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HNTB Corporation, consulting engineering firm to the Maine Turnpike Authority (MTA), conducted a
mailback survey of Maine Turnpike patrons in May 2004. The purpose of the survey was threefold:

1. To acquire updated information on the travel patterns exhibited by Turnpike patrons. This in-
volved looking at how origin-to-destination trips translated into interchange-to-interchange move-
ments on the Turnpike.

2. To better understand key patron characteristics such as (a) the percentage of in-state vs. out-of-
state patrons; (b) the average number of people in each vehicle; (c) the frequency with which pa-
trons typically travel on the Turnpike; (d) the types of trips that are served by the Turnpike, such
as home-to-work or home-to-vacation trips; and (e) the extent to which patrons use the Turnpike
to connect to alternative modes of travel such as carpool, bus, or rail.

3. To get feedback on the quality of service provided by the Turnpike. This primarily involved ac-
quiring information on delays experienced by Turnpike patrons.

As the survey collects information on travel patterns, patron characteristics, and quality of service, it can
shed important light on several other transportation planning efforts. To illustrate:
= The travel patterns identified by the survey can help forecast the impact of major possible
changes to the Turnpike’s infrastructure, such as the addition of a new interchange, or the poten-
tial conversion to a regional toll system.
= The survey can support MaineDOT’s 1-295 Corridor Study by identifying the extent to which ex-
isting traffic on 1-295 could shift to the Turnpike in its journey through Greater Portland.
= The survey can help the Authority understand how its toll structure distributes the toll collection
burden between in-state and out-of-state users.
= The trends highlighted by the survey can help document the effectiveness of various programs.
For example, a comparison of delay statistics with previous years can help highlight the effec-
tiveness of the Widening. A comparison of vehicle occupancy statistics with previous years can
help highlight the effectiveness of various carpooling programs.
= The origin-destination data can support the modeling efforts of the region’s Metropolitan Plan-
ning Organizations (MPO’s), such as PACTS, ATRC, and KACTS.

There are at least two important reasons for collecting specific origin-destination data from patrons of the
Maine Turnpike. First, it provides information that cannot otherwise be collected from cash-paying pa-
trons. And second, it enables the Authority to track recent changes in travel patterns. These reasons are
elaborated below.

(i) Reason #1 — To provide information that cannot otherwise be collected
For the first 50 years of its existence, the Maine Turnpike employed a ticket-based toll collection system.
Patrons received a ticket upon entering the Turnpike, and they would travel uninterrupted until they
reached their exiting interchange. At that point, they surrendered their ticket and paid the corresponding
fare.

The tickets were not just a means of determining each patron’s fare; they were also a means of tracking
all interchange-to-interchange movements on the Turnpike. The ticket system thus provided an effective
way of tracking the travel patterns of Turnpike patrons. It also provided a quick means of calculating key
statistics such as vehicle-miles traveled (VMT) and total trips.




In the 1990’s, the MTA converted from a ticket system to a closed barrier system. The northern end was
converted in September 1991', while the southern end was converted in September 1997. These conver-
sions, while introducing some operational benefits, eliminated the ability to track the interchange-to-
interchange movements of cash-paying patrons.” The origin-destination survey helps fill this data-
collection void by providing insight on the movements of cash-paying patrons.

(ii) Reason #2 — To track changes in travel patterns
The Maine Turnpike has undergone many changes since the last survey, which was conducted in the
summer of 1998. The changes include:

» The implementation of a toll increase in February 1999. This toll increase involved the introduc-
tion of exit tolls at Exits 44 and 52. One effect of the exit tolls was to encourage northbound trav-
elers connecting to [-295 to bypass Exit 44 and use Exit 45, which has no exit toll. The 2004 ori-
gin-destination survey sheds some light on the extent to which this diversion was taking place.

» The addition of two new interchanges. Since the last survey, two new interchanges have been
added—Exit 46 (October 1999), and Exit 47 (December 2002). The 2004 origin-destination sur-
vey provides insight on how these plazas are being used.

» The near-completion of the Widening. During the last survey, the entire Turnpike (with the ex-
ception of the first six miles) was a 4-lane roadway. However, during this survey, all but one seg-
ment south of Portland had been widened. It is possible that this widening has attracted new us-
ers to the Turnpike—users that had been previously deterred by Turnpike congestion. Therefore,
the 2004 origin-destination survey can help capture the impact of the Widening on Turnpike
travel patterns.

