was
assumed that the central reservation system would be located in downtown Seattle near,
but not in, the Colman Dock. It was also assumed that AT&T rates would be comparable to

long-distance rates now betng charged WSF and that U.S. West rates would be the same as
those in the existing state contract.

Telephone line costs for connecting the remote terminals to the main reservation
center computer are estimated to be $2,418 per month. This assumes six lines to
Anacortes and one each to the other ferry terminals. Line charges for the operation of a

14-line rotating system at the main reservations center would be $675 per month.
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It was estimated that about 40 percent of the calls made t{o the reservation center
would be long-distance and would use the 1-800 service provided by U.S, West. At 2.5
minutes per call and 22 cents per minute, long-distance charges would equal approxi-
mately $77,600 in 1990 and $124,800 in 2000.

Computer Maintenance

Special computer troubleshooting and maintenance needs (a "quick response” capa-
bility) were discussed in a previous section. The estimate of computer maintenance
charges were based on the current annual cost of computer maintenance and support for
the DEC VAX computer used on the I-90 project.

The estimated annual costs of computer maintenance for the reservation system
computer installation located in Seattle are as follows:

*  System management support $6,000
* Malntenance service (2 hour response, 365 days/yr) $17,000
»  Software licenses and documentation $12,000
*  Software support and upgrades _$1,500

Total $36,600

In addition to the above costs, WSF might want to contract with the hardware ven-
dor for the use of an alternate CPU at the vendor's location on those infrequent occasions

when the main reservation computer crashed. A cost for such a service could not be
obtained for this report.

Mailing Charges

It was assumed that about 85 percent of the tickets purchased as part of the reser-
vation transaction would be matled to the customers. About 15 percent of the reserved
space tickets would be taken or picked up directly as indicated above. As a hasis for the

cost estimate, it was assumed that each envelope would contain an average of two tickets
and would cost 30 cents per mailing.
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Using the estimates of reservations made as shown in Tables 7 and 8, the cost of
mailings would be approximately $54,800 in 1990 and $85.450 in 2000.

Credit Card Bureau Charges

Standard credit card chafgcs consist of a basic access charge and a percentage of
the transaction billed. The access charge depends on the type of connection made to the

charge card processing center, and the percentage charged depends primarily on the dollar
volume of the transactions.

Conversations with one commercial bank {Seafirst) indicated that WSF would qual-
ify for a rate between 2.3 and 2.6 percent of the billed amounts. If a telephone line con-
nected the central bank's computer to the reservation center's minicomputer, the bank
would also charge $1,500 per month. The bank also indicated that there was an alterna-
tive method of connecting to WSF operation at less cost. Based on the experience of the
Woods-Hole Ferry in Massachusetts (which has obtained a credit card rate of under 2 per-

cent), it is Hkely that more favorable rates would be offered when an actual proposal is put
forth.

Credit card billing charges were estimated with the assumption that 80 percent of
reservations would be paid by credit card. The average charge per reservation transaction
would be about $24.00 and the billing rate would be 2.3 percent. Calculation of the aver-
age fare took Into account the distribution of traffic among the islands, the summer sur-
charge, the extra fare on the international runs, and the incidence of oversize vehicles. The
estimate of credit card billing charges is $67,200 in 1990 and $104.800 in 20G0.

Cost Summary

A summary of the cost items discussed above is shown in Table 16. The cost items

include all one-time purchase costs and the operating costs directly attributable to the
reservation system functions. Indirect costs resulting {from the tmpact of the reservation
system on ferry terminal operations are not included.
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For the year 2000, two-cost calculations are shown: the first column represents
cost estimates using 1990 unit cost levels, and the second column is an illustrative esti-

mate based on an assumed 3 percent per year compounded rate of inflation. The cost of
the credit card billing charges has been included.

Table 16. System Cost Summary (Direct Costs Only)

ftem One Time Costs
Computer Hardware $195,800
Telephone Installation 2,100
Software - 125,000
Total One-time Costs $322,900
Operating Costs 1990 2000° 2000
Labor
Reservation Center $366,000 $551,200 $740,800
Terminals (Ticket Sellers) 84,700 99,600 133,900
Mail 54,800 85,500 114,900
Telephone (computer lines) 26,400 26,400 35,500
Telephone {long distance & local phone lines) 77,600 124,800 167,700
Computer Maintenance 36,500 36,500 49,100
Credit Card Access Charge 18,000 18,000 24,200
Credit Card Billing Charge 67,200 104,800 140,800
Total Operating Costs $731,200 $1,046,800 $1,406,900
Average 1995 Cost $889,000

Increased costs based only on increased usage, no inflation assumed.

