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PREFACE

The evaluation of the Fare and Service Demonstration in Van-
couver, Washington was conducted by SYSTAN, Inc. of Los Altos,
California wunder contract tc the Transportation Systems Center
(TSC) of the U. S. Department of Transportation (DOT) as part of
the Service and Methods Demonstration (SMD) Program sponsored by
the Urban Mass Transportation Administration (UMTA). Richard
Albright of TSC served as technical advisor and monitor during
the demonstration and Vincenzo Milione was the UMTA project
manager,

SYSTAN wishes to acknowledge the cooperation and diligence
of the TRI-MET, Vancouver Transit and C-TRAN staff who, in spite
of other pressing demands on their time, provided the data neces-
sary to evaluate the demonstration improvements.

This report summarizes an extensive unpublished document

prepared by Carolyn Fratessa, the SYSTAN evaluator of the
project.
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EXECUTIVE SUMMARY

OBJECTIVE

The primary objective of the Vancouver, WA demonstration
was to reduce traffic congestion in the I-5 corridor between Van-
couver and Portland, OR through an increase in transit usage. A
series of service improvements, marketing activities and fare
reductions was designed to achieve that objective. The inno-
vative aspect of the project was the sequential application of
the improvements. The effect of each improvement was analyzed
before the following one was implemented.

SETTING

Prior to the demonstration, about 10,500 workers residing in
Clark County, WA commuted across the Columbia River to jobs in
Oregon. Many of these jobs were located in areas along the 12-
mile I-5 corridor. Only about two percent of the commuters used

transit. A slightly higher percentage of off-peak travellers
rode the bus.

Peak hour traffic on the Interstate highway bridge regularly
exceeded 5,000 vehicles per hour on the three lanes in the peak
direction. Average weekday traffic in both directions was
measured at 107,000 vehicles. The highway's capacity was limited
by a short four lane section south of the bridge.

Transit service between Vancouver and Portland was provided
by Line 5 of TRI-MET, the Tri-County Metropolitan Transportation
District of Oregon. Local service in Vancouver was provided by
Vancouver Transit (VT), which was absorbed during the project by
Columbia Transit (C-TRAN) as part of a general expansion of tran-
sit services in Clark County.

SELECTION OF IMPROVEMENTS

Pre-demonstration planning was begun in October 1978. To
provide a Dbasis for the detailed design of the improvements, a
two-part program of market research was carried out. The first
set of studies investigated travel patterns and potential transit
markets between Clark County and Portland. The other sought to
determine Clark County residents' attitudes towards transit and
their awareness of transportation alternatives.
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Based on the results of the market studies, commuters from
Clark County to downtown Portland were chosen as the primary tar-
get market, and a phased program of transit improvements was
developed. The program, which was reviewed and adjusted midway
through the project, consisted of the following sequential

improvements, all of which were supported by promotional activi-
ties:

1. Line 5 capacity increase via trailer buses (separate
units that trailed the regularly scheduled buses) and a
park-and-ride lot near the Vancouver transit terminal;

2. Line 5 frequency increase;

3. Suburban feeder route extensions to Hazel Dell and Van-
couver Mall in Clark County, with park-and-ride lots at
the ends of the routes;

4, Hazel Dell express service direct to Portland;
5. Express route modification and fare reduction; and

6. Further reduction of Hazel Dell express fare, and on-
board sale of punch card passes.

EFFECTS OF IMPROVEMENTS

The growth of Line 5 ridership during the two years of the
demonstration, whose first phase began in September 1979, was
greater than would have been expected on the basis of an extrapo-
lation of pre-demonstration +trends. Average daily ridership
during the final month of the demonstration was 2,306, in compar-
ison to the 1,950 riders that would have been expected without
the project. Although the demonstration activities and improve-
ments played a role in that increase, other factors also contrib-
uted. According to responses to a rider survey, high gasoline

prices and freeway congestion were the most important reasons for
choosing to ride the bus.

Line 5 revenue recovery dropped from 58 percent prior to the
demonstration to 44 percent during its last three months, a
result primarily of cost increases unrelated to the demonstration
improvements. Fares were increased twice during the project as
part of TRI-MET system-wide adjustments. These increases, which
were not a component of the demonstration, adversely affected
Line 5 ridership growth, especially during off-peak hours, and
obscured the success of the service improvements. (Demonstration
fare changes were programmed only on the new Hazel Dell express
route.) Ridership growth near the end of the project may also

have been constrained by a lack of bus capacity during the peak
periods.
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Local transit ridership in Vancouver increased moderately
during the demonstration, especially in the second vyear. During

that year, transfers to TRI-MET Line 5 increased from 16 to 25
percent of all C-TRAN riders.

The two suburban route extensions met with limited success.
The Vancouver Mall route, which provided transit service where
none had existed before, attracted a shopping clientele and did
little to feed passengers to Line 5. The Hazel Dell route fared
somewhat better. By the end of the demonstration, an average
daily ridership of approximately 400 passengers had been estab-
lished, about four times that of the Vancouver Mall route. As a
feeder service, Hazel Dell buses provided about five ?ercent of
all Line 5 morning peak riders. The Hazel Dell route's revenue
recovery was slightly better than the Vancouver local norm of 11
percent. The Vancouver Mall route recovered no more than eight
percent of its costs.

The Hazel Dell express provided one morning run to Portland
and one return run in the afternocn. For a premium fare
(initially twice the regular fare), transit riders to Portland
could save eight minutes in the morning and 17 in the afternoon.
Few riders chose to use the service. However, as the fare was
reduced, ridership increased, rising from an average of 18 one
way trips per week during the first two months to 57 per week
during the final two months of the demonstration. A post-demon-
stration fare reduction further increased usage to an average of
82 per week. Even with the fare reductions, the express service
was not able to generate sufficient revenue to cover its opera-
ting costs.

The effect of the demonstration improvements on traffic con-
gestion in the I-5 corridor was minimal. The number of peak hour
automobile trips which were eliminated did not exceed 50. An
equal or greater reduction in the number of automobile trips
resulted from an increase in average vehicle occupancy, which
rose during the morning peak from 1.22 to 1.24. Peak hour traf-
fic showed almost no variation during the demonstration, although
off-peak traffic did drop slightly, primarily as a consequence of
higher gasoline prices.
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1. INTRODUCTION

1.1 BACKGROUND

At the time of the demonstration project described in this
report, Clark County and the City of Vancouver, WA were linked to
Portland, OR by a single highway route, Interstate 5, which
crossed the Columbia River on the only highway bridge within a

40-mile radius. (A second connection, the Interstate 205 bridge
about six miles to the east, was opened in 1983, after the con-
clusion of the demonstration project.) Traffic congestion on

the bridge and in the I-5 corridor had grown to severe propor-
tions and had been under study since 1974 by several agencies,
including the Columbia Region Association of Governments (CRAG).

In a major study of the I-5 corridor congestion problem,
CRAG concluded that the expected continued development of indus-
trial areas in Portland and residential areas in Clark County
would only exacerbate the situation. The study recommended
several measures for alleviating the congestion, including the
expansion of carpool marketing in Clark County, the implementa-
tion of traffic management schemes in the Portland portion of the
corridor and the development of a coordinated public transit sys-
tem in the corridor and the suburban residential areas of Clark
County.

