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Foreword

This report assesses the adequacy of truck parking at public and private rest areas dong the
Interstate Highway System. Thegoal of the research wasto determinethe supply, utilization, parking
statutes and practice, and demand for truck parking at public rest area and private rest stops at the
date and nationa levels. Based on the research findings, the study identifies policies and programs
to meet truck drivers rest needs and toimprovetheefficiency of rest areaplanning and devel opment.

The study relied on three generd methods of data collection, resulting in five sources: a
nationd inventory of truck parking; direct observation of actua usage of truck parking; and aseries
of surveys including in-person truck driver surveys, a naiond survey of motor carriers, and amall
survey of truck stop operators. The surveys were designed to assess needs, perceptions, and
preferences for truck parking.

The data were collected between October 1993 and December 1995

Notice
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in the interest of information exchange. The United States Government assumes no liability for its
contents or use thereof.

The contents of this report reflect the views of the contractor who is responsible for the
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the Department of Trangportation.

This report does not condtitute a standard, specification, or regulation.
The United States Government does not endorse products or manufacturers. Trade or

manufacturers names gppear herein only because they are consdered essentid to the object of this
document.




Tothe Reader

The enclosed report was produced by the Federal Highway Administrations s Office of Motor Carriers
in 1966 in response to a Congressiond directive. Theprincipa contractor on the study wasthe American
Trucking Associaions Trucking Research I ngtitute. with significant assi stancefrom subcontractors Apogee
Incorporated and Wilbur Smith Associates.

This study assessed the adequacy of truck parking along Interstate highways at both public rest areasand
privaidy owned truck stops. The god was to generate an up-to-date, nationwide compilation of
information about the supply, use, governing State and locd satutes, and present and future demand for
parking at these facilities. Drawing on study findings, the study aso suggested policies and programs to
meet parking and rest needs.

Datafor thisstudy were collected between October 1993 and December 1995 and were obtai ned through:
(1) anationd inventory of truck parking; (2) direct observation of actua parking space usage along a
section of Interstate 81 in Virginiaand Tennessee; (3) on-gite surveys of truck drivers using 1-81 parking
spaces, (4) anationd survey of interstate motor carriers, and (5) two separate mail surveys of privately
owned truck stop operators. Based on these activities, both utilization and demand models of public rest
areaand privately owned truck stops’ utilization and demand were generated.

This study documented a significant shortage, particularly a night, of parking spaces aong Interdate
highways for commercia driversto use when seeking rest.

Additiond information about this study may be obtained by contacting Bob Davis, Office of Research and
Standards, Office of Motor Carriers, Federad Highway Administration, at
202-366-2997
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Preface

The Office of Motor Carriers, Federd Highway Adminitration, U. S. Department of Transportation, in
accordance with Congressiond direction, initiated a study of the "adequacy of places for truck driversto
stop and rest, both public and private” As directed, the Office of Motor Carriers contracted with the
Trucking Research Indtitute (TRI) in 1992 to determine the adequacy of truck parking adong the Interstate
system. The Contracting Officer's Technical Representative for this project was Robert Davis.

TRI isthe research arm of the ATA Foundation, an &ffiliate of the American Trucking Associations. The
ATA Foundation is engaged in awide variety of research and educationa activitiesto enhance the safety
and productivity of thefor-hire motor carrier industry inthe United States. Many of these effortsare being
performed in cooperation with the Office of Motor Carriers.  Dr. William Rogers was the Principa
Investigator for the study, with assstance from Joy Miller and David Rogers.

TRI commissioned Apogee Research, Inc. and Wilbur Smith Associatesto conduct theresearch. Apogee
specidizesin transportation economics, financeand policy research, and marketing communicationsat both
locad and nationa levels. Richard Mudge, Susan Jakubiak, Robert Hurd, Greta Jensen, Shaurav Sen, and
Ward Kay conducted the research for Apogee.

Wilbur Smith Associates is anationaly recognized leader intraffic, parking, marketing, and related studies
for the transportation industry worldwide. Gerad Cichy, Patricia Drake, and Naveen Lamba conducted
the research for Wilbur Smith Associates.



EXECUTIVE SUMMARY

In 1992, the United States Senate, recommending further research on the causes of truck driver
loss of dertness a the whed, directed the Federd Highway Administration's Office of Motor Carriers
(OMC) to undertake an ™. . . evaluation of the adequacy of placesfor truck driversto stop and rest, both
public and private." (Senate Report 102-148, dated September 12, 1991; page 87). In accordancewith
House of Representatives Report language (House Report 102-156, dated July 18, 1991; page 103), the
research was awarded to the American Trucking Associations Foundation's Trucking Research Indtitute
(TRI), dready actively supporting the OMC's Driver Fatigueand Alertnessstudy. Apogee Research, Inc.,
and Wilbur Smith Associates served as subcontractors to TRI in evaluating truck driver rest and parking
needs.