Cost increase of 3 percent per year compoundad assumead on lop of the increased rate of system usage.
Note:  The above does not inciude the costs resutting from increased staffing requirements at the terminals.

L1
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RESERVATION SYSTEM IMPACTS

The implementation of a reservation system for the San Juan Perries will have
impacts both on WSF operations and on ferry users, The purpase of this section of the
report is to identify and quantify these impacts to the extent possible. The level of analysis
undertaken here is commensurate with the conceptual design described above and is not
intended to meet the requirements of an Environmenta) Impact Assessment as specified in
Washington State Legislation.

The section also incluides overview comments regarding the potential impact of a
reservation system on the economy of the San Juan Islands.

Impact on Ferry Operations

The impact of the reservation system on ferry operations will involve changes in fare
collection procedures and in traffic management and control in the terminal holding areas.
An immediate effect will be the replacement of the one-point fare collection procedure with
fare collection each way for vehicles. Fare collection for passengers would remain as is with
round-trip fares collected at Anacortes (inter-island travel is free}. While this procedure is
not new or untried—it is the same procedure used on the main cross-sound routes of the
WSF system—it will require reactivation of the toll collection booths at the higher volume
island terminals and some additional personne! for ticket taking.

Overall, the reservation system will make a large contribution toward tmproved traf-
fic management and traffic safety. both with respect to the stream of vehicles entering the
terminals and the requirements of vehicle classification and storage within the terminais.

Traffic Management

The most significant effect of the reservation system on ferry system operations

would be to improve traffic management by reducing the demand for vehicle holding space
at the terminals and the adverse effects of queuing on the access roads to the terminals.

Since demand generally exceeds capacity on the more popular ferry runs, especially in
sumumer, travelers arrive well in advance of sailing time hoping to secure space on their
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desired sailing. As a result, during peak periods, the number of vehicles waiting to board
the ferry often exceeds the capacity of the terminal holding areas and causes queuing on
the access roads. As ferry trafflc continues to grow in relation to a relatively fixed-system
capacity, this situation would create increasingly longer periods of time when the terminal
holding space is filled and the arriving vehicles must queue on the access road to the ter-
minal. Current WSF experience would indicate that as this becomes a more prevalent
occurrence, there would be an increasing need for extending traffic control involving uni-
formed officers and pressure to expand terminals because of the adverse effects.

Currently, the average vehicle wait time—that is, the time between arrival at the end
of the queue and eventual boarding of the ferry—is over one hour during the summer peak
season. At Anacortes, it is approximately one and one-half hours for the midday and
evening sailings, Furthermore, with the expected growth of traffic, average wait times in
excess of two hours would not be uncommon on summer days in the future. (It already

occurs, in fact, on Sundays during much of the year at some of the island terminals.)

By comparison, at ferry systems with reservation systems {described in a previous
chapter) vehicles with reservation have an average wait of 45 minutes. In both cases, sur-
veyed vehicles with reservations are required to be in the holding area 30 minutes prior to
scheduled sailing time. The experience is that vehicles begin arriving about one hour prior
to safling time and are distributed through the next 30 to 35 minntes. (About five to ten
minutes grace is usually allowed in the advance arrival requirement unless there is a large
queue of vehicles waiting for stand-by space.)

Based on these data, the peak holding space requirement could theoretically be
reduced by half. However, there are some offsetting factors; the space requirement for seg-
regating vehicles (by destination terminal and by size) will increase because there will be
twice as many categories since for every existing category there could be an accumulation
of both reserved and stand-by vehicles. Another factor is that there will still be some trav-
elers willing to tolerate long waits to travel by stand-by. Considering all of these factors, a
35 to 40 percent reduction of in the number of peak period vehicles on hold, with some
variance among terminals, would be a reasonable expectation with the implementation of a
reservation system. As a result, there would be a definite reduction in the adverse impacts
of off-terminal vehicle queueing and in the pressure to expand the terminal holding area.
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It can be argued that there will be appreciable long-term cost savings associated
with the benefits described above. Since they cannot be readily quantified, however, they
have not been included as offsetting cost savings in this stage of the analysis. In any event,

these would be major considerations favoring a reservation system from a management
standpoint.

