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EXCUTIVE SUMMARY

This Commuter Plan Study Report, for the Maine Turnpike

Authority, presents a summary of a wide range of issues
regarding the commuter plan. Several of these issues include
the development of a detailed profile of the existing commuter
program, evaluation of alternative commuter options for

liberalization or expansion of the plan and evaluation of
various technological alternatives for short-term utilization on
the new northend Barrier System and under a long-term scenario
for the existing Ticket Systenm.

The existing commuter profile was developed from operating
statistics on the Maine Turnpike as well as information
collected from the comprehensive travel pattern and
characteristic survey conducted in August 1988. Total commuter
transactions per year on the Turnpike has grown very rapidly,
averaging 20.5 percent per year between 1983 and 1987. Only
one-half of those motorists who indicated they traveled five or
more times per week currently are members of the commuter
program. The existing commuter profile suggests that further
increases in program utilization may be expected.

Several alternate commuter plans were evéluated, including:

o Permitting use of all interchanges between and
including those shown on the current pass card:;

° Permitting use of the commuter pass at the primary
interchanges and one adjacent interchange at each trip
end;

° Issuing commuter cards valid for trips for an entire
county;

° Issuing annual commuter cards, with and without a

discounted toll charge per trip; and

° Issuing a commuter pass to allow all movements on the
Turnpike, with and without a discounted toll charge per
trip.

Evaluation of the anticipated revenue impacts for each of
the above alternatives showed that the annual commuter card
without a toll charge per trip is the only alternative which
will have a positive revenue impact, estimated at $140,000 per
year. Each of the other alternative programs appear to have a
negative revenue impact on the Turnpike commuter program.
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Chapter 1
INTRODUCTION

The Maine Turnpike extends approximately 100 miles from York
to Augusta. It presently employs a closed ticket system of toll
collection. In addition to the two mainline toll plazas at the
northern and southefn ends of the Turnpike, there are 14
intermediate interchanges.

Several years ago, the Maine Turnpike Authority introduced a
commuter discount program on the Turnpike. The program provides
for discount travel to frequent Turnpike users in the form of a
quarterly pass. Passes are sold for each individual interchange
to interchange movement, with the amount of the pass prorated to
the equivalent of 126 trips at an effective discount rate of 60

percent over cash fares.

Utilization of the commuter program has grown significantly
in recent years. However, as congestion levels on alternate
routes increase, consideration has been given to possible means
of increasing utilization of the Turnpike through modification
of commuter plan parameters. In addition, the Authority has
announced plans to convert the northern end of the Turnpike to a
closed barrier system of toll collection. This may well
necessitate a modifiéation in the commuter program in that
section of the Turnpike.

Authority and Purpose of Study

The Authority, on July 13, 1988, requested Wilbur Smith
Associates (WSA) to undertake this study of the Commuter Plan.
The principal objective of the study was to develop possible



options for liberalization or expansion of the existing commuter
program. A second objective was to develop technological
alternatives for the commuter plan in the new Barrier System
section of the Turnpike, extending from Portland to Augusta.
This report addresses the existing commuter plan and options for
liberalization. Options for a barrier system commuter plan are
discussed in a separate technical memorandum.

The Commuter Plan Study was timed to coincide with the
collection of extensive travel pattern and characteristics
information on the Turnpike, which was performed under a
separate agreement. Another important part of the Commuter Plan
Study was to analyze the results of a selected traffic survey
location off the Turnpike, which was performed by the Maine
Department of Transportation in the Biddeford-Saco area.
Results of this traffic survey were used to estimate the impact
on off-Turnpike traffic of alternate commuter plans.

Scope of Work

Conduct of the work study program was divided into four
principal work tasks. These include:
Task 1 - Evaluation of Existing Commuter Profile;

° Task 2 Evaluation of Alternate Commuter Plans for

Short-Term Implementation;
o Task 3

Evaluation of Technological Options for the
New Northend Barrier System; and

° Task 4 Evaluation of Technological Options for the

Existing Ticket System.

Again, Tasks 3 and 4 are addressed in a separate technical
document. Based on results of the comprehensive travel pattern

-2=-



and characteristics survey, a complete profile of the existing
commuter program in use on the Turnpike was developed. As a
part of the commuter program profile, trip frequency and purpose
characteristics of commuter and non-commuter patrons were
identified. The primary objective of Task 1 was to distinguish
between commuter and non-commuter characteristics in order to
identify potential opprotunities for increased usage of the
commuter program through program parameter modifications.

Alternate commuter program options were evaluated during
Task 2 of this Commuter Plan Study. Estimated traffic and
revenue impacts were developed for each of the five (5)
alternative plans which were selected, as compared to the
existing system. This detailed analysis included estimates of
transfers within existing Turnpike market segments, including
shifts from the existing plan to a more liberalized plan, cash
paying patrons to the commuter plan, patrons ending membership
in the commuter plan and off-Turnpike vehicles being attracted
into the commuter program. The impacts were analyzed under the
1988 toll schedule. Secondary impacts were also developed.
These included cash flow and investment opportunity impacts, as
well as potential impacts on toll plaza operations, safety and
the toll audit process.

Alternative technological options for the commuter program
in the new Barrier System in the northern end of the Turnpike
were evaluated during Task 3. Detailed evaluation was performed
to estimate possible drawbacks when integrating the new Barrier
section with the existing Ticket System. Consideration was
given to the possible characteristics of the toll collection
equipmeﬁt system in the new Barrier section of the Turnpike.
Further analysis took place with regard to implementation of
unattended ramp plaza operation in the new Barrier System. A
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cost effectiveness analysis was performed for each of the
scenarios under consideration. Commuter progfam parameters were
carefully analyzed to ensure consistency with the existing
commuter plan in the Ticket System.