Because only about two percent of the commuters from Clark
County to Jobs in Portland (the dominant commute flow) used
public transit for their journeys to and from work, planners
perceived the existence of a potentially great opportunity for
diverting peak hour automobile users to transit through the
introduction cf marketing and service improvements. This oppor-
tunity, together with the similarity of the situation to other
regions with well-defined but congested commute corridors, sug-
gested that the Portland-Vancouver region would be an appropriate
site for an UMTA SMD demonstration project to test the effective-
ness of the proposed transit improvements. An application for an
UMTA grant to help finance the demonstration was initiated by the

City of Vancouver, and approval of the grant was obtained in
October 1978.

1.2 OBJECTIVES AND SCOPE OF PROJECT

The primary objective of the Vancouver demonstration was to
reduce traffic congestion in the I-5 corridor connecting Vancou-
ver and Portland. The objective was to be achieved through the
implementation of a series of transit promotional and service



improvements and fare reductions designed to increase transit
ridership at the expense of personal vehicle use. Although none
of the improvements was by itself an innovation, the staged
implementation of the measures, coupled with the dynamic planning
of successive improvements based on the results of prior actions,
represented an innovative approach to the achievement of the
project's objective.

Two secondary objectives related to the alleviation of I-5
congestion were the reduction of the morning peak period traffic
in downtown Vancouver and the increase of transit ridership in
Vancouver.

The price, promotional and service improvements which were
tested can be classified in the following general categories:

1. Improvement of park-and-ride facilities;
2. Increasing service frequency and capacity;
3. Introduction of express buses;

4, Expansion of service into new areas;

5. Reduction of fares and introduction of new payment
methods; and

6. Advertising of service and price improvements.

The project was carried out in several stages. Pre-demon-
stration planning and market research began in October 1978 and
continued for ten months through August of the following vyear.
The "first year" of the demonstration, initiated in September
1979, included promotional activities, a new downtown park-and-
ride lot in Vancouver and increased bus capacity, followed by an
increased frequency of bus service to Portland. The "second
year" began in November 1980 and continued through October 1981.
During that period, the service improvements of the previous
period were maintained, and improvements in the other categories
listed above were sequentially introduced.



2. SETTING

2.1 PORTLAND-VANCOUVER REGION

The Portland OR-WA Standard Metropolitan Statistical Area
(SMSA) encompasses Multnomah, Clackamas and Washington Counties
in Oregon and, on the opposite side of the Columbia River, Clark
County in Washington (see Figure 2-1). The 1980 population of
the SMSA, the 32nd largest in the USA, was 1.24 million, up from
1.0 million in 1970. The population growth occurred almost
entirely in the suburban and rural areas of the SMSA. The popu-
lation of Portland declined from 380,000 to 366,000 and that of
Vancouver, WA increased only slightly from 41,800 to 42,800, but
Clark, Clackamas and Washington counties each experienced an
increase of about 50 percent during the period. The 1980 popula-
tion of Clark County (which includes Vancouver) was 192,000.

Portland, in Multnomah County, is the commercial and indus-
trial heart of the region. The regional work force in 1970 was
estimated at about 400,000 persons, about half of whom were
employed in Portland. Although a trend towards decentralization
of industrial location has been observed, the greatest concentra-
tion of employment by far is still found in Portland.

In 1977, prior to the demonstration, the working population
of Clark County was estimated at 47,000. About 10,500 of those
workers, or 22 percent of the total, commuted to jobs in Oregon.
Commuters in the opposite direction, from Oregon to Clark County,
numbered only about 4,000. About 60 percent of the southbound
commuters terminated their trips in one of the following four
zones of commercial and industrial activity, all of which border
the Interstate 5 corridor between Vancouver and Portland (see
Figure 2-2):

1. Rivergate/Hayden Island/Jantzen Beach;

2. Swan Island;

3. Northwest industrial area on the Willamette River; and

4. Central Business District (Downtown Portland).

The I-5 corridor extends from 78th Street in north Vancouver
to downtown Portland, a distance of approximately 12 miles. On
the Portland side of the river, I-5 is paralleled by two rela-
tively high-quality arterials, state routes 99E (Union Avenue)

and 99W (Interstate Avenue), as indicated in Figure 2-2. At the
time of the demonstration, when the I-5 Columbia River bridge was
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the only 1link between the two cities as well as the principal
north-south regional connector, all commute traffic was forced
into the corridor along with the heavy interregional traffic.

2.2 PARTICIPANTS IN THE PROJECT

A variety of organizations and agencies participated in the
demonstration, as illustrated in Figure 2-3. Some of these were
created or disbanded during the course of the project. The City
of Vancouver, as the applicant for the grant and the recipient of
the UMTA demonstration funds, was responsible for implementing
and administering the project, a task that was delegated to the
manager of Vancouver Transit (VT). At the outset of the demon-
stration, VT provided service only within the city limits of
Vancouver.,

In November 1980, at the beginning of the second year of the
demonstration, a favorable public vote on an expanded service
area led to the creation of Columbia Transit (C-TRAN), a new
agency which absorbed VT and, after hiring additional staff,
extended transit service outside the city limits into Clark
County. Responsibility for the demonstration project was passed
from VT to C-TRAN.

The Tri-County Metropolitan Transportation District of
Oregon (TRI-MET) operated in the Portland area and provided bus
service between Portland and Vancouver under a deficit-sharing
agreement with the City of Vancouver and Clark County. That
agreement was shifted to C-TRAN in November 1980. TRI-MET also
operated a regional carpool matching service and worked with the
Washington Department of Transportation on a Clark County ride-
sharing program.

A Technical Advisory Committee (TAC) was composed of repre-
sentatives of ten agencies affected by the demonstration. The
TAC was formed in 1978 to advise and reach consensus on project
activities. When CRAG, the bi-state metropolitan planning organ-
ization was voted out of existence, responsibility for transpor-
tation planning in Clark County was assumed by the Clark County
Regional Planning Council, a representative of which was added to
the TAC. Also represented was the Metropolitan Service District,
the transportation planning agency for the Portland area. Other
members of the TAC are indicated in Figure 2-3.

The evaluation of the demonstration was performed by SYSTAN,
Inc., under contract to the Transportation Systems Center (TSC)
of the U. S. Department of Transportation. To insure that an
objective evaluation was conducted, SYSTAN prepared evaluation
plans, monitored the demonstration, supervised data collection,
analyzed results and reported its findings to TSC.
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2.3 PRE-DEMONSTRATION STATUS

Prior to the demonstration, Vancouver Transit operated eight
buses on six routes. Buses met at the downtown transit terminal,
where transfers to TRI-MET's Line 5 to Portland were possible.
VT weekday ridership averaged about 1,400 passengers. The basic
fare was 35 cents, with special fares for the elderly, handi-
capped and young (15 cents). A monthly pass allowing unlimited
rides could be purchased for $12.00 ($5.00 for the elderly and
handicapped), and a one-day pass cost 70 cents. The use of part-
time drivers was allowed.