The steady growth in trucking nationwide appears to have increased the demand for rest areas
aong the Nation's highways. In part, thisisreflected by evidence thet, increasingly, truck drivers seeking
res are parking illegdly dong highway shoulders and entrance and exit ramps, rather than at either public
rest aress or private truck stops. With a growing public and industry concern about commercia driver
fatigue, and the need to assure public safety dong the highways, this research has sought to address this
perceived need for additiond parking space through direct observation, interviews, statistica evauations,
and demographic data collection.

This research documented some important distinctions between public rest areas and private rest
stops. Public rest areas on the Intergate highway system in the United States provide parking for
automohbile and truck drivers, aswel asrest rooms. Inmost cases, vending machines are offered for food
and beverages. Most private truck stops are located close to Interstate rampsand provide services such
asfud, showers, degping quarters, and restaurants, in addition to truck parking space. These differences
inservices provided apparently contribute significantly to truck drivers decisions about whereto stop and
for how long.

The research team first assessed the current status of public rest areaparking for trucks nationwide
and developed andytical modds to estimate the demand for truck parking spaces. The analysis resulted
in condderable amounts of origind dataincluding: direct observation of truck parking activities a public
rest aress, surveys of driver needs and attitudes, and, with the assistance of state Departments of
Trangportation(DOTS), anationwideinventory of public rest areas. These datawerethen used to prepare
the first comprehensive and systematic description of truck parking spaces at public rest areas acrossthe
United States, and to develop a detailed mathematical modd of truck demand for public rest areaparking
gpaces. This comprehensive assessment of public rest areas projected acurrent shortfall of 28,400 truck
parking spaces in public rest areas nationwide.

An important component of the assessment was the information obtained from the driver survey.
More than 90 percent of commercia drivers sampled perceived that there is a shortage of truck parking
fadlities particularly for long-term or overnight parking. For short-term parking, amgjority of the sampled
driversexpressed apreferencefor public rest areas. Two-thirds of them indicated apreferencefor private
truck stops for overnight or long-term rest needs.



Upon the completion of the public rest area sudy, a Smilar process was followed to assess the
supply and demand for long-term truck parking at private truck sops. This assessment determined that
about one-third of truck stop operators, based on aweighted sample, planto expandther parking facilities
over the next 3 years. Thiswould increase total projected capacity from 185,000 truck parking spaces
to morethan 213,000. Thissuggeststhat some of the current shortfdl at public rest areas might be satisfied
inthe future by private expanson efforts. However, this additiona andysis found no conclusive evidence
that private truck stops and public rest areas are direct subgtitutes for each other. Rather, they are
complementary. Thelack of evidence of direct substitutability between public rest areas and private truck
stop parking, coupled with reports from surveyed truck stop owners that suggest their facilities are
frequently full or overcrowded at night, suggests that the apparent shortfall of truck parking spaces
nationwide continues to remain a problem for cregtive resolution by both the public and private sectors.

Projected costs to meet future truck parking demandstotal between $489 and $629 million. The
problem of inadequate truck parking can only be met by creetive Srategiesto help facilitate futurerest area
gpending decisions over the next 10 years. Failure to solve the truck parking shortage could pose
sgnificant risks to the traveling public by forcing tired drivers to continue driving, or park on inherently
dangerous locations such as ramps and shoulders.



PUBLIC REST AREA ANALYSIS

M ethodology

Prior rest area research has typicaly concentrated on analyzing data at the individud Interstate
corridor level. In order to undertake empirica research at the state and nationa leve, it was necessary to
devel op an extensive database of truck parking activities at rest areas located along Interstates acrossthe
entire country. Therefore, this study relied on three genera methods of data collection:

. An inventory of parking capacity and restrictions at public rest areas nationwide;

. Direct observation of the actua usage of truck parking a rest areas dong a medium-
density trucking corridor, and;

. A seriesof surveys.

- An in-person survey of truck drivers along the same medium-density corridor to
determine their needs, perceptions, and preferences for truck parking, aswell as
the reasons behind current practices,

- A nationwide mail survey of motor carriers to identify perceived driver needs,
preferences, and the availability of truck parking; and

- A mail survey of truck stop operatorsto assesstheir perceptions of truck parking
supply and demand, and the role of the public and private sectors in meeting that
demand, as well as potential obstacles.

The data were collected between October 1993 and January 1994, and two quantitative models
were developed to analyze the data collected. The first was an econometrically-derived Capacity
Utilization Model, designed to identify those factors affecting rest area utilization by truck drivers, such as
distancefrom the previousrest areaand the amount of truck parking available at therest area. The second,
aDemand Modd, was a mathematical congtruct designed to estimate the total demand for truck parking
gpaces at public rest areas nationwide.