The primary objective of Task 4 was to evaluate the relative
cost-effectiveness of possible alternative technological options
to increase the automation of commuter processing which would
thereby reduce operating costs and effectively speed the flow of
traffic. Also taken into consideration during the evaluation of
these several options was toll collection personnel
requirements, toll collection equipment needs and toll audit
requirements. Consideration was also given to ensure long-term
compatability of a Ticket and Barrier System integration.

Barrier System Conversion

In order to optimize the use of the Maine Turnpike north of
Interchange 10 (Portland), the Authority intends to convert this
northerly section from the present closed Ticket System to a
closed Barrier form of toll collection. This conversion,
combined with the addition of several new interchanges, would
increase the Turnpike’s role in meeting 1local and regional
traffic demands, and also serve as a potential catalyst to
economic development in this corridor.

There are presently four intermediate interchanges in the
northerly section of the Turnpike, 1located at Gray, Auburn,
Lewiston and Gardiner. Traffic volumes are generally lower in
the northern Turnpike section as compared to volumes on the
southern portion of the Turnpike. Modifications of the toll
collection system would allow the new interchanges to be
constructed using a 1less complex design and would not only
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Chapter 2
EXISTING COMMUTER PROFILE

The Maine Turnpike Authority presently utilizes a commuter
plan which offers a sizable toll discount to frequent users on

the Turnpike. This payment plan is based on a quarterly, or
three-month, time period. Upon application and payment of
appropriate fees, a commuter identification card is issued to
the patron seeking to join the program. Each commuter

identification card is clearly marked as such and also contains
pertinent information, including the eligible pair of
interchanges for which that patron can travel toll free, the
name and address of the program member and a unique serial
number.

The rate charged for each discount movement was originally
established based on a nominal 50 percent discount of the
passenger car rates in effect in 1981. Passenger car toll rates
were subsequently increased by 25 percent, with no change in the
commuter rate. Hence, the effective rate of discount now in
effect 1is approximately 60 percent, with program participants
utilizing the full theoretical number of trips per pass paying
only 40 percent of the normal Class 1 fares. Fares are also
based on nominal normal trip making patterns for commuters of 42
trips per month, or 126 trips per quarter. As described
subsequently, the actual number of trips per pass is less than
the nominal amount used in computing the quarterly rates.
Hence, the actual revenue per commuter transaction represents
more than 40 percent of the cash fare.

Existing Operating Procedures
As a commuter patron enters the Turnpike and approaches the
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toll booth, the commuter identification card is shown to the
Toll Collector. The Collector visually confirms that one of the
two eligible interchanges printed on the commuter card is
appropriate for the entering interchange. If the commuter
patron presents a legitimate commuter card, then the Toll
Collector <classifies the vehicle as a Class 16, scans a commuter
toll ticket and passes the ticket to the patron. Upon exiting
the Turnpike, the commuter patron gives the commuter toll ticket
to the Toll Collector and again flashes the commuter card in
order to verify that the patron has traveled a valid commuter
movement. The Toll Collector, after verification of a
legitimate commuter trip, processes the commuter toll ticket and
enters that transaction into the toll system.

A commuter identification card is purchased by a commuter
patron on a quarterly basis. The particular quarterly charge is
directly associated to the commuter movement requested. For
example, if a commuter patron wishes to purchase a commuter card
that 1is eligible for use between York and Wells, then the
quarterly charge would amount to $18.90. Possession of this
commuter card entitles the patron to the discounted fare between
these two interchanges for an unlimited number of trips during
the three-month validation period.

The commutation discount plan presently in use on the Maine
Turnpike 1is offered as a privilege to its motoring public. Each
member of the commuter program is held responsible for the
possession of the commuter identification card. If a commuter
card is 1lost or stolen, replacement is only made upon full
repayment of the quarterly charge. If a commuter program
participant claims to be a member of the plan but does not have
the card in hand, then the patron does not have the privilege of
being a frequent user and will pay the full cash fare for
traveling on the Turnpike.
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The existing commuter discount plan used on the Maine
Turnpike has several important characteristics. Eligible
vehicles that participate in the commuter program are those
which ~would otherwise be classified as Class 1 on the Turnpike;
two-axle, four-tire vehicles. The existing commuter plan is not
available for commercial vehicles. There is no address or state
of registration restriction on commuter program participants.
The existing commuter plan is valid on every day of the year and
all hours of the day. There is no limitation on the number of
commuter trips allowed with each commuter identification card.
The quarterly payment time restriction is closely monitored to
prevent invalid commuter movements. A commuter identification
card 1is issued to the individual, not the vehicle, which permits
use of the card in a carpool or when the card needs to be
transferred between family members.

Commuter Transaction Trends

There continues to be strong growth in the number of
commuter transactions on the Maine Turnpike. As presented in
Table 1, it can be seen that commuter transactions have
increased by an average of 20.5 percent per year over the last
five years. The percentage of class one vehicles utilizing the
commuter program also has increased each year since 1983,
reaching 10.1 percent in 1987, which represents over 3 million
commuter transactions.

Presented in Table 2 is the commuter transaction trends by
entering interchange on the Maine Turnpike over the last five
years. The highest volume of commuter transactions processed in
1987 was at Interchange 7 with more than 450,000. Interchange 5









ranked second in total volume with just over 400,000 commuter
transactions during the same year. Commuter transactions have
shown strong growth by interchange, as the percent increase from
1983 to 1987 ranged from 14.3 percent to 29.9 percent.

Commuter transaction trends grouped by Maine Turnpike
movement 1is presented in Table 3. The commuter movements are
defined as all of those commuter trips between interchange pair,
in both directions. As can be seen from this table, the highest
individual volume is the commuter movement between Interchanges
5 and 6A, which exceeded 275,000 during 1987. The second
highest commuter movement is between Interchanges 14 and 15,
which showed a volume of over 220,000 during the same year.
Both of these commuter movements were also the two highest in
1983, which shows that the study interchange pairs increase in
commuter transactions 1is spread across the entire Turnpike
Corridor.