Terminal Operations

The implementation of a reservation system would increase the staffing require-
ments at all San Juan Ferry Terminals because of the need to reactivate one-way fare col-
lection for vehicles and the collection of tickets at the loading ramp. As envisioned by WSF
management, the procedure would include the following assignment of activities:

* Reservation transactions, call-in and walk-in, will occur at the ferry terminal
offices. Reservation clerk/ticket sellers will be on duty about 12 hours per day,
seven days a week during the peak season. There would have to be short-term

{15 minutes) parking near the terminal offices for those wishing to pick up
tickets.

*  Verification of reserved space tickets, vehicle passenger ticket sales, and stand-
by vehicle ticket sales will occur at the toll booths. Also, walk-on passenger
tickets would be sold when the main ticket offices are closed. Toll booths would
have to be staffed 16 to 18 hours per day year-round.

*  Collection of tickets. both reserved space and stand-by, would be done by a
icading attendant at the ferry ramp. This function would have to be staffed for
every sailing.

* Actual operations would involve combining some of the functions depending on

circumstances at each terminal. Generally, all the functions would be operated
May 1 through October 15.

The cost of the additional reservation clerks/ticket sellers at the terminals was

identified as a direct expense and included with the cost estimates for the reservation
center.
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Anacortes

The Anacortes terminal would operate essentially as is with some revision of the
holding area to accomnmodate stand-by vehicles segregated from vehicles with reserved
fares. An expansion of the holding area to the east is a possibility. A stand-by-only toll

booth would need to be identified so that stand-by fares could be segregated within the
holding area.

Operation of the Anacortes terminal would require an additional eight FTE loading
attendant/ticket-taker staff.

Lopez

A toll booth wouid be rebuilt at the south end of the Lopez terminal holding area and

parking would have to be reconfigured. Access to the terminal office and short-term parking
would be provided for walk-in reservations and pick up of tickets.

Additional staffing requirements would include 0.5 FTE management and 3.8 FTE
attendants.

Shaw

Some additional holding area would be needed at the Shaw terminal to provide

space for segregating reserved from stand-by vehicles. Staffing requirements would be an
additional 4.5 FTE employees at the terminal.

Orcas

The existing toll booth and holding area at the Orcas Island terminal would be ade-
quate with minor modifications (probably on the access road) to provide the space needed
for storage of stand-by traffic. There are 27 daily departures from Orcas during the peak
season, and this would require continuous staffing of the toll booth from 6:00 a.m. to

10:05 p.m. During the off-peak seasons, there are approximately half as many sailings,
and the toll booth would operate fewer hours.

An additional 3.6 FTE employees would be required at the Orcas terminal with the
fmplementation of a reservation system.

89360.05/JWMW/B936005R The TRANSPO Group, inc. Page 85



Friday Harbor

Operation of a reservation systern would require additional secured holding space
and a suitably positioned toll booth at the Friday Harbor terminal. Several alternatives for
accomplishing this expansion have been proposed in previous studies. However, the exten-
sion has been put on hold pending the resolution of the ferry terminal location issue.

For the purpose of this report, it has been assumed that appropriate ticket sales
offices would be constructed but there would not be a secured holding area. All vehicles
would have to possess a ticket which would be collected at the ferry ramp upon boarding,
The ferry schedule includes 14 departures daily during the summer season and 8 during the
other seasons. Assuming continuous staffing of the toll booth from 5:30 a.m. to 8:30 p.m.

during the summer and parttal staffing during the other seasons, there would be a need for
an additional 3.5 FTE positions at Friday Harbor.

Capital Costs

As evident from the above discussion, there are some capital and other one-time
costs for major improvements that will have to be met. The costs for these items were not
estimated as part of this study, and they are not included In the cost analysis.

Ferry System Cost Impact

The additional staffing requirements of WSF and the contract agents on the islands
(based on 1990 conditions) are summarized in Table 17, along with cost estimates. Esti-

mates of year 2000 needs were projected based on variables that would change the staffing
needs.
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Table 17. Additional Staffing Requirements and Cost Estimates

Terminal Category 1990 2000" 2000
Anacortes Attendants $202,000 $234,000 $314,500
{opez Management 12,300 12,300 16,500
Attendants 67,200 80,100 107,600
Shaw Management 21,800 21,800 29,300
Attendants 56,400 58,400 75,800
Orcas Management 15,100 15,100 20,300
Attendants 25,200 36,500 49,100
Friday Harbor Management 15,100 15,100 20,300
Attendants 40,000 48,300 64,900
Sidney Management 10,600 10,600 14,200
Attendanls 9,100 14,800 19,900
Total Cost $474,800 $545,000 $732,400
* 1990 doflars.
= 2000 dollars.