TRI-MET operated 515 buses on 70 routes. A basic fare of 45
cents was collected; free transfers were provided except for some
trips to outer areas, for which a surcharge of 20 cents was
added. Many of the routes converged at a ten-block transit mall
in the Portland CBD.

The TRI-MET Line 5 route from Vancouver to Portland origi-
nated at the VT downtown terminal (see Figure 2-4), although pas-
sengers were also boarded at a temporary park-and-ride lot eight
blocks south of the terminal which the buses passed on the north-
bound leg of their route before arriving at the terminal. Line 5
buses crossed the I-5 bridge, left I-5 to stop at Jantzen Beach
on Hayden 1Island, continued on I-5 over the Slough bridge and
then exited to 99W (Interstate Avenue), from which they crossed
the Broadway bridge and finished their journey at the Portland
Mall. The reverse route was similar. One morning southbound
trip originated in Hazel Dell, six miles and 20 minutes north of
Vancouver, and ran express via I-5 rather than 99W; an afternoon
northbound express alsoc terminated in Hazel Dell,

The Line 5 trip of eight miles (from the Vancouver terminal
to Portland mall) was scheduled at 26 to 29 minutes during the
morning peak, during which the intervals between southbound buses
ranged from 12 to 30 minutes. In the afternoon peak period,
scheduled northbound headways varied from 16 to 35 minutes and
scheduled ¢trip times ranged from 34 to 44 minutes, although
delays of five minutes or more were often experienced. These
delays adversely affected the programmed connections with VT
buses at the Vancouver terminal. Twenty-two runs were made each
weekday using five buses in peak periods and two in the off-
peaks. The Line 5 pre-demonstration route and schedule are shown
in Figure 2-5.

Line 5 morning southbound trips took about 10 minutes longer
than a comparable automobile trip between downtown Vancouver and
downtown Portland. Northbound afternocon trips required about 15
minutes more than travel by automobile., These differences were

approximately doubled for trips between Hazel Dell and downtown
Portland.
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FIGURE 2-5

TRI-MET LINE 5 PRE-DEMONSTRATION ROUTE AND SCHEDULE




The fare for a ride on Line 5 was 75 cents. A monthly pass
was offered for $27.00. Revenue covered about 58 percent of the
operating costs. Sixty percent of TRI-MET's Line 5 operating
deficit was reimbursed by the City of Vancouver, the rest being
absorbed by TRI-MET.

At the start of the demonstration, Line 5's growing rider-
ship had reached about 1,100 passengers per day, averaging 25
riders per one-way trip. Some peak hour trips were overcrowded,
however, with up to 70 people per bus. Almost all the passengers
originated or terminated in Vancouver or Hazel Dell, since lower-

priced competing services along the southern portion of the route
" discouraged local demand in Portland.

The Line 5 commute ridership between Vancouver and Portland
amounted to only about two percent of all southbound commuters,
with the consequence that traffic on the I-5 freeway was heavily
congested during the peak periods. Peak hour traffic on the six-
lane bridge regularly exceeded 5,000 vehicles in the peak direc-
tion. Average weekday traffic in both directions was measured at
107,000 vehicles, with the highest volumes occurring during the
summer months when vacationers added to the regular traffic.

The Interstate Highway's capacity was 1limited by a short
four lane section Just south of the Slough bridge in Oregon.
This bottleneck as well as congestion at a few of the inter-
changes caused southbound morning peak traffic to back up as far
north as 39th Street in Vancouver. A similar phenomenon was
experienced in Portland during the afternocon peak. In both
cases, traffic on the adjacent local streets was affected as
vehicles queuved to enter I-5. Volume-to-capacity ratios of 1.4
to 1.8 were experienced in the Oregon northbound lanes during the
afterncon peak, reducing speeds to as low as 10 miles per hour.
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3. PROJECT PLANNING

3.7 PRE-DEMONSTRATION SURVEYS

Pre-demonstration planning was begun in October 1978,
shortly after the award of the UMTA grant. To provide a basis
for the detailed design of the service improvements to be in-
cluded in the demonstration project, a two-part program of market
research was carried out. The first set of studies investigated
existing travel patterns and potential transit markets between
Clark County and Portland. The other sought to determine Clark
County residents' attitudes towards transit and their awareness
of transportation alternatives.

The analysis of existing travel patterns and potential tran-
sit markets was conducted by the Metropolitan Service District
(MSD), wusing data from a 1977 household survey. The study
determined that the major flow of home-based work trips across
the river was southbound from Washington to Oregon, and that most
of those trips originated east of downtown Vancouver and 1I-5, as
shown in Table 3-1. Northbound trips from Oregon to Clark County
were widely dispersed and much fewer in number.

After correlating the travel patterns with the sociceconomic
characteristics of the residents of the origin areas, the study
concluded that all four destination areas indicated in Table 3-1
offered a potential for peak period transit service and that
three of the four would support cff-peak service. A potential
for vanpool and carpool programs to all areas except downtown
Portland was also recognized. The best location for a park-and-
ride lot to serve potential transit users was determined to be
east of the I-5 freeway in Vancouver. A relatively low potential
for attracting Oregon-based trips to transit was detected.

Additional information on travel patterns was obtained in
February 1979 from an on-board survey of 100 TRI-MET Line 5
riders and 100 VT users. Many of the VT users were interviewed
at the Vancouver transit terminal. The results showed the desti-
nations of Line 5 riders (of whom 61 percent travelled to and
from work) and VT users (28 percent of whom accounted for work
trips and 42 percent for shopping trips) to be as follows:

Downtown Portland Northwest Portland
Line 5 riders 72% 12%
VT users 41% 35%

13



TABLE 3-1

WEEKDAY HOME-BASED WORK TRIPS FROM CLARK COUNTY
TO THE PORTLAND AREA

Destination
Rivergate, Swan North- Down-
Hayden Island, west town
Origin Island, Univ, Indus. Port- Total
St. Johns Park Park land
Downtown 400 240 290 240 1,170

Vancouver

Suburban Clark

County east of 3,900 2,430 1,950 1,680 9,960
Interstate 5

Suburban Clark

County west of 820 490 390 340 2,040
Interstate 5

Total 5,120 3,160 2,630 2,260 13,170
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The second major study, a telephone survey conducted by a
consultant to the City of Vancouver, determined the attitudes of
Clark County residents towards transit and their awareness of
transit. It also established the characteristics of I-5 corridor
users prior to the demonstration as a basis for comparison with
the results of later surveys to detect changes in transit usage.

The survey indicated that 44 percent of Clark County resi-
dents over 16 years of age made at least one trip per week to
Portland. However, only three percent of the sample used transit
for their trips to Portland. Most non transit riders travelled

to 1locations in northwest and northeast Portland, areas without
direct transit service.

Most transit wusers, who tended to be female and older and
less affluent than the community norm, felt they were receiving
good service, but non-users appeared to have little awareness of
or experience with transit. TRI-MET Line 5 service was rated as
good or very good by 70 percent of both TRI-MET and VT riders;
about 50 percent of the former and 85 percent of the latter felt
the same way about VT service. About two-thirds of the non-users
interviewed were unable to rate the services. Few non-users had
seen schedules, route maps or advertisements, although most were
aware that information could be obtained by telephone.