Commuter Pass Sales and Revenue

A summary of commuter pass sales trends by quarter is
presented in Table 4. The number of commuter pass sales on a
yearly basis has increased rapidly, ranging from 17.3 percent
between 1984 and 1985 to over 21 percent between 1986 and 1987.
Judging from the strong increase in commuter program membership,
it would appear that many Turnpike travelers are taking
advantage of the excellent savings they are entitled to as

frequent users of the facility.

Revenue collected from commuter patrons has also shown a
strong increase from year to year. Table 5 presents commuter
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revenue trends by quarter from 1984 to 1987. The commuter
revenue is based on the total number of commuter passes sold for
each interchange movement. As can be seen from this table, the
average increase by quarter ranges from just under 18 percent
between 1984 and 1985 to approximately 22 percent between 1986
and 1987. Revenue collected from commuter pass sales between
December 1, 1986, and February 28, 1987, totaled over $782,000,
as compared to over $450,000 in revenue during the same four

quarters in 1984.

Commuter Usage Profile

An analysis was undertaken to determine the actual commuter
trip usage on the Maine Turnpike. Presented in Table 6 is the
commuter usage profile on the Turnpike, which is based on the
fourth quarter of 1987; the period from December 1, 1987 to
February 28, 1988. Each individual commuter movement was
plotted to determine the actual percentage of commuter trips
being utilized per pass.

As can be seen, each commuter movement is broken down and
categorized by the number of commuter passes sold for that
particular trip and the total number of theoretical commuter
trips this covers, based on nominal levels of 126 trips per pass
(42 trips/month). 1In order to define the total commuter revenue
for the quarter analyzed, a straight multiplication of the
quarterly pass charge and the number of commuter passes sold was
performed.

The actual number of commuter trips per pass was calculated
by dividing the actual number of commuter trips by the number of
commuter passes sold. A percentage of actual commuter trips was
then developed by dividing the number of actual commuter trips
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by the total number of allowable trips. For informational
purposes, the average revenue per actual commuter trip was then
calculated by dividing the quarterly pass charge for each
commuter movement by the actual number of trips per pass.

As shown in Table 6, the total number of commuter passes
issued during this quarter was 9,430, which generated $221,359
in commuter revenue. Evaluating the total commuter movements on
the Turnpike shows that an average of 95 of the 126 theoretical
trips per commuter pass are presently being used, accounting for
slightly more than 75 percent of the nominal level used in
computing quarterly pass charges. This results in an average
actual revenue per commuter transaction of $0.25.

Clearly the utilization rate per pass also affects the
effective rate of discount when compared with normal Class 1
cash fares. The weighted equivalent cash toll of vehicles
making commuter transactions is estimated at $0.465. When
compared with the actual revenue per commuter transaction at
$0.248, the effective average rate of discount is 46.8 percent
(as compared with the nominal 60 percent).

In essenée, the summary shown in-Table 6 clearly indicates
that while a 1limited number of commuter patrons may be making
more than the nominal 126 trips per quarter, the "unlimited
trips" nature of the existing commuter plan is not suffering
from widespread abuse, and overall average usage levels are
considerably below theoretical values. It also shows, however,
that a reasonably high proportion of commuter patrons may not be
in the. very high frequency commuter category. This is due to
the fact that with a nominal 60 percent rate of discount, the
break even point is generally in the range of 50 trips per
quarter, depending on commuter movement. This is equivalent to
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less than 17 trips per month, or about four trips per week.

Valid Trip Profile

A key objective of this Commuter Plan Study is to determine
the extent to which program utilization would increase through
increased 1liberalization of plan restrictions. One measure of
this is the proportion of valid commuter trips being made; i.e.,
trips between interchanges 1listed on the actual commuter card.
As noted above, holders of commuter cards are only eligible for
toll-free travel if the movement is made between the two
authorized interchanges. Motorists must pay the full cash Class
1 fare for any other movements on the Turnpike.

A major travel pattern and characteristic survey was
undertaken on the Maine Turnpike by Wilbur Smith Associates in
August 1988. During the course of this mailback survey, in
addition to other information, motorists were asked if they were
currently participating in the Turnpike Authority commuter
program, the interchanges for which they were eligible and the
actual interchanges of entry and exit during the trip underway
at the time of the interview. By relating the actual trip
pattern to the indicated eligible interchanges, it was possible
to determine the proportion of commuter trips being made which

were proper movements.

As shown in Table 7, after factoring survey results, 12,441
average daily movements were made by patrons holding commuter
cards. Of these, 9,931, or 79.8 percent, were found to be made
for wvalid interchange pairs. The remaining 2,510, or 20.2
percent, indicated they were using an entering and/or exiting
interchange which did not agree with the interchange pair
indicated on the commuter card. Had the program been designed
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Again, it is important to recognize that surveys were
conducted in August, when there are a large number of short-term
seasonal visitors in the Turnpike corridor. Many of these
visitors do travel with relatively high frequency during
concentrated vacation stays while not choosing to participate in
the quarterly commuter program. On an annual basis, it is
likely that the proportion of high frequency passenger trips
made by commuters is slightly higher than that shown in Table 8,
although it 1is not wunreasonable to assume that the year round
average is 60 percent or less.

Trip Purpose Distribution

Table 9 presents a summary of the relative trip purpose
distribution observed during the August surveys for passenger
car motorists tendering cash or using commuter cards.
Recreation trips represented 33.9 percent of the total of those
motorists wusing cash, clearly influenced by the fact that the
surveys were conducted during the peak tourist season. Social
trips comprised 17.9 percent of cash passenger car trips,
followed by 16.9 percent for personal business, 14.5 percent for
company business, and only 9.8 percent for travel to and from

work.