The results of the quantitative andyses were then used to develop:
. Policy recommendations; and

. A Guidebook designed to inform state DOT executives of this research process and how
it can be gpplied at the Sate leve.



Products
Four new tools were devel oped and tested in this research:

» National Database of Public Rest Areas. This database, the most comprehensive and up-to-date
avalladle for public rest areas, contains detailed informationon morethan 1,350 rest areas nationwide. In
addition to location, the database provides specific information on the facilities offered, utilization
characterigtics, and traffic data. The database is available through a geographic information system (GIS)
that makes it accessible to federal and state planners.

» Capacity Utilization Model. An econometric modd was developed to andyze the relationship
between rest area characteristics and the utilization of the truck parking spaces. The model usesthe data
collected through three different surveys undertaken for this study as well as the new, nationa database.
The model provides empiricd estimates of the facilities and services that affect truck parking utilization of
public rest aress.

» Truck Parking Demand Model. A demand modd was also developed to estimate the current truck
parking requirements at public rest areas on a nationwide basis. Thismode can be adapted to individua
dates to determine the truck parking requirements at the corridor or county level.

* Rest AreaPlanning Guide. A planning guiding was developed for state DOT officidsfor determining
truck parking requirements a the sate leve. The guide providesaframework for collecting and andyzing
rest area-related information for planning purposes.

Data Collection

Inventory of State Facilities and Policies

The primary new datarequirementsfor thisstudy werefor nationwideinformation on truck parking
capacity and usage at public rest areas and welcome centers, as well as parking restrictions and
enforcement activities in each state. To acquire these data, the research team conducted a survey of the
48 contiguous States, aswell as ninetoll road/thruway agencies responsible for acombined total of 1,487
public rest areas with facilities on the Interstate highway system. This information forms the firgt nationdl
database on public rest areas on Interstate highways.

Key findings

. Few states have parking regul ationstargeted specificaly at trucks, but most have design standards
for rest aress.

. Mog facilities provide restrooms. Ninein ten rest areas offer picnic tables. The mgority of rest

areafadilities provide drinking water and telephones, but only half of these facilities offer snack or
beverage machines.



. Nearly eight in ten rest areas report truck parking utilization as ether full or overflowing onto the

ramps & night.
. During the day, nearly hdf of the rest areas are full or overflowing.
. Parking areas for cars are underutilized - six in ten rest areas have excess car parking capacity

during the day, and eight in ten rest areas have excess capacity a night.

. At least 621 (42 percent) of the 1,487 rest areas have sometype of limit on truck parking; eg. 2
or 4 hours parking, or no overnight parking. At a mgority of these facilities, however, they are
"rarely” or "never" enforced. Only onein ten report that time limits are "dways' enforced.

. Trucks often park on the shoulders and ramps to avoid pardld parking spaces because they are
difficult to use.

. Many state DOTs are reluctant to enforce laws againgt parking on Interstate shoulders and ramps
because they prefer that truck drivers rest when they are tired, rather than continue to drive.

Direct Observation of Rest Area Use

A direct observation survey was conducted to measure current capacity and demand for short- and
long-termtruck parking. In addition, the survey identified shortfdlsin capacity and facility characteridtics
that determine utilization. Specificaly, information on truck parking supply and demand was collected
through peak-period surveillance of truck parking activities at four public rest areas and three privatey-
owned truck stops along a 200-mile segment of the I-81 corridor, southbound from Radford, Virginiato
Knoxville, Tennessee. Observers counted the total number of truck parking spaces available at each Ste,
monitored space utilization, recorded the number of trucks parked legally and illegdly a each fadility on
an hourly basis, and recorded the amount of truck traffic passing each location hourly. Key findingsfrom
the observations are asfollows:

. Of the gpproximately 576 spacesdesignated for truck parking at the seven sitesaong thiscorridor,
only 20 percent werein public rest areas. Therest were at private truck stops.

. Few lega spaces were available at public rest areas between midnight and 5 am. on weekdays.
Rest areastended tofill up quickly and reach capacity beforethelarger privatetruck sopsreached
capacity.

. The number of available truck parking spaces at rest areas was reduced by about
10 percent by recreationa vehicles and cars parked in truck-designated parking aress.



. Truck parking capacity was a so reduced by poor designsthat caused trucksto park across more
than one space. It was evident throughout this study that pullthrough parking spaces are amore
efficient type of truck parking space than either pardld or diagona-not-pullthrough.

. Large numbersof trucks parked illegaly on shouldersand rampsof rest areas. Thisoften occurred
before the corridor reached capacity and even when legd parking spaceswere available at arest
area.

. Parking restrictions a many rest areas were not enforced or heeded.

. As expected, parking demand was strongly correlated with truck traffic on the highway. Facility
features aso contributed sgnificantly to the demand for parking and the amount of overflow onto
the ramps.