The survey highlighted incentives that might induce non-
transit wusers to ride the bus. Most important was an expanded
service including direct routes from Vancouver area neighborhoods
as well as direct service to more Portland destinations. Better
connections between VT and TRI-MET services were also desired. A

fare reduction was found to be one of the least important
incentives.

3.2 SELECTION OF IMPROVEMENTS

Based on the results of the market research studies, project
planners designed the service and promotional improvements to be
implemented and tested in the demonstration. Chosen as the pri-
mary target market were the commuters from Vancouver to downtown
Portland. A phased program for introducing the selected
improvements was developed.

For the project's first phase, plans were made to increase
transit capacity in the I-5 corridor, construct a new park-and-
ride lot in Vancouver and promote the improved services. 2An
increased frequency of service and additional promotional activi-
ties were scheduled for a second phase to begin abcut four months
later. Service improvements planned for later stages included
route extensions into suburban neighborhocds, express buses and
more park-and-ride lots.
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Of primary concern during the pre-demonstration planning
period was a shortage of lease buses caused by rising gasoline
prices and a consequent higher demand for transit wvehicles. That
problem was overcome, however, and a new contract between TRI-MET
and the City of Vancouver for the Line 5 improvements was
approved in June 1979, enabling the first phase to begin in Sep-
tember 1979.

Although the market surveys had indicated the potential
viability of carpool and vanpool programs, these were not in-
cluded in the demonstration project because of the 1lack of an
appropriate institutional mechanism to manage them.

The planning and design of the marketing and service
improvements continued throughout the duration of the project.
The effects of each improvement were monitored, evaluated and
taken into account in the design and implementation of the
following ones. After the completion of the second phase of the
demonstration in June 1980, a temporary moratorium on further
improvements was observed while the next stages of the project
were analyzed and designed.

During the interim planning period, projections of rider-
ship, costs and revenues were developed, and a mix of suburban
route extensions and express services was selected for implemen-
tation, with the objective of increasing transit usage while
recovering a greater portion of costs through the fare box. BAlso
planned for implementation were promotional activities, fare
adjustments and pricing incentives. Different options were
developed for improvements beyond the first set, enabling the
later changes to be adjusted to take into account the results of
earlier ones.

The proposed plan was to introduce service changes every
three months and, mid-way through each three-month period, to
offer pricing incentives to build up ridership. The design of
one of the suburban route extensions provided an opportunity to
compare the impacts of parallel conventional and express services
with different frequencies and fares.
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4, MARKETING AND SERVICE IMPROVEMENTS

The marketing and service improvements were implemented in
six increments. The first two groups of improvements, referred
to as Phases I and II, constituted the first year of the demon-
stration. Phase I began in September 1979 and was followed in
January 1980 by Phase 1I, which continued through June 1980.
After an interim planning period, the second year of the demon-
stration began in late November 1980 and continued through
October 1981. The second year was divided into four stages which
lasted approximately three, two, two and four months, respec-
tively. The two phases of the first year focused primarily on
the mainline TRI-MET service from Vancouver to Portland (Line 5),
while the four stages of the second year concentrated on route
extensions, feeder services, a new express service and express
fare changes in Vancouver and Clark County. The demonstration
improvements are summarized in Table 4-1.

4,1 PHASE I: LINE 5 CAPACITY; PARK-AND-RIDE

The improvements implemented during Phase I of the project,
which began on September 4, 1979, included an increase in Line 5
capacity, the opening of a new park-and-ride lot in downtown Van-
couver and a publicity campaign in Clark County to promote the
use of transit for trips to Portland.

The increase of capacity on Line 5 was achieved by adding a
trailer bus (a separate unit that trailed the regqularly scheduled
bus) to the 6:55, 7:13 and 7:25 a.m. Vancouver departures and the
4:30, 5:00 and 5:16 p.m. Portland departures. The trailer buses
did not accompany the scheduled runs beyond the Vancouver ter-
minal to Hazel Dell, however. The existing route and schedule,
shown previously in Figure 2-5, were not changed, nor were the
extra buses advertised or indicated in the printed schedule.

The 106-car park-and-ride lot was located at Columbia and
15th, three blocks from the Vancouver terminal along the route to
Portland. It opened on September 19. The sign, lighting and
landscaping were completed in late October, and a shelter was
moved to the site about a month later. The temporary 70-car
park-and-ride 1lot on the northbound route near the I-5 bridge
interchange remained in service throughout the demonstration.

Line 5 service was promoted by ads and news stories in the
Vancouver press. The newspaper ad shown in Figure 4-1 was run in
The Columbian four times in September and once in October, the
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TABLE 4-1

SUMMARY OF DEMONSTRATION IMPROVEMENTS

Period Duration Improvements

Year 1, Phase I Sep 79 Jan 80 Line 5 capacity increase

via trailer buses

Downtown Vancouver park-
and-ride lot

Year 1, Phase II Jan 80 - Jun 80 Line 5 frequency increase
Interim Planning Jul 80 - Oct 80 (Line 5 service unchanged)
Year 2, Stage 1 Nov 80 - Feb 81 Suburban feeder route ex-

tensions to Hazel Dell
and Vancouver Mall

Park-and-ride lots at ends
of feeder routes

Year 2, Stage 2 Mar 81 - Apr 81 Hazel Dell express service
direct to Portland

Year 2, Stage 3 May 81 - Jun 81 Express route modification

Express fare reduction via
punch card system

Year 2, Stage 4 Jul 81 - Oct 81 Further reduction of Hazel
Dell express fare

On-board punch card sales

18



Now Tri-Met buses maie 25 trips to Pertiand daily.
At super savings.

it's just 75+ one way to Qveriook Park, the Kaiser Cline,
Coliseum and downtown Partiand. &l on Tri-Met line 5.

it's convenient. Most Vancouver residents live within a few
blocks of a Vancouver Transit stop. Just board the nearest
bus to downtown Vancouver ang transfer to Tn-Met.
‘While others fight bridge traffic you'll firsh your merning
newspaper. In comfart. .

Or drve to the new Park & Ride lot at Calumbia & 15th in
cowrtown Vancouver. Park ail day free and catch Tri-hiet
right there.

For Tri-Met schedules stop by your nearest 7-Eleven store.
You'll find Vancouver Transit schedules at its office, 15th and
Main, downtown. Or call £95-0123 for information en both,

Wancouver Transit in Wancouver. Tri-Met ta Fortland,

First class service at super savings.
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*
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FIGURE 4-1
PHASE I NEWSPAPER AD
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first promotion of Line 5 since TRI-MET took over the route in
1976. An ad was also printed once in January in a Clark County
supplement published by The Columbian. The opening of the new
park-and-ride lot was featured in a news story, and the installa-
tion of the shelter was announced through the printing of a large
photograph of the facility.

4.2 PHASE II: LINE 5 FREQUENCY

On January 21, 1980, the frequency of Line 5 service was
substantially increased by moving the three morning peak and the
three evening peak trailer buses into separately scheduled slots.
In addition, two more morning runs and four more midday runs from
Vancouver to Portland were scheduled, and six more evening depar-
tures from Portland to Vancouver were added (see Figure 4-2).