By contrast, 90.2 percent of "motorists responding to the
survey who indicated they were using a commuter card were
traveling to or from work. An additional 3.6 percent were
traveling for company business and just over 6 percent of
commuters were traveling for all other trip purposes combined.

Commuter transactions represented 47.0 percent of trips to
and from work and 6.5 percent of school trips. Commuters

represented 1less than 2 percent of all other trip purposes.
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Chapter 3
ALTERNATE COMMUTER PLAN OPTIONS

A number of different commuter plans were identified and
evaluated as to their overall effectiveness in liberalizing the
existing commuter program on the Turnpike. The current plan is
somewhat 1limited in that two specific interchanges must be
selected for use by a motorist who wants to pay the discounted
commuter rate. If a movement other than the selected
interchange pair is made, the commuter must pay the full fare.
Thus, five potential commuter plan options were selected in this
study to be analyzed with the ultimate goal of increasing
commuter usage on the Turnpike. Each option was evaluated with
respect to the following criteria:

Average Daily Traffic Impacts - Liberalization of the
existing commuter plan is expected to divert some percentage of

traffic currently using competing routes onto the Turnpike. The
U.S. Route 1 survey data obtained from the Maine Department of
Transportation was important in analyzing this impact, as Route
1 1is a primary competing route to the Turnpike. In some
instances, some motorists might actually divert off the
Turnpike, 1in cases where the new commuter plan increased toll
costs.

Annual Toll Revenue Impacts - For each of the five new
commuter options, revenue impacts were analyzed for three market

segment shifts. The first of these was a revenue shift from
current commuters opting to stay in the new program, but now
charged- a different amount for their commuter pass. In most
instances, a revenue loss was experienced here.

The second revenue shift experienced was from those
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motorists anticipated to switch from cash payment to the new
commuter program. Again, a revenue loss was experienced in this
case. In some instances, a small percentage of motorists were
assumed to switch from the commuter program to the cash systen,
and in those situations, an incremental revenue gain was
experienced.

The third revenue impact would come from motorists currently
traveling on an alternate route who are expected to divert to
the Turnpike with the implementation of a more liberalized
commuter program. In these cases, a revenue gain is, of course,
recognized. The overall revenue impact resulting from these
various shifts was than quantified on a systemwide basis.

Cash Flow Impact - One revenue advantage to the Authority of

the commuter program is that commuter payments are made in
advance and the Authority receives this revenue earlier than had
the money been deposited on a transaction by transaction basis.
As such, the greater the participation in the commuter program,
the greater opportunity for increases in reinvestment income.

Accountability of Commuter Programs - Under any toll scheme
or commuter plan, there exists some opportunity for evasion or

dishonesty, either on the part of the motorist or the toll
attendant. The actual degree to which this may occur is the
important factor; each of the five options was evaluated with
respect to this component.

Public Acceptance and Patron Convenience - It is important
that the new commuter program meet the public’s acceptance.

Among other things, the program should be unambiguous, with
commuters - easily being able to understand the various options
they have available. Patron convenience is another important
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factor. Most motorists using the commuter program are traveling
to or from work and have neither the time nor patience to be
inconvenienced by any flaws the program may have.

Operational Considerations - As a final criterion, any
operational problems anticipated with the new commuter options

were highlighted and analyzed as to their seriousness and
potential impacts on the program.

Alternative Commuter Plan Options Studied

As discussed above, five general alternative commuter plan
modifications were evaluated as part of the study. Each of
these options were developed assuming the toll collection system
on a majority of the Turnpike remains a closed ticket system.
Each of the programs would also work within existing
technological 1limitations on the toll collection equipment,
utilizing a commuter card program.

This study evaluated variations in commuter program
parameters such as increasing the number of eligible plazas,
increasing the wvalidity time period for the commuter plan, and
possibly moving toward a combination card/discounted cash fare
program. Two of the alternatives included a pair of
sub-options, making a total of 7 overall possible modified
plans.

The alternative commuter plan concepts to be studied were

identified following discussions with Authority staff and review
of study objectives. Plans analyzed include:
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Alternative A - Inclusive Interchange Plan - Under this

program modification, commuters would be permitted
toll-free travel between the two interchanges indicated
on the commuter card, as with the current plan, plus any
intermediate interchanges between the interchanges shown
on the card. For example, a commuter pass valid between
Interchanges 3 and 8 would also be valid at Interchanges
4, 5, 6A and 7.

Alternative B - Adjacent Interchange Plan - This concept

would be similar to Alternative A except that the number
of eligible interchanges would be increased only to
include those interchanges immediately adjacent to the
interchanges shown on the card. For purposes of
analysis, the newly eligible interchanges were assumed
to include only those interchanges within the
interchange pair. That is, motorists would not be able
to make trips longer than that provided by the commuter
movement, but would be able to use the adjacent inter-
changes falling within the pair of interchanges
indicated on the card. For example, a card valid
between Interchanges 3 and 8 would also be acceptable at
Interchanges 4 and 7.

Alternative C - cCountywide Commuter Card Plan - Under

this program, commuters would purchase commuter cards
which would be valid for all interchanges within a
particular county. If there are four commuter movements
which crossed county 1lines, a double cash county pass

~would be provided. The two cash county pass would, of

course, have a higher cost although this study assumed
the cost increment would be less than the cost of two
individual countywide passes.
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Alternative D - Annual Commuter Card Plan - Under this

alternative, commuter cards would be issued annually.
This would act to reduce Authority operating costs and
minimize patron inconvenience. This plan was analyzed

under two sub-options:

° Without a toll charge per trip; and
° With a discounted toll charge per trip.