Target Group Surveys

Three other surveys conducted as part of this study, including interviews with truck drivers and
surveys of motor carrier executives and truck stop operators, generated information about the needs,
habits, attitudes, opinions and preferences of truck drivers.

Truck Driver Survey

The driver survey was administered to 500 truck drivers using public rest areas and privately-
owned truck stops along the same corridor where the direct observation exercise was conducted. The
resultsindicate thet drivers percelve thereis a shortage of adequate truck parking facilities, particularly for
long-term or overnight parking.

. More than 90 percent of the truck drivers believe a shortage exigts.

. Most truck drivers said the problem isworst in the Northeast (56 percent).

Truck drivers report that when overcrowding prohibits the use of rest areas or truck stops, they
generdly park on the entrance and exit ramps of highways, in shopping center parking lots, at shipper
locations, and on the shoulders of the roadway.

. On average, truck drivers say this happens about four times per month.

. Truck drivers report that overcrowding at rest areas and truck stops peaks between 10
p.m. and midnight.

To relieve this perceived shortage, most truck drivers believe that the number of truck
parking spaces should be increased at the Nation's public rest areas and privately-owned truck



gops. However, few are willing to pay for improvementsin truck parking facilities through higher diesd
fud taxes or new highway user fees. Also, truck drivers did not express much desire to see public rest
aress expand their services to include such features as fuel or food.

For short-term parking (less than 2 hours), truck drivers prefer public rest areas
(49 percent) to private truck stops (43 percent). For those who prefer rest areas, accessibility isusudly
the most important factor in choosing a short-term parking space.

Thispattern wasdrametically reversed, however, whentruck driverswere asked wherethey prefer
to park for long-term or overnight parking to meet their rest needs. Nearly seven in ten truck drivers (68
percent) prefer private truck stops, and only 15 percent prefer to rest or deep at public rest areas. Truck
stops are preferred primarily for reasons of security and safety.

The mgority of truck driversrated private truck stops favorably. Two-thirds believe that private
truck stops are either "excellent” or "good" for meeting drivers needs, including more room to park,
avalability of food, cleanliness, afeding of safety and security, and an overdl feding that truck drivers
needs can be met at truck stops.

A mgority of truck driversrate public rest areas as only "fair" or "poor” (54 percent) for meeting
drivers rest needs. The reasons given for this less than favorable rating include: overcrowding, safety
concerns, campers and recreational vehicles parked in truck parking spaces, time restrictions, not enough
public rest areas, dirty or poorly kept facilities, and poor parking area/space design. Only 5 percent rate
public rest areas as "excdlent".

Motor Carrier Survey

A mail survey of 330 motor carrier executives nationwide yielded responses that were strikingly
amilar to those expressed in the truck driver survey. Specificdly, four out of five motor carriers beieve
thereisashortage of long-term or overnight parking facilitiesfor truckers. Many say the problemisworst
in the Northeast (41 percent).

Based on reports fromtheir drivers, motor carriers perceive that truck drivers encounter avariety
of difficulties or challengeswhen looking for aplace to park and deep for several hourswhile on the road,
including overcrowded fecilities, lack of facilities, security problems, progtitution in truck parking aress,
unsanitary restrooms, and poorly designed truck parking spaces.

When truck drivers cannot find a place to park at arest areaor truck stop due to overcrowding,
motor carriers say their driversfind other placesto park and degp such as shipper or consgnee locations,
shopping center parking lots, and the entrance and exit ramps of Interstates.

Many motor carrier executives believe that parking capacity should be increased a the
Nation's public rest areas and/or privately-owned truck stops by building more parking spaces.
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Inaddition, some aso believe that more public rest areas and truck stops should be built. However, motor
carrier executives say neither they nor their drivers are willing to pay for improvements in truck parking
facilities, either through higher diesd fud taxes or new highway user fees. In addition, about 65 percent
sad ther driversare "not very willing" or "not at dl willing" to pay afeeto park at either arest areaor truck
stop.

Motor carrier executives are evenly divided over whether or not public rest areas should provide
abroader range of services, such asfud or food.

Motor carriersbelievethat their driversprefer privatey-owned truck stops (60 percent) over public
rest areas (13 percent) or motels (9 percent) for long-term parking. The reasons given for this perception
include access to food, fudl, and truck services, and safety and security concerns.

Overdl, seven out of ten motor carrier executivesrated the Nation's public rest areasasonly "fair”
or "poor” for meeting drivers rest and deep needs. On the other hand, the mgjority of motor carriers
surveyed rate private truck stops favorably--two-thirds say that private truck stops are either "excellent"
or "good" for meeting drivers rest and deep needs.

Truck Stop Operator Survey

Few of the 170 truck stop operators who responded to the truck stop operator survey believe
there is a shortage of long-term or overnight parking for truck drivers. In fact, nearly seven in ten truck
stop operators say that a shortage of public rest area parking space for trucks does not exist. Only truck
stop operators in the Northeast perceive there is a shortage, aposition that supports the perceptions of a
shortage in the Northeast by motor carriers and drivers.