These changes in the frequency of service increased the num-
ber of scheduled departures to Portland during the morning peak
(6:00 - 8:30 a.m.) from seven to 12. The number of bus trips to
Portland during that period went up from 10 to 12, providing a 20
percent increase in morning peak capacity (in comparison to Phase
I capacity). The scheduled runs to Vancouver during the evening
peak (4:00 - 6:30 p.m.) increased from six to 10 and the number
of bus trips from nine to ten, increasing evening peak period
capacity by 11 percent. Five new runs to Vancocuver after the
evening peak were also programmed, extending service from the
6:18 p.m., latest scheduled departure time before and during Phase
I to a new latest scheduled departure time of 9:33 p.m.

The increased frequency was promoted through newspaper ads,
brochures mailed to all Vancouver households and interior signs
in all VT buses. The newspaper ads appeared in The Columbian
four times during February. A local radio station also provided
public service announcements of the schedule changes during the
first three or four days they were in effect. A collage of the
advertising material is shown in Figure 4-3.

Although Phase ITI was terminated at the end of June, TRI-MET
Line 5 service was maintained at the Phase II level throughout
the rest of the demonstration.

4.3 STAGE 1: ROUTE EXTENSIONS; PARK-AND-RIDE

Stage 1 of the second year of the project began a series of
improvements to local bus services in Vancouver and Clark County
in an effort to attract additional I-5 corridor users to transit
as well as to increase local transit ridership. The second year
got underway at about the same time that the newly created C-TRAN
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began to assume from Vancouver Transit the responsibility for
transit operation in Vancouver and Clark County.

On November 24, 1980, two new VT routes were established.
One extended northward from the Vancouver terminal to Hazel Dell
and the other eastward to Vancouver Mall, a major regional shop-
ping center. Conventional (non-express) service was operated on
both routes. A 60-car park-and-ride lot was provided at the
outermost point of the Hazel Dell route, and a corner of the
existing parking lot was made available to transit wusers at the
Vancouver Mall. The two new routes were forerunners of the
greatly expanded county-wide transit service which C-TRAN was
preparing to initiate several months later.

Two buses were assigned to the Hazel Dell route. They pro-
vided half-hour service in the peak periods and hourly service in
the off-peak. Convenient connections with TRI-MET Line 5 buses
were incorporated into the schedule, The two TRI-MET Line 5
extended runs to the area were discontinued soon after the new
service was begun. Whereas the TRI-MET route had terminated at
99th Street, the new route continued northward to 134th Street.

The Vancouver Mall route was operated with one bus which pro-
vided hourly service throughout the day. No transit service had
existed previously in the area served by the route.

The two route extensions were introduced to the public by
running an ad twice in The Columbian. A news story in the same
paper preceded the inauguration of the services. The Vancouver
Mall management placed a different ad in the paper on two occa-
sions to announce the beginning of regular bus service to their
shopping center. Ads were also published five times during
January and February in the Hazel Dell News, a weekly supplement
to The Columbian which was delivered to over 13,000 households,
many of which were not regular subscribers to the paper. The new
services were publicized occasionally in regular daily radio
spots begun by C-TRAN in the fall of 1980 to disseminate transit
information. Stage 1 advertising material is illustrated in
Figure 4-4,

4.4 STAGE 2: SUBURBAN EXPRESS SERVICE

On March 2, 1981, while the three buses already in service
on the two new routes continued to operate as before, an express
bus was added to the Hazel Dell route. This service made three
stops 1in Hazel Dell on Highway 99 and then took the I-5 freeway
directly to Portland, bypassing the Vancouver transit terminal.
The route was reversed on the return trip. Two runs per day were
provided., The morning run arrived at the Portland Mall at 7:35
a.m., and the return trip left the Mall at 5:15 p.m.
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The express service was 10 to 15 minutes faster in the morn-
ing peak and 20 to 25 minutes faster in the afternoon peak than
the combination of the Hazel Dell conventional service and Line
5, but it was also more expensive; a one-way fare of $2.00 was
charged, whereas the total fare of the alternative service was
only $1.00. Monthly passes on the express service were $70.00,
again twice the cost of the alternative. The passes had to be
purchased at the downtown Vancouver transit office.

The public was ' informed of the new express service by a
March 1 ad and separate news story in The Columbian, four ads in
the Hazel Dell News and occasional announcements during C-TRAN's
daily radio spots. Flyers describing the service were distrib-
uted prior to its introduction at the downtown Vancouver park-
and-ride lot and on board the Hazel Dell buses. Figure 4-5
illustrates the advertising material for the introduction of the
express bus and the changes in the express service and fares
which were implemented in Stages 3 and 4.

4,5 STAGE 3: EXPRESS SERVICE ROUTE AND FARE ADJUSTMENTS

Effective May 4, 1981, the route of the express service was
altered to include a neighborhood loop that was travelled by the
regular Hazel Dell bus and had been part of the former TRI-MET
route to Hazel Dell. Conventional service on both the Hazel Dell
and Vancouver Mall routes continued unchanged. The savings in
trip time to and from Portland, in comparison with the alterna-
tive conventional service and Line 5, was reduced to 5 to 10
minutes in the morning and 15 to 20 minutes in the afternoon.
The express bus trip still took 15 to 20 minutes longer than an
equivalent automobile trip, however.

A fare reduction was offered through the sale of punch cards
with no 1limit on wvalidity to replace the time-limited monthly
passes. Cards valid for 40 trips and 10 trips socld for $64.00
($1.60 per one-way trip) and $18.00 ($1.80 per trip), respec-
tively. The one-way single trip fare remained at $2.00.

The route change and punch card availability were advertised
orice in The Columbian, twice in the Hazel Dell News and through
the C-TRAN radio spots. Flyers were also distributed at the
downtown park-and-ride lot and on board the Hazel Dell buses on
the day the changes became effective.

4.6 STAGE 4: EXPRESS SERVICE FARE REDUCTIONS
The fourth and final stage of the second year of the demon-

stration began in July and continued through October 1981. Fares
were lowered once again on the Hazel Dell express. C-TRAN's new
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county-wide service, not a part of the demonstration, was intro-
duced on July 6. The Hazel Dell express and the Vancouver Mall
service continued to operate as before, but the Hazel Dell
conventional service was modified by C-TRAN to add a second
residential loop, increase the operating hours, double the midday
frequency and decrease slightly the peak period frequencies. The
total number of runs of the two buses assigned tc the service was
increased from 50 to 62 per day.

The price of the 40-trip punch card was lowered to $55.00
($1.38 per trip). The 10-trip card was reduced to $16.00 ($1.60
per trip). To make the purchase of the cards more convenient,
for nine weeks from August 7 to October 2, a sales person rode

the Friday afternoon bus from Portland to Hazel Dell and sold the
cards on board.

Stage 4 promotional activities included one ad in The Colum-
bian, C-TRAN radio spots and the distribution of flyers as
described above for the Stage 3 route and fare adjustments.
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5. EFFECTS OF IMPROVEMENTS

The impacts of the improvements in transit service and mar-
keting which were introduced in the demonstration project were
measured and evaluated by gathering and analyzing extensive
information on transit usage, traffic congestion in the I-5 cor-
ridor, community attitudes and awareness of transit, and the
operational and financial aspects of the new services. Data were
obtained from rider surveys, community surveys, traffic studies,
ridership counts and financial and operational results as well as
from a variety of other sources, and the evaluation was carried
out according to a pre-established program designed to detect
significant changes in the above areas.