Without a toll charge per trip, the cost of an annual
card would be significant as compared to the present
cost. The purpose of considering a discounted trip
program would be to permit use of the existing card rate
supplemented by a per-transaction discounted toll to
arrive at total annual revenue equivalent to that now
being generated.

Alternative E - Turnpike-Wide Commuter Plan - Under this
program a single commuter pass would be issued and would

" be valid at all interchanges on the Maine Turnpike. This

program would have maximum flexibility of all those
studied. It was evaluated under two options, with and
without a discounted toll per transaction.

After preliminary analysis, the option of a Turnpike-
wide card without a toll charge per trip was dropped
from further consideration. Annual toll revenue impacts
would be prohibitive, with the majority of residents
anywhere in the vicinity of the Turnpike probably
electing to purchase an annual commuter card for free

-usage of the entire Turnpike.
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Under the modified Alternate E, a more reasonable annual
card cost would be assessed, coupléd.with a discounted
per-transaction charge. This would allow much of the
same increase 1in flexibility for Turnpike commuters
while minimizing a potentially severe negative revenue
impact.

The basic assumption in evaluating each of the alternative
commuter plans was that the present level of discount, or that
in effect during the base year of analysis 1988, would be
essentially retained. Prior to the January 1, 1989 toll change
for cash tolls, the effective rate of discount was 60 percent.
Further, the existing nominal trip frequency parameters were
assumed to be generally retained. Essentially equivalent to 42
one-way trips per month or 504 trips per year. The current
commuter rate structure is based on 126 trips per quarter.

Alternative A Inclusive Interchange Plan

As noted above, the current commuter plan is restricted to
the two interchanges shown on the commuter pass. As noted in
Chapter 2, based on travel pattern and characteristics study
conducted during 1988 it is estimated fhat about 85 percent of
trips being made by patrons holding commuter cards are for valid
interchange movements. The other 15 percent is composed of
interchange-to-interchange movements for which the commuter is
not eligible for toll free travel.

Under this plan, all interchanges between the two indicated
on the pass would become eligible. This would act to instantly
increase the number of valid commuter trips made by existing
commuters. It would also increase the attractiveness of the
commuter plan to existing cash patrons and current non-Turnpike
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users by introducing a measure of flexibility not currently
provided.

Estimated Traffic and Revenue Impacts - Implementation of
modified commuter program Alternative A would be expected to

have several traffic and revenue impacts. Estimated impacts at
1988 calendar year levels are shown in Table 10. Potential
shifts between market ségments are shown for both traffic and
annual revenues. Net revised estimated transactions and
revenues under the modified program are then compared with 1988
actual transactions and revenue to determine net annual impacts
of the modified plan.

The format of the table was established to show the market
shifts. For example, in the case of Alternative A, a
significant number of transactions currently in the passenger
car-cash category would shift to the commuter program. This
would, of course, have a negative revenue impact on passenger
car cash revenue and an increase in commuter revenue.

The 1liberalization of the program under Alternative A would
not be expected to result in a decrease in any existing commuter
patrons. However, there would 1likely be an increase in the
number of "valid" trips made by those commuters. In this case,
a reduction of cash transactions would be experienced with an
increase in commuter transactions. However, for this segment of
the market shift, there would be no increase in commuter revenue
since the commuters in question would already have paid for
their commuter cards and there would simply be an increase in
the number of valid commuter trips per card. Estimated shifts
in valid trips for existing commuters were made based on a
review of travel pattern survey information collected at each of
the Turnpike interchanges during 1988.
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A second type of shift from the cash to commuter markets
would also be expected. A review of certain ihformation suggest
that there 1is still a fairly substantial number of relatively
high frequency motorists who are not now in the commuter
program. Those motorists now tendering cash who indicated a
trip frequency of 3, 4 or 5 trips per week were assumed to be
partially divertable to the commuter program as it became more
liberalized. This estimated shift is included in the 603,000
additional annual commuter transactions shown in Table 10 made
by motorists currently in the cash category. It would result in
an increase in commuter revenue of about $109,000 but a more
sizeable decrease in passenger car cash revenue.

Another important impact would be the attraction of
motorists not now using the Turnpike to the Turnpike by virtue
of a more flexible commuter program. This is estimated at
slightly more than 300,000 annual transactions systemwide,
producing an increase in commuter revenue of $73,000 at 1988
levels. Estimated diversion of off-Turnpike trips was made
utilizing travel pattern and characteristic data along U.S.
Route 1 furnished by the Maine Department of Transportation
(MDOT) . MDOT operated several of the survey stations along
Route 1 in the Biddeford-Saco region. The first information to
become available for use in this study was at a survey station
located north of this wurban region, immediately south of the
Cumberland/York County line. This was a convenient location for
a direct comparison between Route 1 and Turnpike trips to
estimate the proportion of high-frequency work trips now using
the Turnpike and, in particular, the commuter program.

The MDOT surveys used a slightly different coding system for
trip purposes and did not record trip frequency information.

However, work-related trips accounted for 2,200 vehicles per day
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on U.S. Route 1 near the Cumberland/York County line. The
adjacent Turnpike link, between Interchanges 5 and 6, carries an
average of about 4,300 work trips with origins or destinations
in the greater Biddeford-Saco region. Of these, an estimated

2,800 were using the commuter program.

In total, therefore, the Turnpike currently is carrying
about two-thirds of total work trips between Biddeford-Saco and
points north. Of those, about 65 percent use the commuter
program. Under Alternative A, about 10-15 percent of the work
trips now using Route 1 would be assumed to transfer to the
Turnpike. This results in an estimated increase in Turnpike
commuter trips on this mainline segment of about 8 percent.