Impact on Ferry Users

The perception that a reservation system would produce clear-cut, tangible benefits
for users has, from the beginning, been the primary impetus behind interest in and investi-
gation of such a system. The perceived benefits (and these are certainly borne out as real
in other ferry operations with reservation systems) are two-fold. The first is, of course, the
removal of arodety and uncertainty that now exists over being able to get on the ferry that
one is planning to catch. The anxdety is especially acute when the desired ferry is the last
one of the day. Instances of travelers being left on the dock after the last ferry run of the
day occur now and are bound to become more prevalent. The benefit comes from the sat-
isfaction of having a guaranteed space on the ferry that one is planning to take.

The second benefit to ferry users of a reservation system also results from the
assurance of having a guaranteed space. It is the ability to arrive at the terminal a reason-
able time in advance of the scheduled sailing, rather than having to arrive far in advance of
the ferry departure just to be able to get on it. A significant reduction in ferry wait-times is
a tangible and quantifiable benefit of a reservation system for most travelers.
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Based on observations of existing ferry wait-times at the Anacortes and island ferry
terminals, and comparing these to data from ferry systems with reservation systems
(described previously in this report), estimates have been made of the savings in wait-time
that would occur with a reservation system. Currently, the average vehicle wait-tte at
Anacortes during the summer season {excluding the early morning sailings) is on the order
of one and one-quarter to one and one-half hours. By comparison, the average watt-time of
vehicles having reserved space is 45 to 50 minutes. The arrtval pattern is affected by the
fact that vehicles must be in the queue 30 minutes in advance of scheduled departure. The
estimate of time saved annually is shown in Table 18.

Table 18, Estimated Annual Time Savings

1990' 2000

Vshicles With Reservations

Summer Season 198,100 284 400

Remainder of Year 231,800 385,800
Average Time Savings

Summer Season 35 min. 50 min.

Remainder of Year 25 min. 40 min.
Estimated Time Savings

Total Vehicle Trips 212,000 tws. 434,000 hes.

Work-Related Trips 53,000 tws. 124,000 hrs,

Nonwork-Related Trips 159,000 hrs, 370,000 hrs.

The next step is to place a value on the time savings, and this is more difficult. The
difficulty arises from the fact that the value of time for travelers is not uniform. Rather, it
varies depending on the circumstances of each indtvidual. It varies from zero to the level of
professional billing rates, which can exceed $100 per hour. Because of this characteristic
of the value of time for travelers, estimating the value of time is problematical at best and ts
done only to illustrate benefits in relation to cost.

Without entering into an overly technical discusston of the value of time, there are &
few considerations worth mentioning:

*  There is a more tangible economic basis for estimating the value of time for
work and business-related trips than for other trips.
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¢  Unlike the ferry ride itself, the experience of waiting in a holding area before
boarding a ferry has very little intrinsic value.

» Even with soclal-recreational (vacation, holiday, etc.) trips, for which there is no
alternative economic endeavor, the ferry wait is a loss, since it takes away from
the experience anticipated at the destination end of the trip.

¢ The repeated requests made to WSF by sland residents to have a priority load-
ing feature for island residents is an indication of the disutility (negative value)
of waiting to board the ferry.

Based on these and other considerations, the average value of time arrived at for
this analysis is: $6 per hour for work and business-related trips (vehicle occupancy 1.2)
and $4 per hour for nonwork-related trips (vehicle occupancy 2.2).

Using these values, the monetary estimate of annual time savings of San Juan ferry
users that could be associated with a reservation system is:

Trip Categories 1990 2000

Work-related trips $318,000 $744.000
Nonwork-related trips $636.000 $1,480.000
Total $954,000 $2,224,000

Inflated at a compounded rate of 3 percent a year, as was done with the system cost
data, the year 2000 time savings is valued at $2,989,000.

Impact on the Local Economy

The economic impact of transportation changes are best understood as a function of
two factors:

* The value of the trip; that is, the activities (rewards and benefits) which are
expected to occur at the destination of the trip.