Ninety-seven percent of truck stop operators recognize that truck stops arethe preferred location
of truck driversto park and deep while on the road. Most truck stop operators -- eight out of ten -- also
believe that truck drivers prefer truck stops for short-term rest needs
(1 to 2 hours) aswell.

In generd, truck stop operators who recognize a shortage of adequate long-term parking believe
that adding parking capacity at both public and private facilitiesisthe best way to meet thedemand. Truck
stop operators report that the biggest obstacles to increasing the capacity at current facilities are cost and
the availability of land. Nevertheless, more than four out of ten truck stop operatorswho responded to the
survey report plan to increase truck parking capacity at ther facility.

Few truck stop operators currently see public rest areas as athreat to their business. About half

of the truck stop operators surveyed, however, believe that expanding long-term parking at public rest
areas would have a negative impact on their busness.
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Quantitative Modeling and Analyses

Two models were tested to analyze public rest area usage by truck drivers and the need for
additional truck parking spaces at rest areas along the Interstates. The firdt, referred to as the Capacity
Utilization Moddl, identifies the factors influencing the use of public rest area parking spaces by truck
drivers. This modd was estimated using econometric techniques with a sample of 709 rest areas located
across the country. The second, the Truck Parking Demand Model, was devel oped to estimate the need
for additiond truck parking spaces at public rest areas. Thismode was based on the modification of the
recommendations of the 1981 Minnesota Department of Trangportation (MNDOT) modd for estimating
truck parking spacesand the 1994 VirginiaDepartment of Transportation (VDOT) study of the parameters
used in truck parking estimation models. The findings of the Capacity Utilization Modd were then
incorporated into the modified Truck Parking Demand Modd to generate the formula for predicting the
need for truck parking spaces at public rest areas.

Capacity Utilization M odel

The Capacity Utilization Modd identifiesthe services and facilitiesthat affect the utilization of truck
parking spaces a rest aress. A review of past studies suggested that a number of factors, both demand-
and supply-related, affect rest area parking usage by trucks. Table I1-1 summarizes these factors, and
example describing the application of thismode is shown in Appendix C.

TABLE I1-1. Factors Affecting Rest Area Usage by Trucks
DEMAND-RELATED FACTORS SUPPLY-RELATED FACTORS
Average Daily Traffic Volume (ADT) Total number of available truck parking spaces
Truck Traffic as a percentage of ADT Type of parking space (paralldl, diagonal)
Distance from previous rest area Facilities (telephones, rest rooms, lighting)
Proximity of rest areato a mgjor intersection Speciad parking rules or requirements

Source: Apogee Research, Inc.

The econometric modd was devel oped to estimate the individua impact of each of the factors on
the utilization of parking spaces.
Summary of Key Findings

The estimation results indicate that the Capacity Utilization Modd correctly predicts

overutilization and underutilization of parking spaces at public rest areas 76 percent of the time.
The results dso indicate that one-way average daily traffic, distance from the previous rest area,



distance to the next interchange, adequate lighting, welcome centers, food facilities, and the presence of
attendants have a positive impact on parking space utilization by trucks at rest areas. The availability of
repair facilities and picnic tables at rest areas are dso Satidticaly sgnificant in predicting a rest ared's
parking space utilization. In generd, the condusions from this modd confirm the mgor findings of the
surveys. Therefore, thefactorsidentified by the Capacity Utilization Modd, taken together with the survey
findings serveasauseful input to the Truck Parking Demand M odd and to rest areadesign considerations.

Truck Parking Demand M odel

To egtimate the nationwide demand for truck parking spaces a public rest areas, a macro-level
demand model was required. The approach to developing a demand mode was based on the Truck
Parking Estimation Modd developed by the MnDOT in 1979, and included three steps.

(@) The team applied the andyticd framework of the MnDOT modd on a netiond level usng the
information available from the study's nationd inventory.

2 The parameters of the MNDOT modd were then modified using the guidelines presented in the
1994 VDOT sudy of rest area usage. The more recent VDOT model recommendations were
based on data collected in summer 1994.

(3) Thefindingsof the Capacity Utilization Mode, combined with theresults of thestudy surveys, were
used to further modify the modd using the descriptive characteristics of the pattern of rest area

usage.

Theorigina MnDOT Truck Parking Estimation Model was based on corridor-level datacollected
through extengve usage surveys at Minnesota I nterstate rest areas. Themodd used asmple mathematica
formula to estimate the required number of truck parking spacesin rest areasaong the corridor. Thisstudy
developed an improved modd, the Apogee Model, which could be used to study, at individud, corridor,
or state leve, demand for truck parking at rest aress.