= The designation of the Turnpike as I-95. In January 2004, the Turnpike and its parallel interstate
counterpart to the east underwent a route redesignation. This redesignation had three compo-
nents. First, the Tumnpike was designated as [-95 for its entire length. Second, the untolled route
to the east, running between Scarborough and Gardiner, was designated as 1-295 for its entire
length. And third, the Falmouth spur (the connector road between the Turnpike and the inter-
state) had its designation as “I-95” removed.

Initial evidence from analysis of Turnpike traffic data indicates that this redesignation has af-
fected travel patterns, with through traffic between Portland and Augusta tending to stay on the
Turnpike (as the newly-designated 1-95) instead of using the parallel 1-295. The 2004 origin-
destination survey can help verify whether this is indeed the case.

In short, the origin-destination survey helps the Authority understand how its patrons are using the Turn-
pike, and it illustrates the extent to which travel patterns have changed in response to recent systemwide
changes. This information can assist the Authority as it plans for the future.

! The north end was converted to a closed barrier system in September 1991. It was subsequently converted to an open barrier
system in November 1999, with the removal of the Auburn ramp tolls. All travel between the New Gloucester and West Gar-
diner barriers are now toll-free.

% The movements of ETC patrons continued to be tallied by the Transpass system, which assessed fares based on interchange-to-
interchange movements.
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= Exits 46 and 47 were new interchanges, added to the system since 1996. About 70% of the vehicles
entering at these interchanges are destined for interchanges in the Central and Southern sections.
Fewer than one in six of the vehicles entering at these interchanges is destined for some point beyond
the Turnpike (i.e. York and points south, or Augusta and points north).

= The Falmouth interchange has undergone significant change. In 1996, 43% of its entering traffic was
destined for the Central section; by 2004, the share had grown to 56%. Meantime, the percentage of
Falmouth traffic destined for York and points south shrunk from 33% in 1996 to 16% in 2004. What
accounts for the shift? It is likely the result of adding two new interchanges in the Central section.
By improving access to Brighton Ave. and Congress St., these new interchanges have likely attracted
new users to the Falmouth interchange.

= There does not seem to be a trend toward a greater percentage of through trips. The percentage of
trips going from Region 1 (York and points south) to Region 5 (Augusta and points north) stayed
relatively constant, at 7-8%. In the opposite direction, the percentage of trips going from Region 5 to
Region 1 fell from 11% in 1996 to 8% in 2004.

In short, it appears that most changes in travel patterns have been shaped by the introduction of new inter-
changes in the Central section. The share of traffic destined for the Central section is growing because
these new interchanges have improved access to some highly-developed areas of Portland and Westbrook.
These results suggest that, over the past decade, Maine Turnpike travel patterns have been shaped more
by the addition of new interchanges than by changes in the tolling structure.

4.5. QUESTIONS 4 & 8: WHERE TRIP STARTED AND ENDED

In order to obtain information for the portion of a trip not on the Turnpike, the survey included Questions
4 and 8. These questions asked patrons where their trip started and ended. The questions are depicted
below:

4. Where did this trip start?
Street Address or Place:
City / State:

8. After exiting the Turnpike, where did this trip end?
Street Address or Place:
City / State:

The purpose of these questions was to understand what kinds of door-to-door movements are supported
by the interchange-to-interchange movements discussed in the previous section. Information gleaned
from these questions can address such questions as:
*=  From how broad of a geographical area does each interchange draw?
» How many patrons entering at York began their trip from out-of-state?
» To what extent are people traveling between Scarborough and Falmouth using the Turnpike as
opposed to 1-2957?

In short, these questions help provide a context for better understanding the interchange-to-interchange

movements exhibited in Section 4.5. They can also help shed light on how patterns might change if toll-
ing strategies were to change (e.g. through the conversion to a regional toll system).
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Figure 5.3 — Transpass and E-ZPass Usage Characteristics of Maine Turnpike Patrons

Passenger Vehicles

64% 3.5%

Ono Transpass or E-ZPass

M Transpass Only
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Oboth Transpass and E-ZPass
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Three observations may be drawn from Figure 5.3:

* Roughly one-third (26.5% + 5.2% = 31.7%) of all Turnpike trips used 7ranspass. In this respect,
the survey results are consistent with previous revenue studies. (The 2002 revenue study indi-
cated that 32.2% of Turnpike trips used 7ranspass.)

= About 12% of all Turnpike patrons (in the months preceding the Maine Turnpike’s conversion)
had E-ZPass. This is consistent with data collected near the York toll plaza in 2003 and 2004,
which indicated an £-ZPass rate of 11.7%.