No other off-Turnpike travel pattern or characteristic
information was available for use in the study. It was
generally assumed that the relationship between the Turnpike and
Route 1 in the Biddeford-Saco area was representative of
conditions elsewhere in the Turnpike corridor. Hence, the
diversion analysis at this representative screen line was used
in estimating off-Turnpike traffic impacts throughout the
Turnpike corridor for each alternative.

In total, the number of cash transactions on the Maine
Turnpike made by passenger cars (without trailers) in 1988 would
have been reduced by 603,000 annually in 1988 had the modified
Alternative A commuter program been in effect. At the same
time, the number of commuter transactions would have been
increased by about 907,000, resulting in a total increase in
Turnpike transactions estimated at 304,000. A negative revenue
impact estimated at $154,000 would likely have been
experienced. This 1is due to the fact that the increase in
commuter revenue would be more than offset by the decrease in
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cash revenue from passenger cars which were transitioned from
the cash to commuter category. '

Operational and Other Considerations - Implementation of

Alternative A would have relatively few operational impacts.
The same type of commuter cards could be used and no
modification to the in-lane transaction processing at exit or
entry lanes would be required. Collectors would simply be
instructed to accept cards with intermediate interchanges
included.

It would, of course, be a definite perceived increase in
program flexibility by the motoring public. As noted above,
this will 1likely increase utilization of the commuter program,
but would act to decrease revenues. There would not appear to
be a problem with public acceptability or understanding of the
program.

Traffic impacts on alternative routes would be relatively
small, probably amounting to about 10-15 percent of work trips,
or, as 1in the case of the Route 1 test section, about 2-5
percent overall.

Alternative B - Adjacent Interchange Plan - As noted above,
Alternative B would be similar to Alternative A, except that

only the "inside" adjacent interchanges would be added to those
eligible for commuter usage. For example, a commuter pass with
coded interchanges of 4 and 7 would also be valid at Inter-
changes 5 and 6A. It would not be valid at Interchanges 3, 8 or
others. .

The primary objective of this proposed plan would be to
accommodate motorists which may typically have one common fixed
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trip end, but occasionally travel to alternative interchanges
for work or shopping. For example, some motorists may normally
use Interchange 7 when traveling to or from work in Portland.
However, on occasion, the motorists may use Interchange 8. By
purchasing a card validated at 1Interchange 8, the motorists
would now be able to use the card at either 7 or 8 and
significantly increase the number of valid commuter trips.

Estimated Traffic and Revenue Impacts - Table 11 provides a

summary of estimated annual traffic and revenue impacts of
Alternative B. Again, this more 1liberalized plan would be
expected to eliminate or shift any existing commuter
transactions. Some transactions which are currently invalid
based on the current program would be transferred from the cash
to commuter program. As noted above, this should have no
positive impact on commuter revenues since the trips would be
toll-free at the time they are made. Shifts would also be
expected from existing cash categories into the commuter plan,
although at a lower rate than under Plan A. Smaller
off-Turnpike travel impacts are also anticipated. 1In total,
annual transactions in the cash category would be expected to be
reduced by about 320,000, while commuter transactions would
likely increase by about 472,000.

As with Alternative A, Alternative B would result in a
negative toll revenue impact. The increase of about $91,000 in
annual commuter revenue would be more than offset by the
estimated decrease of about $170,000 in cash revenue by virtue
of both shifts into the commuter plan of non-commuters as well
as an increase in the number of valid trips being made by
existing commuters.
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Other Considerations - As with Alternative A, there would be

relatively 1little impact on toll plaza operations, accountabil-
ity or transaction processing. In essence, the number of
potential movements would increase slightly and this would, of
course, be favorably received by the motoring public. The same
type of commuter card could also be used. The program would,
however, have relatively small impact and would offer the least
amount of opportunity for increased program utilization of any
of the Alternatives studied.

Alternative C - Countywide Commuter Card Plan

Another plan suggested for evaluation was a countywide
commuter program in which for the purchase of a single commuter
card motorists could enjoy toll-free travel between any
interchanges on the Turnpike within a particular county. This
program would have the advantage of a significant increase in
flexibility. However, since many commuter movements cross from
one county into another, such as Biddeford to Portland, the
program would have some problems with equity of commuter rate
charges. Another potential drawback would be the number of
interchanges located within each county. Certain counties would
have increased opportunities for commuter movements, such as
York as compared with Androscoggin County.

Program Parameters

A series of new program parameters had to be established for

Alternative C. It represents a significant departure from the
existing program. The same quarterly card was assumed to be
issued. Quarterly rate was based on the weighted average card

cost for all cards issued within a particular county. In this
way, for some commuters on relatively short trips the revised
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rate would exceed current levels, while a sizeable savings would

be realized by other patrons.

In the case of commuters who wish to have commuter
privileges in more than one county, a dual-county card was
proposed. In this case, it was assumed that the cost for the
dual-county card would not be equal to the sum of the two
individual counties. Rather, prices were established as equal
to the cost of the more expensive of the two counties plus 50
percent of the cost of the adjacent county. It was further
assumed that a maximum of two counties could be procured with a
single commuter card. The limited number of motorists who would
have commuter patterns which might cross into three or more
counties would simply accomplish this by purchasing more than
one commuter card. It was also assumed that no cash fare would
be required at the time of each commuter transaction.