The mgor findings of the Apogee Demand Mode indicate a current total nationwide shortfal of
goproximately 28,400 parking spacesat publicrest areas. Theshortfal isprojected to reach about 36,000
spaces over the next 5 years and almost 39,000 spaces over the next
10 years. The average current nationa truck parking space shortfal per rest areais21. On arest area
bags, this shortage is highest in Connecticut, New Jersey, South Caroling, and Tennessee. The findings
aso indicate that FHWA Region 4, which consgts of Alabama, Florida, Georgia, Kentucky, Mississippl,
North Carolina, South Carolina, and Tennessee, hasthe grestest current shortfall in truck parking spaces.
Other gateswherethe current shortfdl estimates are greatest include Cdifornia, Pennsylvania, New Y ork,
Texas, and Virginia. Table I1-3 shows the current statewide shortfal estimates of truck parking spaces.



Tablell-3. Total Statewide Shortfall Estimates of Truck Parking Spaces (Apogee M odel)

State Total Number of Number of Current Truck Current Truck Current Truck
Rest Areasin the Rest Areas Parking Space Parking Spaces Parking Space
State In Modd Requirements Available Shortfall
Alabama* 2 22 71 NA NA
Arizona 40 40 1,371 762 609
Arkansas 19 19 920 64 856
Cdifornia 53 53 2,084 966 1,118
Colorado 26 26 709 289 420
Connecticut 20 20 1,462 437 1,025
Delaware* 1 1 NA 39 NA
Florida 60 53 2,852 1,183 1,669
Georgia 29 29 1,763 7% 969
Idaho 2 22 547 211 336
lllinois Y1 52 2,155 1,310 845
Indiana* 46 10 501 NA NA
lowa 40 39 1,543 574 969
Kansas A A 797 400 397
Kentucky 28 28 1,484 751 733
Louisiana 40 4 1474 457 1,017
Maine 11 11 297 116 181
Maryland 9 9 596 31 265
M assachusetts 31 31 1572 1,180 392
Michigan 57 57 1,680 1,066 614
Minnesota 35 35 1,262 449 813
M ississippi* 20 20 NA 270 NA
Missouri 37 37 1,839 920 919
Montana 35 35 287 253 A
Nebraska 27 27 664 268 396
Nevada 10 10 213 159 54
New Hampshire 10 10 533 206 327
New Jersey 19 19 1,529 655 874
New Mexico* 27 27 NA NA NA
New York 58 4 2,399 1,218 1,181
North Carolina 39 39 2,037 685 1,352
North Dakota 30 30 390 275 115
Ohio 46 26 1,014 440 574
Oklahoma 14 12 a27 207 220
Oregon 41 41 1,406 873 533
Pennsylvania 63 63 3,157 1,175 1,982
Rhode I sland* 1 1 62 NA NA
South Carolina 3 28 1,627 359 1,268
South Dakota 21 21 321 244 77
Tennessee 30 17 961 34 627
Texas 80 57 2,382 1,285 1,097
Utah 21 21 517 254 263
Vermont 19 19 250 192 58
Virginia 40 40 2,288 966 1,322
Washington 29 28 993 423 570
West Virginia 22 2 1,078 453 625
Wisconsin 26 26 1,215 500 715
Wyoming* 12 12 NA 131 NA
Total 1,487 1,307 52,669 24,697 28,412

NA - Insufficient datato determine shortfall estimates

* - Incomplete survey data
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Interstate 95 heads the list of the top ten corridorsin which the current shortfal estimates arethe grestest.
The other mgjor Interstates in which there is a serious problem of insufficient truck parking spacesinclude
[-80, I-10, I-5, 1-40, 1-81, 1-90, I-35, I-70 and I-75. On average, the shortfall density estimates on these
tencorridorsrange between 0.46 to 1.44 truck parking spaces per mile, and account for almost 63 percent
of the totd nationd shortfall in truck parking spaces at public rest aress.
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PRIVATE TRUCK STOP ANALYSIS

Resear ch Overview and Objectives

Theinitid phase of the research focused on public rest area supply and demand issues: the number
of exiging parking spaces, the extent and ways in which they are being used, and the extent to which
adequate parking isavailable at these public facilitiesto meet the rest needs of long-haul truck drivers. The
initid modeling which resulted, therefore, did not fully capture information about the spaces available at the
large number of privately-owned truck stops operated across the country. The surveys and direct
observation of truck drivers, motor carriers and private truck stop operators had indicated that the
privately-owned facilities might offer a means to satisfy the apparent shortage of parking spaces at the
public rest areas, especidly at night. The driver survey had reveded that amgority of drivers prefer usng
privately-owned truck stops instead of public rest areas, for overnight parking due to a perception of
greater safety and security at these locations.