5.1 CHANGES IN TRANSIT DEMAND

The improvements implemented 1in the demonstration project
were designed to attract new riders to transit in the I-5 corri-
dor Dbetween Vancouver and Portland as well as on local feeder
routes in Vancouver and Clark County. TRI-MET Line 5 and, in the
second year of the project, the VT/C-TRAN Hazel Dell express pro-
vided transit service in the 1I-5 corridor. Local service in
Clark County was operated first by VT and later by C-TRAN.

5.1.1 TRI-MET Line 5

The growth of Line ©5 ridership during the two years of the
demonstration was greater than would have been expected solely on
the basis of an extrapolation of pre-demonstration trends. If
the trend line based on average daily ridership during each month
from September 1978 through August 1979 were projected to October
1981, the final month of the demonstration, an average daily
ridership of about 1,950 would be expected, other influences
being egqual and assuming that adequate capacity were available.
Actual average daily ridership during that month was 2,306, (A
lower projected ridership and, consequently, a more favorable
comparison would be obtained from a trend line based on two years
of pre-demonstration data, say, instead of one.) Figure 5-1
presents a graphic indication of the ridership growth which was
recorded before and during the demonstration.

The rapid increase in Line 5 ridership cannot be attributed
only to the demonstration improvements. Although those changes
did play an important role, other factors also contributed.
According to responses to a rider survey, high gascline prices
and freeway congestion were the most important reasons for choos-
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ing to ride the bus. However, a compariscon of Line 5 ridership
during the demonstration and the ridership of Lines 3 and 6, two
TRI-MET routes in the Oregon portion of the 1I-5 corridor which
were monitored as control routes, would suggest that the Line 5
growth was unique. Line 3 ridership grew slightly during the
first year of the demonstration and remained fairly stable there-
after, while Line 6 enjoyed a slight increase during the first
year and a substantial decline during the second year.

During Phases I and II of Year 1, Line 5 average weekday
ridership rose 42 percent or 3.5 percent per month, increasing
from an August 1979 count of 1,179 to 1,669 in June 1980. During
the same ten-month period a year earlier, the growth had been 34
percent or 3.0 percent per month. The June 1980 ridership was 52
percent greater than that recorded one year earlier in June 1979.

The greatest first-year increase in Line 5 ridership occur-
red during Phase I (September through December 1979), when an
average monthly rate of growth of 4.9 percent was recorded.
(Phase I continued through January 1980, but the ridership counts
during that month are misleading since severe snow storms caused
abnormal disruptions of service during two weeks of the month.)
The monthly growth during Phase II (February through June 1980)
dropped to 2.6 percent.

Line 5 demand during the latter months of Phase II was
adversely affected by a fare increase, not a part of the demon-
stration, that was applied to all TRI-MET routes. Without that
increase, ridership growth might well have been significantly
greater. A second, and larger, fare increase occurred in October
1980, prior to the start of the second year of the project. The
second increase appeared to affect ridership less than the first
one, however,

Line 5 continued to attract new riders during the second
year without any changes in its service, except for the discon-
tinuance of the Hazel Dell trips. Growth during that period
averaged about 3.3 percent per month.

The portion of total commute trips in the I-5 corridor made
by transit doubled during the demonstration period. By July
1980, morning peak period ridership had increased to an average
of 455 passengers. Assuming all peak period riders to be com-
muters, and based on a Clark County Regional Planning Council
estimate that the total number of commuters to Oregon had
increased to 12,200, the portion of commuters using transit was
calculated at about four percent, in comparison tc the pre-
demonstration share of two percent. Morning commute ridership
increased to 520 per day in July 1981, indicating that the market
share was maintained, if not increased, during the second year.
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The downtown Vancouver park-and-ride lot played an important
role in facilitating the use of Line 5 service., Use of the lot
developed slowly and gradually replaced the use of the smaller
and less convenient temporary lot. By the end of January, 1980,
however, usage of the lot frequently exceeded its design capacity
of 106 spaces, with many vehicles being forced to park in the
nearby streets. The portion of Line 5 morning peak riders
boarding the bus at the lot increased from 10 percent in Phase I
to 20 percent in Phase II to 26 percent near the end of Stage 4
of the second year. Many of the park-and-ride lot users (38 per-

cent in Phase 1II and 39 percent in the second year) were new
riders.

5.1.2 VT/C-TRAN Services

During the first year of the demonstration, VT ridership
continued its historically steady growth. The total ridership
for the year ending June 30, 1980 (544,000 passengers) was 18
percent greater than that of the previous year. During the sec-
ond year, ridership increased at a more rapid rate. A total of
672,000 passengers were transported from July 1980 through June
1981, an increase of 23 percent over the 1979-80 figure. When C-
TRAN began its expanded service in July 1981, average weekday
ridership jumped from 3,770 in July to 4,200 in October.

Transfers between all VT routes and TRI-MET Line 5 during
the first year of the demonstration showed little change from the
previous vear's rate of 16 percent of Line 5 riders. During the
second year, however, 25 percent of the Line 5 passengers trans-
ferred to or from the VT/C-TRAN service. Some of this increase
occurred during commuter hours. Previously, 17 to 20 percent of
the VT morning peak period ridership transferred to Line 5; by
September 1981, after the introduction of the new C-TRAN service,
this portion had increased to 34 percent.

It can be concluded from these results that the expansion of
local service in the Vancouver area contributed to an increase in
TRI-MET Line 5 ridership to and from Portland, but, based on the
first year results, it would appear that the improvement of Line
5 service had no significant effect on local transit usage in
Vancouver.

5.1.3 VT/C-TRAN Route Extensions

The two suburban route extensions met with limited success.
The Vancouver Mall route, which provided transit service where
none had existed before, clearly had a shopping trip ridership
and did not exhibit any characteristics of a feeder route to Line
5. Average daily ridership soon reached a plateau of around 100
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passengers per day, less than a third of the usage that had been
forecast in the planning stage.

The Hazel Dell extension fared somewhat better. After seven
weeks of operation, a weekly ridership that fluctuated between
1,100 and 1,200 passengers (220 to 240 riders per day) had been
established. When service was expanded in July 1981 with the
introduction of the new C-TRAN system, weekly ridership jumped to
a range of 1,800 to 2,100 passengers (360 to 420 per day). The
average number of riders per service hour--about 10 before the C-
TRAN expansion and 12 thereafter--was less than the 20 to 30
riders per service hour normally carried on other VT routes.

In contrast to the Vancouver Mall route, the Hazel Dell
route did feed passengers to TRI-MET Line 5. A survey of Line 5
morning peak riders in September 1981 revealed that 18 percent of
transfers from C-TRAN, or approximately five percent of all Line
5 morning riders (about 27 passengers), began their trips on the
Hazel Dell bus. (Additional riders took the Hazel Dell express
directly to Portland.) Before the Hazel Dell route extension was
introduced, an average of 32 people had boarded the former TRI-
MET run from Hazel Dell.