»  Over half of £-ZPass tag holders on the Maine Turnpike (again, prior to the conversion) did not
have a Transpass.

Additionally, Figure 5.3 highlights that electronic toll collection is much more popular among commer-
cial vehicles than among passenger vehicles. Nearly three-fourths of all commercial vehicles have some
form of electronic toll collection (Transpass, E-ZPass, ot both), by contrast, only about one-third of pas-
senger vehicles did. Moreover, fully 25% of commercial vehicles had both a Transpass and an E-ZPass,
compared to only 4% of passenger vehicles.

This information can help predict the potential impact of the conversion to £-ZPass. If all patrons that
currently have a Transpass switch to E-ZPass, then the total percentage could grow to near 40% (i.e., the
sum of the “Transpass Only”, “E-ZPass Only”, and “both Transpass and E-ZPass” categories). This will
likely have operational benefits for the York toll plaza, where the demand exceeds the capacity during
portions of summer weekends. Since ETC patrons are processed about 3-4 times as fast as manual pa-
trons, the York toll plaza should benefit by an increasing share of ETC traffic.

As a side note, it is interesting to compare the actual ETC usage rate on the Maine Turnpike with an “ex-
pressed preference” survey conducted a decade ago. The 1994 origin-destination survey posed the fol-
lowing question:

Electronic Toll Collection is an automatic, vehicle scanning system
where motorists would not have to stop to pay the toll. Would you use
this system for a pre-paid reduced toll rate?

Of the nearly 6700 patrons that responded to the question, over 80% said that they would use ETC. This
contrasts greatly with the actual usage of about 32%. This illustrates the limits of expressed preference
surveys—what people say they will do does not always match what they actually do.

5.6.  QUESTION 18: FREQUENCY OF TRAVEL OUTSIDE OF MAINE

Question 18 was the final question dealing with the general category of “patrons characteristics” . Its in-
tent was to help the Authority understand the extent to which its patrons travel out-of-state. The wording
is depicted below.

18. How frequently do vou travel outside of Maine?
O Less than once a month O Once a week
O Once a month O Daily

The responses to Question 18 are summarized in Figure 5.4.

Figure 5.4 — Frequency of Out-of-State Travel
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The most outstanding characteristic of Figure 5.4 is the contrast between passenger cars and commercial
vehicles.
= The most common response for passenger cars was “less than once a month”, the /east frequent
option. By contrast, the most common response for commercial vehicles was “daily”, the most
frequent option.
= Roughly 75% of passenger cars travel out-of-state either “once a month” or “less than once a
month”. By contrast, roughly 75% of commercial vehicles travel out of state either “daily” or
“once a week”.

Clearly, the travel patterns for commercial vehicles are distinctly different from those of passenger cars.
While intra-state trips are the norm for passenger cars, inter-state trips are the norm for commercial vehi-
cles. This likely means that the average trip length for a commercial vehicle on the Turnpike is longer
than the average trip length for a passenger car.
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In 1998, about 2 out of every 9 patrons reported delays. By 2004, only 1 out of 10 reported de-
lays.

For every category of delay, from “1 to 10 minutes” up to “>60 minutes”, the percentage of pa-
trons experiencing delays in 2004 was lower than in 1998.

Clearly, the delays revealed by the 1998 survey were much more prevalent than those reported in the
2004 survey. Part of the reduction in delays in 2004 may be attributed to the Widening. The busiest por-
tions of the Turnpike now operate with three lanes in each direction, thus relieving both recurring delays
(i.e. periodic delays caused by heavy traffic volume) and non-recurring delays (i.e. delays caused by acci-
dents and other unanticipated interruptions).

Two final notes can help put these delay results in perspective:

The 1998 survey was conducted in the midst of the summer tourist season (July), whereas the
2004 survey was conducted in the spring (May). In order to truly evaluate the impact of the Wid-
ening, one would need to pose the same questions during the summer season.

The 2004 survey was conducted in the midst of two major construction projects. The first was
the final segment of the Widening, taking place between Exit 25 (Kennebunk / Kennebunkport)
and Exit 32 (Biddeford). The second was a repaving project in the vicinity of Gardiner and Au-
gusta. These projects may have accounted for some of the delays reported.
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o Violators. Many Transpass users were irritated that non-Transpass patrons were using
the Transpass Only lanes, thus getting a free ride.

o Lack of interoperability. Some patrons wished that the Transpass could be used on
other toll roads as well.

o Location of dedicated lanes. These comments generally fell into one of three catego-
ries. The first category dealt with the fact that some Transpass lanes are difficult to reach
(e.g. Exits 45 and 48). The second category dealt with the fact that some dedicated lanes
are not always open (e.g. Exits 32, 36, and 52). The third category dealt with the fact that
the locations of the dedicated lanes are not uniform at all plazas.