Estimated Traffic and Revenue Impacts - Table 12 shows the
summary of estimated annual traffic and revenue impacts for

Alternative C. Impacts were estimated for each of the above
referenced market segments. The proposed modified rate which
would be in effect for each individual commuter movement was
compared with the current rate chafged for commuter cards. A
sliding scale of anticipated diversions into or away from the
commuter program was established based on the relationship
between the existing and modified quarterly charge for each
individual movement. In some cases, where rates under the
modified program would be significantly more than currently
charged, a certain proportion of commuters were anticipated to
leave the program. Of these, it was assumed that 75 percent
would transfer into the cash category and remain on the
Turnpike, while the remaining 25 percent would be diverted off
the Turnpike.
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Ith would be, however, a sizeable shift from the cash to the
commuter category of existing Turnpike patrons. This relates to
the fact that there were a greater number of movements for which
the effective rate per quarterly commuter card would decrease as
compared with the current program. An estimated 917,000
additional transactions would 1likely be diverted from the
existing cash category. After factoring the additional
estimated 215,000 annual commuter transactions from vehicles not
now using the Turnpike, a total of 4,585,000 annual commuter
transactions 1is estimated, or about 783,000 more than actually
experienced in 1988.

A sizeable negative revenue impact would be anticipated.
The 1large shift from cash into the commuter program would result
in a significant decrease in cash revenue from passenger cars
estimated at about $836,000 at 1988 levels. A further decrease
in commuter revenues would also be experienced, since the
nominal rates charged under the program would be somewhat less
than those presently assessed. This results in a total negative
impact of more than $700,000.

Operational and Other Considerations - Implementation of

Alternative C would require significant changes in the overall
administration of the commuter program and probably some
difficulty in transitioning from the existing program. There
would be some increase in patron confusion since exact county
lines may not be readily perceived by motorists. There could
also be some potential confusion on the part of toll attendants,
particularly during the early stages of operation, but this
should not be a significant factor. There would still be no
individual charge per transaction, hence there would not be
negligible impacts on transaction times in the toll lanes after
the initial stage of confusion.
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From a public acceptance standpoint, several motorists would
appreciate this particular change in the program while others
would not. Obviously, there would be some existing commuter
patrons who would suffer an increase in their cost for commuter
cards simply because the trip crosses from one county into
another. It would be difficult to develop more equitable rates
under a county-wide program since individual motorists would
have different predominant travel patterns which are typically
used.

Alternative D - Annual Card Plans

Two annual card plans were evaluated, with and without a
discounted toll payment at the time of each transaction. Under
plan D-1, the quarterly card would simply be issued on an annual
basis and the cost of the card would be multiplied by four. For
example, a typical movement between Interchange 5 and 6A
presently has a quarterly charge of $15.75. This would be
increased to $63.00 annually, although there would be no
additional fare for unlimited trips between these two
interchanges during the course of an entire calendar year.

Estimated Traffic and Revenue Impacts - A summary of
estimated traffic and revenue impacts under Alternative D-1 is

shown in Table 13. This particular Alternative program would
not be expected to result in any significant increase in the
number of commuter transactions either from existing Turnpike
patrons using cash or off-Turnpike patrons. In fact, the
program is considered to be somewhat less convenient than the
current plan. Even though payment for the card would be made
less frequently and would increase patron convenience regarding
renewals, it would require a much more significant initial
capital outlay and it is likely to divert many patrons from the
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commuter plan to the cash program or off the Turnpike entirely.
Again, a sliding scale was used to estimate this impact, with
the highest impacts assumed to occur under those commuter

movements with the highest existing rates. For example, a
movement from Interchange 7 to 13 has a quarterly commuter card
cost of $56.70. If this were switched to an annual card,

commuter patrons would be required to forward $226.80 for a
year’s worth of passage. The increase in capital outlay from
$56.70 to $226.80 would 1likely have a significant negative
impact on utilization of the commuter program.

In total, an estimated 223,000 patrons would 1likely be
diverted off the Turnpike. An additional 670,000 would shift to
cash resulting in a net reduction of almost 900,000 in annual
commuter transactions. This would result in a positive revenue
impact, since motorists being transitioned from commuters to
cash would pay an increased fare per trip. In total, a positive
revenue impact of $140,000 would be expected had the program
been in effect in 1988.

Alternative D-2 would also involve extending the program to
an annual card basis. However, rather than simply multiplying
the card costs times four, the existing card costs would be
maintained and the card validity period extended to one year.
To maintain the nominal 60 percent rate of discount on an annual
basis, motorists would be required to pay a discounted toll on
each transaction. The rate per transaction would be established
such that the total fare paid on a transaction basis over the
course of a year, plus the initial capital outlay, would equal
40 percent of the full cash fare for the equivalent number of
trips.

For example, consider the movement between Interchange 1 and
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3. The current quarterly card charge is $25.20. In this case,
a commuter patron who remains in the plan for a full year would
be paying $100.80 for travel between Interchanges 1 and 3. This
is based on an assumed total of 504 trips per year. If the
quarterly pass charge of $25.20 were deducted from the annual
amount, a total of $75.60 would be targeted for collection on a
transaction basis. Again, assuming 504 trips per year, this
would result in a discounted cash fare at the time of each
transaction of $0.15. This would represent a very sizeable
savings over the 1988 cash fare for that same movement of $0.50,
while still producing an overall effective annual discount of 60

percent.

Again, this program modification would be expected to
attract few additional patrons from existing Turnpike cash
motorists or non-Turnpike travelers. It would have relatively
little impact on the number of commuter transactions. However,
a potentially significant revenue impact would result since the
current average commuter uses only about 75 percent of the
nominal transactions assumed in establishing the commuter fare.

An analysis was performed relative to each of the major
commuter movements on the Turnpike to recognize reduced revenue
impacts due to 1less than the maximum theoretical number of
commuter trips. Actual use profiles were discussed earlier in
Table 6 of Chapter 2. A total negative impact on commuter toll
revenue of $174,000 is estimated, due to 1less than maximum
utilization rates.