The park-and-ride lots at the outer ends of the two routes
did not appear to attract many riders. The 60-car Hazel Dell lot
was seldom more than half filled, and few survey respondents
indicated they boarded the bus from the lot. The Vancouver Mall
lot was 1little used since the route served primarily shopping
trips to and from the mall.

5.1.4 Hazel Dell Express

The response to the Hazel Dell express service (which pro-
vided one morning run to Portland and one return run in the
evening) was relatively weak and proved to be quite sensitive to
the price <charged for the service. Weekly express ridership
growth during the three stages of the demonstration and one nine
week period after the demonstration is summarized in the
following table:

Price One-Way Riders per Week
Period Discount Single Trip Min Avr Max
Stage 2 $70/month $2.00 12 18 25
Stage 3 $64/40 trips $2.00 24 33 38
Stage 4 $55/40 trips $2.00 43 57 71
Post-dem. $50/40 trips $1.50 67 82 102

The Hazel Dell express offered transit riders to Portland an
opportunity to evaluate time savings. For a premium fare, they
could save eight minutes in the morning and 17 in the afternoon.
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Survey responses as well as ridership statistics indicated that
many users felt that the time saved was not worth the additional
cost. As stated above, up to 27 per day preferred to take the
Hazel Dell local service to Vancouver to meet TRI-MET Line 5.
Other Line 5 riders drove to the Vancouver terminal.

Apart from the higher fare, other factors also contributed
to the 1low express ridership. These included the inconvenience
of purchasing a pass or punch card (except for the once-a-week
on-board sales in Stage 4), the lack of an enhanced identity for
the express bus and dilution of C-TRAN attention during a time of
extensive county-wide service changes. However, as the fare was
lowered, ridership increased significantly, indicating that price
was a major factor affecting the demand for the express service.

5.2 EFFECT ON I-5 CORRIDOR TRAFFIC CONGESTION

The effect of the demonstration improvements on traffic con-
gestion in the I-5 corridor was minimal. Based on the 2,306
daily Line 5 riders reported in September 1981 (including about
520 during the morning peak) plus a few more on the Hazel Dell
express, as compared to an expected 1,950 who would have ridden
without the demonstration improvements, the number of peak-hour
automobile trips which were eliminated probably did not exceed 50
(out of a total of more than 5,000 in the peak direction).

I-5 traffic volumes began to reflect the higher gasoline
prices in early 1979, when the annual growth rate, which in pre-
vious vyears had exceeded five percent, became negative. Not
until the end of 1980 did positive growth begin again. In June
1981, average weekday traffic reached 113,000 vehicles, about the
same as the count for the same month three years earlier.

Peak hour traffic showed almost nec variation during the
period covered by the demecnstration, indicating that most of the
variation in traffic volume was registered by non-commute trips.
Southbound wvehicle occupancy during the morning peak period
increased from an averagde of 1.22 persons to about 1.24, resul-
ting in a savings in vehicle trips somewhat greater than the num-
ber saved by the demonstration transit improvements.

5.3 OTHER EFFECTS IN I-5 CORRIDOR

Few changes .in commute travel patterns as a consequence of
the demonstration were detected. BAmong corridor users (people
who travelled at least once a week to Portland), work trips
became slightly more frequent and shopping trips slightly less
frequent, resulting in a higher percentage of trips being made
during the rush hours. As inferred by the vehicle occupancy
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statistics above, ridesharing became slightly more common. There
was little or no change in the destinations of the users' most
frequent trips to Portland.

The incentives which would attract people to transit also
showed little change during the course of the demonstration. The
three factors most frequently cited before the demonstration--
neighborhood service in Vancouver, direct service to more Port-
land locations and better connections with TRI-MET--remained the
most important, although the third became relatively more
important than before. About 15 percent of the corridor wusers
surveyed replied that none of the incentives mentioned in the
survey would cause them to ride the bus.

The advertising and promotion of the demonstration improve-
ments appeared to have a small impact on community awareness of
transit opportunities. In a January 1980 survey of corridor
users, 46 percent recalled having seen a newspaper or media ad in
the previous six months. In a June 1980 survey at the end of
Phase II, only 19 percent did not know if a bus service could be
used for their trips, as compared to a pre-demonstration 26
percent. This change was interpreted to reflect a somewhat
greater awareness of available transit services. However, 80
percent of the respondents did not know if there had been any
changes in bus service between Vancouver and Portland since the
previous January. Little of the promotional material was
recalled, a fact attributed to a lack of strong transit interest
among the target group of the survey. The volume of advertising
may also have been insufficient.

5.4 IMPACTS ON TRANSIT OPERATORS

The service improvements introduced during the demonstration
project affected the costs, revenues and productivity of TRI-MET,
Vancouver Transit and C-TRAN, the operators that provided the
services,

5.4.1 TRI-MET Line 5

The impact of the increased capacity and frequency of Line 5
service on TRI-MET cests, revenues and productivity is summarized
in Table 5-1. Alsc reflected in the table are the effects of
events unrelated to the demonstration such as higher fuel costs
and two fare increases {(in April and October 1980).

Ridership growth, although substantial, was not sufficient
to offset the higher costs incurred during the demonstraticn
period. The cost per passenger transported increased from $1.14
during the three months prior to Phase I to $1.31 during the last
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TRI-MET LINE 5 COSTS AND REVENUES

TABLE 5-1

Pre- Phase Phase Interim Year
Demo I II 2
{Jun- (Oct- (Apr- (Aug- {Nov-
Aug Dec Jun Oct Oct
1979) 1979) 1980) 1980) 1981)
Monthly operating
cost $29,090 $36,610 $58,680 $66,870 $67,060
Cost/vehicle hour 21.70 22.50 24,90 25,70 28.40
Cost/vehicle mile 0.76 0.79 0.88 0.90 1.00
Cost/vehicle trip 28.00 31.70 30.50 34.30 34.60
Cost/passenger 1.14 1.18 1.50 1.72 1.31
Monthly revenue 17,000 18,480 25,890 24,830 29,710
Monthly deficit 12,090 18,130 32,790 42,040 37,350
Deficit/trip 11.60 15.70 17.10 21.60 19.20
Deficit/passenger 0.50 0.58 0.84 1.08 0.73
Revenue recovery
factor (%) 58 50 44 37 44
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three months of the second year of the project. Revenue recovery
dropped from 58 percent of costs to 44 percent, and the deficit

per passenger rose from $0.50 to $0.73 during the same three-
menth periods.

In spite of the unfavorable differences in the beginning and
ending indicators, a favorable trend was established during the
second year of the project, with cost per passenger and deficit
per passenger showing a decline and revenue recovery an improve-
ment. Had the operating cost increases and the fare increases
unrelated to the demonstration not been experienced, Line 5 per-
formance would have improved substantially, perhaps even equal-
ling or surpassing pre-demonstration levels.

5.4.2 VT/C-TRAN Route Extensions

The financial impacts of the two route extensions are sum-
marized in Table 5-2. Operating costs on both routes increased
in July 1981 when C-TRAN began its expanded service and part-time
drivers could no longer be used. The Hazel Dell route also ran
more frequently during midday hours and operated later in the
evening, increasing service hours and the number of runs.