(ii) E-ZPass (83 comments)
The comments related to E-ZPass were almost universally positive. There were three primary reasons
why patrons were excited about the upcoming transition:
o They wanted electronic toll collection, and they had been unable to acquire a Transpass.
So the quicker the new system goes on-line, the sooner they can reap the benefits.
o They will be able to use the device on virtually all toll roads in the northeast.
o They already have the device from another state, and look forward to being able to use it
in Maine.

(iii) The Widening (55 comments)
The Widening comments, like the E-ZPass comments, were nearly all supportive (48 pro, 2 con). The
supportive comments generally fell into one of two categories. The first category expressed appreciation
for the improved travel conditions wrought by the additional lane. The second category expressed thanks
for the Authority’s efforts to keep traffic moving during construction.

(iv) Restriction of trucks from the third lane (39 comments)
This was a hot-button issue with some patrons, with opponents outnumbering supporters by a ratio of 4-
to-1. The most common complaint about the policy was that it was not well-understood by passenger
vehicles. Many cars tend to stay in the middle lane, not realizing that it essentially functions as the pass-
ing lane for trucks. This forces trucks to pass cars on the right, which can be a dangerous maneuver.

Another common complaint (typically made by truckers themselves) was that trucks are entitled to use
the entire roadway, since their tolls helped pay for the roadway. Many also expressed skepticism that the
policy actually reduces emissions and improves air quality.

(v) New interchange numbers (27 comments)
Negative comments concerning the recently-revised interchange numbering system outnumbered positive
comments by a ratio of 6-to-1. Some patrons felt that the project was a waste of money, presumably be-
cause the existing numbering system was already well-understood. Other patrons were confused by the
fact that existing maps (and mapping software) did not match the new numbers. And some patrons sim-
ply didn’t understand the rationale for the change.

(vi) Toll collectors (15 comments)
Some patrons used the comment section to express appreciation for the courtesy of the Turnpike toll col-
lection staff. Only two comments were negative; the rest were positive, with most respondents describing
the attendants as “very friendly”.

7.2. USE OF I-95 AND [-295 BY THROUGH TRAFFIC
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The O&D survey, which contains a wealth of data on highway travel patterns in Greater Portland, can
help cl%ify this issue. A review of survey data collected at MTA Exits 44, 45, and 52 revealed the fol-
lowing™:
(i) Exit 44 (I-295 Connector — South Portland / Downtown Portland)
About 48% of all entering and exiting traffic at this interchange is through traffic. In other
words, 48% of the exiting traffic is destined for Falmouth and points north, and 48% of the enter-
ing traffic originated from Falmouth and points north. These vehicles have made the decision to
go directly through Portland via [-295, as opposed to diverting around downtown Portland via the
Turnpike (1-95).
(ii) Exit 45 (Maine Mall Rd. / Payne Rd.)
Approximately 18% of all northbound exiting traffic at this interchange is through traffic. In
other words, 18% of the northbound exiting traffic connects to 1-295 via the loop ramp and ulti-
mately heads to Falmouth and points north. Conversely, only 6% of the southbound entering
traffic at this interchange originated from Falmouth and points north, connecting to Exit 45 via
State Route 703.%" As with the previous group, these vehicles have made the decision to go
through Portland via I-295 instead of using the Turnpike.
(iii) Exit 52 (Falmouth / Freeport)
About 33% of all northbound exiting traffic at this interchange is through traffic. In other words,
about one-third of the northbound traffic leaving the Turnpike at Exit 52 actually originated south
of Exit 44. Similarly, 35% of all southbound vehicles entering the Turnpike at Exit 52 are des-
tined for locations south of Exit 44. Unlike the first two groups, these vehicles have chosen to
travel around downtown Portland via the Turnpike, rather than driving through the Portland pen-
insula on [-295.

Based on these percentages, it is possible to estimate the actual volume of through traffic running between
Falmouth and Scarborough. This information is summarized in Table 7.1.