Inorder to devel op abroader understanding of the supply and demand for long-term truck parking,
afollow-up mail survey was conducted with a cross section of truck stop operators nationwide. The god
wasto obtain and anayze comparable datafrom these privatel y-owned facilities on truck parking capacity,
usage and availability.

Research M ethods

The sample for this survey was based on membership lists provided by the Nationa Association
of Truck Stop Operators (NATSO, Inc.), the same population surveyed in the public rest area study.
These membership lists were used because complete mailing lists for al private truck stops were not
available. Survey questionnaireswere mailed to 987 NATSO members nationwide, and responses were
received from operators representing 381 different truck stops, a response rate of 39 percent.

The publication The Trucker's Friend, the most comprehensive listing of truck stops nationwide,
was used to establish the population parameters for evaluating and weighting the data.  The target
population was defined as privately-owned truck stops that provide truck parking along the Interstate
highway system. Of the 4,265 different facilities listed in the publication, some 2,276 were identified as
mesting that criteria. Prior to conducting the survey, areview determined that no information wasavailable
on the actua number of exigting parking spaces (capacity) or the actua usage of truck parking, i.e., the
extent to which these facilities were "uncrowded, full or overflowing."

The publication, however, did offer the best information available on the characteritics of these
fadlities in the target population, including regiona distribution and relative size. The 2,276 truck stop
fecilities were also classified into one of three Sze categories used by
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The Trucker's Friend -- small (26 percent offering parking for fewer than 25 trucks), medium
(38 percent offering parking for 25-79 trucks), and large (35 percent offering parking for 80 or more
trucks).

The survey sample included a broad cross section of truck stop facilities throughout the country,
induding truck stopsfrom 44 different states -- with no responsesfrom New Hampshire, Vermont, Rhode
Idand, and Delaware. A comparison of the unweighted survey sample with these population parameters
indicated that the origina sample list of NATSO members included a disproportionate number of large
fadlitiesand that many small facilitieswere not members. Therefore, satistical weighting procedureswere
used to adjust these deviationsin both size and regiond distribution to ensure that the find weighted survey
results could be accurately projected to the totd target population. Except where noted otherwise, the
datistics reported in this document are based on the weighted survey results.

Private Truck Stop Research Findings
Truck Parking Capacity
Truck stop operatorsin the unweighted sample reported that they provide atotd of 47,611 parking spaces
at their 371 facilities. Weighted projectionsfor thetota target population suggest that the 2,276 truck stops
nationwide provide a grand total of 185,000 parking spaces near the Interstate:
. 133,000 spaces provided by the 800 "large” facilities
. 42,000 spaces provided by the 854 "medium” facilities
. 10,000 spaces provided by the 601 "small" facilities.
Twenty-one of the 2,276 facilities (less than 1 percent) could not be classfied because of incomplete
surveys.
Perceptions of Overcrowding
. The vast mgjority of truck stop operators (84 percent) said their truck parking facilitieswere either
"full" or "overflowing" a night. Only 15 percent described their parking as "uncrowded.” Smadl
fadilitiesweremuch morelikely to report nighttime"overflowing." Truck parking isalso much more

likely to be "overflowing” in the Northeast and Grest Lakes regions.

. Truck parking is reported to be more crowded at night than during the day, for each of the three
Sze categories.
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Frequency of Overcrowding

Onaverage, truck stop operatorsreport that their parking facilitiesare "filled to capacity” 16 nights
each month. The average is greater than 15 nights per month in each of the three Sze categories.
More than 50 percent say they are filled to capacity 20 nights per month or more.

Overcrowding is also a more frequent problem among smdl fadilities than among large facilities,
and among those located in the South and Great Lakes -- both during the day and at night.

Reported Estimate Usage and Net Availability

The 367 truck stop operatorswho answered this question in the unweighted sample reported that
atotal of 41,805 trucks parked at their facilities, onaverage, at night. Thiscompareswith atota
estimated capacity of 47,611 spaces at the 371 truck stops in the unweighted sample.

The survey results were satigticaly weighted to reflect the proper proportions of smdl, medium
and large facilities nationwide. An average of 167,000 trucks are projected to be parked at the
2,276 privately-owned truck stopsin the target populationon any given night. Thisrepresents90
percent of thetota projected capacity (185,000) of the privately-owned truck stopsthat provide
truck parking aong the Interstate highway system nationwide.

These results do not necessarily take into account "turnover” a night or other mitigating factors.
However, of the 175 cases in which respondents reported that the number of trucks parking at
night was grester than the reported capacity, 172 indicated in a separate question that they were
usudly "full" or "overflowing."

An average of 145,000 trucks are projected to be parked at the 2,276 privately-owned truck
stopsin thetarget population during theday. However, turnover ismuch higher during the day than
a night, making it more difficult to interpret the daytime results as indicative of "net availability."

Possible Expansion Plans

About 32 percent of the truck stop operatorsin the weighted sample said they planned to expand
truck parking at their facilities over the next 3 years. Another 31 percent said they "don't know."