Operation and Other Considerations - This proposed program
would have potentially significant negative operational

impacts. Most notable among these would be the requirement for
a cash payment at the time of the exit transaction. This would
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reduce transaction time and increase delays at exit toll plazas,
largely inconsistent with objectives of upgfading the commuter
program on the Turnpike. Further, it would produce relatively
little, if any, impact on attracting new patrons to the Turnpike
and could actually divert motorists away from the Turnpike if
congestion at toll plazas became a serious problem. The
negative revenue impact associated with the option D-2 would be
increased by expected increases 1in operating costs associated
with additional toll collection personnel for processing cash
transactions of commuter patrons.

In terms of motorist acceptance, option D-1 with a straight
quadrupling of existing rates to arrive at an annual card would
likely be opposed by many motorists. The discounted fare
program would also provide 1little advantages for existing
patrons.

Alternative E - Turnpike-Wide Plan - Initially, two possible

Turnpike-wide programs were conceptualized. One with and one
without the need for a per-transaction discounted fare. The
option of such a program without a per-transaction fare was
considered infeasible. It would be difficult or impossible to
establish an appropriate annual fee for a systemwide program
which would not require cash at the time of the transaction and
which was eligible for any interchanges on the entire Turnpike.
Clearly, there would be a significant increase in utilization of
the commuter program, with a very significant negative revenue
impact.

Alternative E-2 was considered a more reasonable option in
which én annual card would be sold at a nominal cost of $25.00.
The card would be valuable at all interchanges and motorists
holding the card would be entitled to a discounted fare at the
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time of each transaction regardless of points of entry or exit.
The discount fare would be computed in a similar fashion to that
described above for Alternative D-2. - In essence, for each
particular interchange-to-interchange movement, the discount
fare would be based on an equivalent 504 trips per year, less
the $25.00 initial capital outlay.

Estimated Traffic and Revenue Impacts - Estimated traffic
and revenue impacts under this program would be the most

significant of any of the options studied. As shown in Table
14, essentially all commuters now in the plan were assumed to
remain in the program. In addition, all invalid commuter
movements now being made by patrons holding commuter cards would
become valid. There would also be a very significant shift from
existing cash patrons into the commuter category based on a
review of existing trip frequency patterns among cash patrons
and the substantial increase in commuter program eligibility and
flexibility. In total; over 2.0 million cash transactions would
likely be converted to the commuter program. In addition, an
estimated 380,000 annual transactions would be attracted to the
Turnpike from off-Turnpike routes.

A significant negative annual revenue impact would be
expected. Passenger car cash revenue would be reduced by an
estimated $1,204,000 at 1988 levels. Although commuter revenue
would be increased by over $660,000, a net reduction in total
Turnpike revenue of $540,000 would likely be experienced.

Operational and Other Considerations - Alternative E-2 would
again ;equire a payment of a cash fare at the time of each

transaction. This would have the same operational impacts
described above for Alternative D-2.
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The program would 1likely have more widespread public
acceptance, however, since it would permit maximum increase in
flexibility and wutilization of the Turnpike and would encourage
increased participation in the commuter plan. The significant
negative revenue impact would be compounded by potentially
significant increases in operating costs, particularly
recognizing the 1large scale shifts from cash to the commuter

categories.

Cash Flow Considerations

The alternative programs evaluated would be expected to have
some impact on cash flow. As noted above, the more participants
in the commuter program, the greater the amount of cash which is
received in advance of the time of actual travel. These funds
can be reinvested. Based on discussions with Turnpike Authority
staff, WSA was advised to assume a nominal reinvestment rate of

8.0 percent interest per year.

Those programs which would remain on a quarterly basis would
result in an increase in investment income equivalent to about
1.0 percent times the estimated increase in quarterly pre-pay-
ments. The annual programs would have a more significant
impact. In this case, the funds would be assumed to be
available 50 percent sooner than on a "pay as you go" basis.
Hence, an additional 4.0 percent interest would be received for
all additional funds transferred into the pre-payment program
from cash. In addition, there would be an increase in the
duration for reinvestment for pre-payments from motorists
already_in the commuter program.
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Comgarétive Summary of Findings

Table 15 presents a comparative summary of estimated revenue
and cash flow impacts associated with each of the proposed
alternative commuter programs. Annual revenue impacts would
range from an increase of $140,000 under Alternative D-2 to a
maximum negative impact of more than $700,000 under Alternative
C. After recognizing anticipated cash flow benefits ranging
from $(7,000) to $16,000, the total revenue impacts of the
programs would range from $(728,000) to $ 156,000.

As noted, in some cases the annual revenue impact would
understate the true financial impact to the Authority. 1In the
case of those programs which would require a cash payment at the
time of each discount transaction, a 1long-term impact in
operating costs should be assumed. This would be added to the
negative revenue impact shown in Table 15.

In summary, none of the Alternatives studied appear to be
clearly superior to the existing program. Alternative E-2 would
probably have the most significant impact in increasing commuter
program utilization although it would have a serious negative
revenue impact. Alternative C would have a significant negative
revenue impact and would have unclear impacts on patron
perceptions of program flexibility and restrictiveness.
Alternatives D-1 and D-2 would provide 1little incentive for
increasing program utilization, in fact Alternative D-1 would
likely act to reduce participation in the commuter plan.

Impact Qf Recent Rate Increases

The Maine Turnpike Authority increased toll rates for
passenger car and other vehicles (except commuters) by 15.0
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Table 15

TOLL REVENUE IMPACT ESTIMATES

1988 TOLL CASH TOTAL
COMMUTER REVENUE FLOW REVENUE
ALTERNATIVES IMPACTS IMPACTS IMPACTS
(--000--)

A $(154,000) 2 $(152,000)

B (79,000) 1 (78,000)

c (729,000) 1 (728,000)

D1 140,000 16 156,000

D2 (183,000) (7) (156,000)

E2 (540,000) (5) (545,000)

-56-