20 All percentages are rounded to the nearest 5%.

2! This result still raises a question: Why are any southbound travelers on I-295 choosing to connect to the Turnpike via Exit 45,
given that there is no toll or time advantage to doing so? There are several possible explanations for this phenomenon. First,
some travelers on [-295 SB may see the sign for [-95 NB, and mistakenly think that all Turnpike access is through the SR-703
connector. Second, some travelers may see the “Last Exit Before Toll” sign and think they can avoid the toll by going to Exit 45.
Third, some travelers may mistakenly assume that, since northbound travel is cheaper using Exit 45, then southbound travel may
be cheaper as well.
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It is important to note that these figures are based on the tolls that were in place in 2004; the percentages
will change somewhat in response to the February 2005 toll increase, Nevertheless, at least three observa-
tions may be drawn from Table 7.3:

Roughly one-third of the MTA’s revenue comes from out-of-state travelers. This reflects a
downward trend in dependence upon out-of-state revenue. It is interesting to note that, in May
1972, the MTA reported that 56% of its revenue came from out-of-state.

For the most part, the barriers (York, New Gloucester, W. Gardiner, and Gardiner) have higher
percentages of out-of-state vehicles than the side tolls.

York is the only location where out-of-state patrons pay a greater share than in-state patrons.

These observations have at least three implications for future toll increases.

1.

2.

Any increases that are applied to the barriers will increase the share of revenue generated by out-
of-state patrons.

Similarly, any increases that are applied to the side tolls will increase the share of revenue gener-
ated by in-state patrons.

The most direct way to draw more revenue from out-of-state patrons is to increase the toll at
York.
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peak periods (such as York, Biddeford, and Saco) could experience relief, as some vehicles that cur-
rently pay cash (passing through the plazas at a rate of 300-400 vehicles per hour) shift to ETC (pass-
ing through the plaza at a rate of 1000+ vehicles per hour).

Only 10% of Turnpike patrons reported experiencing delays on the Turnpike; less than 3% experi-
enced delays of 10 minutes or more. This result is remarkable considering that (a) May 2004 was the
busiest May in Turnpike history; (b) the Widening project was still ongoing between Kennebunk and
Biddeford; and (c) major paving activity was ongoing in the vicinity of Gardiner and Augusta.

Currently, about 16,000 vehicles per day travel between Falmouth and Scarborough. These patrons
have essentially two options—take [-95 around downtown Portland, or take 1-295 directly through
downtown Portland. According to the O&D survey, about 25% of these patrons take the former
route. A decade ago, this percentage was about 33%.

On average, therefore, [-295 serves 12,000 through vehicles per day. Based on current traffic levels,
this means that 15-20% of the traffic on [-295 is through traffic. If congestion grows on I-295, these
vehicles could conceivably shift to the Turnpike. This raises a new question: Given that Turnpike in
Greater Portland is a 4-lane highway serving 45-t0-50 thousand vehicles per day, how much capacity
does the Turnpike have to absorb traffic from I-295 without being widened?

The 2004 O&D study has been a comprehensive assessment of Turnpike patrons and the manner in which
they use the roadway. This study has provided but a small window into the vast array of information that
can be drawn from the data. Further inquiries concerning the 2004 O&D study and the information con-

tained in its database may be directed to the Maine Turnpike Authority.

2 The growth in ETC usage in the months preceding the conversion to £-ZPass was stagnant, due in part to the lack of trans-
ponder availability. As transponders become available again with the advent of E-ZPass, the share of ETC usage could grow
even higher.
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plaza. Patrons traveling the full length of the Turnpike would have been offered surveys at three
locations—York, New Gloucester, and West Gardiner.

Patrons typically responded to this distribution plan in one of two ways. Some took multiple
cards but replied to only one; others refused to take some of the cards that were offered. The re-
sult of the former was that many cards were discarded, thus driving down the response rate. The
result of the latter was that, at some plazas, toll collectors found it difficult to distribute cards.
This ultimately drove down the total number of responses.

In response, the distribution plan for the 2004 survey was designed to offer cards to all patrons
one time.

Goal #4 — Provide greater oversight of survey distribution. The previous survey in 1998 was
conducted on two days—one weekday (Wednesday), and one weekend (Sunday). However, it
was extremely difficult to supervise an operation taking place at multiple locations simultane-
ously over a distance of about 100 miles. Therefore, the 2004 survey was designed to take place
over multiple days, with each day covering a smaller, more manageable segment of the Turnpike.