The cost per passenger trip on the Hazel Dell route declined
substantially as ridership increased, reaching $2.33 at the end
of the demonstration. ©On the Vancouver Mall route, the cost
dropped slightly to $2.67 until the new operating rules in July
1981 forced it up to $3.78 per passendger.

During the demonstration, Vancouver Transit (and later C-
TRAN) recovered about 11 percent of costs from the farebox. The
Hazel Dell extension performed slightly better than the norm,
while the Vancouver Mall route recovered less than the norm.

5.4.3 Hazel Dell Express

Table 5-3 shows the financial impact of the Hazel Dell
express. The express bus made two round trips per day between
Hazel Dell and Portland, travelling 32 miles per round trip and
operating 2.7 hours per day. Part-time drivers were employed on
the route through June 1981, after which the C-TRAN labor agree-
ment required that full time drivers be used, resulting in a cost
increase.

The express service was initially priced so as to cover its
operating costs, based on an estimated ridership of 24 passengers
per day (12 round trips). It was hoped that the higher fare
would not deter potential riders seeking a faster service. How-
ever, at the base price, ridership was sufficient to cover only
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TABLE 5-2

ROUTE EXTENSION MARGINAL COSTS AND REVENUES

Hazel Vancouver
Dell Mall Total
Monthly operating cost
Dec 80 - Jun 81 $13,620 $7,240 $20,860
Jul 81 - Oct 81 20,510 8,310 28,820
Cost per vehicle hour
Dec 80 - Jun 81 27.50 25.30 26.70
Jul 81 - Oct 81 28.00 29.10 28.30
Cost per vehicle mile
Dec 80 - Jun 81 1.71 1.68 1.70
Jul 81 - Oct 81 1.47 1493 1.58
Cost per passenger trip
December 1980 3.90 3.01 3.54
February 1981 2.78 3.34 2.95
April 2.54 2.95 2.67
June 2.70 2.67 2.69
July 2.52 3.78 2,79
August 2.33 3.78 2.62
Monthly revenue
December 1980 1,450
February 1981 1,840
April 2,280
July 1,960 470 2,430
August 2,230 330 2,560
September 2,890 580 3,470
October 2,150 630 2,780
Revenue recovery factor (%)
December 1980 7
February 1981 ]
April 14
July 10 6 8
August 11 4 9
September 14 7 12
October 10 8 10
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TABLE 5-3

HAZEL DELL EXPRESS 1981 MARGINAL COSTS AND REVENUES

Reduced Fares

Base During Demonstration Post-
Fare #1 #2 Demo
(Mar- (May- (Jul- (Sep- (Nov-
Apr) Jun) Aug) Oct) Dec)
Monthly operating '
cost $1,012 $1,012 $1,234 $1,234 $1,234
Cost/vehicle hour 17.04 17.04 20.77 20577 20077
Cost/vehicle mile 072 0.72 0.88 0.88 0.88
Cost/passenger 12.20 6.10 5.50 4.40 3.30
Monthly revenue:
Cash 122 140 276 508 442
Passes 35 136 323 449% 546%*
Total 157 276 599 857 988
Monthly deficit 855 736 635 277 246
Deficit/bus round :
trip 19.40 17.60 14.30 8.00 6.50
Deficit/passenger 10.30 4.50 2.80 1.00 0.70
Revenue recovery
factor (%) 16 27 49 78%* BO**

*Estimated from total pass sales. Includes all revenue from sale
of punch card passes with no time limit on validity, even though
many were only partially used during the period in which they
were sold.

**Revenue from unused punch card passes contributed substantially
to the increase in the revenue recovery factor.
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16 percent of the marginal costs of operating the express, and a
cost of $12.20 per passenger trip was incurred.

After the first fare reduction, which provided savings of
about 13 percent to punch card purchasers, ridership increased
enough to bring the cost per passenger down to $6.10, and revenue
recovery increased to 27 percent of costs. The second fare re-
duction attracted enough riders during the last two months of the
demonstration to drop the cost per passenger to $4.40. Revenue
reported by C-TRAN during that period covered 78 percent of
costs, although a significant but undetermined portion of the
income was derived from the sale of punch cards (valid for either
10 or 40 rides with no time limit) which were only partially used
during the period.

The cash fare throughout the demonstration remained at
$2.00; the fare reductions were achieved through the pricing of
the punch card passes, which provided rides at a discount. A
post-demonstration price change, which reduced the cash fare to
$1.50 and offered a further punch card discount, increased rider-
ship sufficiently to lower the cost per passenger trip to $3.30
and recover 80 percent of operating costs. However, unused punch
cards again contributed substantially to the reported revenue and
falsely increased the revenue recovery factor. Based on the
$1.50 cash fare, a 7revenue recovery factor of no more than 45
percent rather than the reported 80 percent would be estimated.
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6. CONCLUSIONS

The primary objective of the demonstration was to reduce
traffic congestion in the I-5 corridor through an increase in
transit wusage. Although the project was successful in achieving
a moderate increase in transit ridership between Vancouver and
Portland, its impact on traffic congestion was negligible. Other
factors, including higher gasoline prices, a slight increase in
vehicle occupancy and the congestion itself, had a much greater
effect in slowing the growth of traffic on I-5. The decline in
traffic which was observed during the demonstration occurred pri-
marily in off-peak hours; peak period traffic remained about the
same as before the demonstration.

The success of the Line 5 capacity and frequency improve-
ments was obscured by two TRI-MET fare increases which were not a
part of the demonstration and had not been planned for but which
occurred during the project. The ridership increases would most
likely have been significantly greater, especially during off-
peak hours, had the fare increases not cccurred.

It can also be concluded that Line 5 commute ridership
during the peak periods was somewhat constrained by the available
bus capacity, .since many buses during the final months of the
demonstration carried standing passengers. After the demonstra-
tion ended, TRI-MET planned to provide additional capacity on the
route through the use of articulated buses.

Only one of the two route extensions in Vancouver had any
significant effect in feeding passengers to Line 5 for the Jjour-
ney to Portland. The promotional improvements did result in a
mcderate 1increase in transfers from the Vancouver local service
to the TRI-MET buses to Portland, however.

A community survey showed that a fare reduction would nect be
an important factor in a potential rider's decision to use public
transit. In contrast to that finding, the Hazel Dell express
ridership proved to be very sensitive to price. Potential riders
were not willing tc pay the premium fare for the time savings
which the service provided. Express ridership was much lower
than had been projected, although each successive fare reduction
resulted in a significant increase in ridership. However, reve-
nues were never sufficient to cover the costs of the service.

The Hazel Dell express experience, when viewed together with
the less-than-expected use of the Hazel Dell regular route in
combination with TRI-MET Line 5 for trips to Portland, would sug-
gest that, where the automcbile is a viable alternative, com-
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muters are attracted to transit primarily by low cost direct
service, without the inconvenience of transfers.

Promotional activities were important in building transit
ridership, but occasional and infrequent advertising appeared to
be ineffective. Additional promotion cf the Hazel Dell services,

as had been originally planned, most likely would have resulted
in greater usage.
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