« The disutility of travel, as measured by the cost of the trip, the total travel time,
and travel comfort. ‘The priority order of these items depends on the individual.
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Transportation access is a major factor in the economy of the $an Juan Islands
because travel to and from the islands is more expensive and less conventent than if the
islands had direct highway access. Given that the islands will never have a land bridge
connection, the main factors are the fare, the frequency of sailings, and the assurance
(dependability) of boarding,.

The impact of a reservation system would be (1) to mcrease the fare (about $1 per
vehicle trip) and (2) to inerease the assurance of being able to make the trip according to
the user's time plan. The first is a negative impact, and the second fs positive. To fllustrate
the relative effect of the former item, Table 19 shows a fase and schedule frequency com-

parison ameng the WSF, B.C. Ferries, and Woods Hole systems (the fares are one-way auto
without driver).

Table 19, Fare and Schedule Frequency Comparison

Summer Oft-Season
Daily Regular Drscount Daity Regular  Discount
Ferry Service Runs Fare Fare Runs Fare Fare
" WSF

Anacortes-Friday Harbor 8 $6.71 $4.48 7 $5.62 $4.48

Anacortes-Orcas 9 598 68 8 4.65 3.68
B.C. Ferries

Tsawassen-Guilf Istand 3 13.60 10.90 3 13.60 10.90
Steamship Authority

Woods Hole-Martha's Vineyard 13 30.00 15.00 12 15.25 12.50

Notfe: The B.C. Ferrias faras have been siated in U.S. doflars.

From the above, it can be seen that the fare increase required to cover the cost of
the reservation system is fairly inconsequential compared to these other ferry operations. it
is all very much relative. If San Juan ferry fares had been at a level comparable with the
other systems cited (an increase of from 100 to 400 percent), there would be a different
scale of development. In other words, there would have been a substantial economic

impact;. that is, a lesser rate of population growth and less commercial activity.
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FINDINGS AND CONCLUSIONS

Cost-Benefit Summary

The cost-effectiveness of a reservation system as described and detalled in this
report is summarized in Table 20.

Table 20. Cost-Benefit Summary

1990 2000
Direct Costs $731,200 $1,045,800
Costs indirect Costs 474,000 545,000
Total Costs $1,206,000 $1,591,800
Benefits Time-Savings Benefits $954,000 $2.224,000
Benefit’'Cost Ratlo 0.79 1.40

While the above numbers should be taken as generalized estimates at this time,
they are indicative of the equivalence of benefits and costs of a reservation system and of
the probability that benefits would increase more rapidly than costs in the future, In any
event, the comparison is conservative because the cost estimates were generally on the high
side, and the benefits do not include some items that are subjective and were, therefore,
not included in this quantified comparison.

The net additional cost occasioned by the reservation system amounts to approxi-
mately $1.70 per vehicle trip. How this cost 1s to be borne would be decided as part of the
fare and subsidy policy determined by the State Transportation Commisston.
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Overall Findings and Conclusions

*  The decision to conduct the study at this time was correct even though to many
island residents, conditions do not yet warrant the cost and inconvenience
associated with a reservation system. It is prudent for both WSF management
and the public to have information well in advance of when conditions will war-
rant implementation of a major program such as a reservation system,

* The study demonstrates that a reservation system is feastble for the San J uan
Island Ferry routes: and that one could be established without any serfous
obstacles. If established, the system would operate comparably to such
systems on ferry operations elsewhere.

* The cost of a reservation system, while not insignificant, would he commensu-
rate with quantifiable benefits to users. Benefits to the WSF—although not
quantified in this study—would be substantial. They are:

- Traffic management and safety benefits from the orderly arrival of vehicles
in advance of scheduled ferry sailings.

- Areduction, if not elimination, of vehicle queuing on the access roads to
the terminals.

- Less need for traffic control mvolving unifermed police officers; fewer traffic
infractions and citations.

- Less pressure to expand holding areas at terminals to reduce the adverse
impacts of vehicle queuing.

*  The effects of a reservation system are perceived as threatening to some ferry
users, particularly island restdents. This is because the ferry service is essen-
tial to the day-to-day activities of most island residents, and because it is at the

center of controversial issues, such as state subsidies and local growth
management.

*  The study report provides sufficient technical detail so that it can provide a
resource for future discussions of ferry service conditions and the potential role
of a reservation system.
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