Goal #5 — Ensure the survey is statistically valid. The MTA wanted to ensure that the survey
results gave an accurate depiction of the Turnpike’s patrons and performance. To this end,
HNTB sought to design a distribution plan that would generate enough responses to be statisti-
cally valid.

Goal #6 — Capture commercial traffic. The MTA noted that previous surveys had failed to cap-
ture a representative portion of commercial vehicle traffic. Thus, one priority of the 2004 distri-
bution plan was to capture a greater share of commercial vehicles.

Goal #7 — Ensure that all surveys get distributed. Another shortcoming of the 1998 survey
was that, at some plazas, insufficient time was allocated to distribute the surveys. At some side
toll plazas, a thousand cards were presented to the toll attendants, and the time window for distri-
bution did not begin until after the peak hour. As a result, some surveys were never handed out,
simply because an insufficient number of vehicles passed through the plaza.

The goal of this distribution plan was to allocate sufficient time at each plaza for all surveys to be
handed out.

In order to achieve these goals, HNTB—in coordination with the MTA—developed a comprehensive
five-step distribution plan. These steps are outlined below.

(a) Step I — Identify locations for survey distribution.
The process of designing a distribution plan began by identifying the locations at which surveys would be
distributed. HNTB made the decision that surveys should be distributed at all entry locations to the
Turnpike. This approach would ensure that all patrons received a card, and that no patron would receive
more than one card.

In order to capture all Turnpike patrons, surveys would need to be distributed at the following locations:

York toll - NB Only

All side toll plazas (Wells, Kennebunk NB, Kennebunk SB, Biddeford, Saco, Scarborough, South
Portland, Jetport, Rand Rd., Westbrook, West Falmouth, Gray)

Exit 44 (formerly Exit 6A) — Entry only

Exit 52 (formerly Exit 9) — Entry only
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=  West Gardiner / I-95 — SB Only

= Gardiner / I-295 — NB and SB

= Selected on-ramps not served by toll plazas (Wells SB, Gray NB, Auburn NB & SB, and Lewis-
ton NB & SB)

This approach represented a departure from previous surveys in two important ways. First, previous sur-
veys distributed cards at all toll plazas. By contrast, this survey did not call for any cards to be distributed
at York SB, Exit 44 (exit), Exit 52 (exit), New Gloucester (NB or SB), or W. Gardiner NB. None of these
locations represented entry points.**

A second point of departure from previous surveys was the requirement to distribute cards on ramps that
were not served by toll plazas. In order to do this, the MTA coordinated with the state police to place a
trooper at each of the selected ramps. The task of the trooper was to slow down traffic and direct vehicles
to a toll attendant standing along the ramp’s shoulder. The attendant would simply hand the card to the
patron and ask the patron to fill it out and mail it back at his convenience.

(b) Step 2 — Develop a standard of statistical validity
In consultation with Dr. Charlie Colgan at the University of Southern Maine, HNTB identified the num-
ber of surveys that would need to be distributed at each location in order for the survey to be statistically
valid. The goal was to develop a survey that was statistically valid at each entry point to the Maine Turn-
pike.

The formula recommended by Dr. Colgan for determining the required number of responses was:

____ZX29N
2325 +(V-1)c?

where:

= nis the required number of responses to be “statistically valid”

= N is the population—that is, the average number of patrons that enter the Turnpike at a particular
location each day

= Zisthe Z score (Z=1.96 for a 95% confidence level)

= (s the confidence interval desired.

Dr. Colgan recommended that we attempt to achieve a confidence level of 95%, with a confidence inter-
val of £5%. With this as a basis, the formula simplifies to:

09604
0.9579+0.0025N

This step calculated the number of required responses. However, it was necessary to translate this into a
number of distributed cards that would yield the appropriate number of responses. In order to make this
calculation, HNTB assumed that 20% of all distributed cards would be completed and returned to the
Turnpike. This number was consistent with previous origin-destination surveys, and it was also consis-
tent with a Park & Ride lot survey conducted in the summer of 2003.

4 Technically, the Gardiner / 1-295 (SB) plaza does not represent an entry point. However, this plaza—together with West Gar-
diner / I-95 SB—does capture all vehicles that enter the Turnpike in Augusta.
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Therefore, the number of distributed cards was calculated as follows:

d="
14
Where:

* d=number of distributed surveys at each location
= n=number of required responses to support statistical validity
» r=anticipated response rate (20%)

Table A.3 summarizes the average daily volume at each location, the required number of responses to
support statistical validity, and the recommended number of surveys to be distributed.
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