In the weighted sample of those planning to expand , the average number of new spaces to be
crested was 53, for atotal of 4,722 new spaces among 89 facilities answering that question.



. These numbers can be projected to represent atotal of 28,000 new parking spacesto be created
at privately-owned truck stops nationwide -- increasing total projected capacity by 15 percent,
from the current 185,000 spaces to more than 213,000.

Location, Services and Other Characteristics

. Most of the truck stops were located close to an Interstate ramp. The average in the weighted
sample was one-quarter mile; and roughly half of the facilities were located within one-tenth of a
mile from the ramp.

. Among truck stopsin the target population, the average distance from the nearest public highway
res areawas only 13.7 miles. Thisdid not vary sgnificantly by region.

. Commercid truck stops provide the following types of parking:

-- Free of charge (94 percent)

-- Lighted parking (92 percent)

-- Paved parking (86 percent)

-- Marked parking spaces (55 percent)
-- Secured at night (18 percent)

Private Truck Stop Models

A desired god of the researchers was to merge the data collected on private truck stopswith the
existing database on public rest areas. In theory, asdescribed in the public rest areaanalyss, the parking
spaces provided at private truck stops represent a supply-side factor affecting truck parking utilization a
public rest areas. In order to examine the impact of potentialy available spaces at private truck stopson
public rest areaparking, it isdesirable to try and create areliable, unified database that could define both
public and private space availability and needs.

A careful review of the data collected on private truck stops and public rest areas indicates a
number of practica problemsin merging the two databases together. These problems are based on the
nature of the response rate to the survey which was difficult to predict in advance. Although adequate
precaution was taken to ensure that the new survey would cover the geographica representation of the
origina database on public rest aress, it was difficult to predict which of the truck stop operators would
respond. For example, the survey was mailed to 987 NATSO members nationwide of which
approximately 39 percent responded. Although a nearly 40 percent response rate is high by mail survey
standards, two mgjor obstacles to combining the databases neverthel ess emerged:

1 Geographical mis-match of databases. The geographica distribution of the responses
from the truck stops are different from the geographic distribution of public rest aress.
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I Differencesin samplesize. The public rest area Capacity Utilization Modd was based
on a cross-sectiona sample of 709 public rest areas nationwide. In contrast, the
responses received from the private truck stops make up an effective sample of 381 truck
stops nationwide.

A Capacity Utilization Model was developed to identify factors affecting truck parking at private
truck stops. The estimation results indicate that the specified modd correctly predicts the variables
affecting overutilization and underutilization of parking spaces & private truck stops
55 percent of the time, and adds useful new information on the reasons truck drivers use private truck
stops. The results also suggest that one-way average daily traffic, ease of entry and exit to and from the
truck stop, the ability of truck stops to accommodate oversized or triples and security measuresincrease
utilization at truck stops. The distance from the Interstate, presence of a public rest area, number of
available parking spaces and the number of facilities offered at private truck stops decrease parking space
utilization at private truck stops. The proximity of the truck stop to amagor intersection and the ability to
accommodate trucks carrying hazardous materia s are found to have no effect on truck stop parking space
utilization.

Ingenerd, the estimated coefficientsand the direction of their impact on capacity utilization at truck
gops are found to bein linewitha priori assumptions. Some of the standard diagnostic tests conducted
indicated that athough the predictive capability of the models, measured in terms of the percentage of
correct predictions, was not very high, the modd estimates were relatively robust consdering the sample
sze and the qudlitetive nature of the data

Overall Model Comparisons

The predictive ability of the Capacity Utilization Modd for private truck stops differs from that of
the logit model devel oped in the analysisto examinetruck parking at public rest areas -- 54.7 percent and
76.1 percent respectively. Although both mode sare satigticaly vaid, someof thefundamentd differences
in the data used for the two models may explain the difference in the predictive power of eech:

. The public rest areamodel was based on a sample that was dmost twice as large asthe
one used in the Private Rest Stop Study;

. A congderable lack of variation in the values for the dependent variable (capacity
utilization) was observed for the private truck sop model since approximately
84 percent of the sample represented truck stops that were reported to be ether full or
overcrowded during the night;

. Though the current database on private truck stops has awider geographical coverage of
the states compared to the Public Rest Area Capacity Utilization Mode, the number of
private truck stopswithin each ateisconsderably lower, thereby reducing the possibility
of successfully controlling geographica variaionsin the coefficient estimates;
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. Unlike the origina Capacity Utilization Modd of public rest aress, the private truck stop
Capacity Utilization Modd was estimated using a smple proxy for Average Dally Traffic
(ADT) vaues. Conddering the importance of this demand-sde varigble, detailed ADT
data could significantly improve the predictive power of the model.

Therefore, the Public Rest Areaand Private Truck Stop Models are not interchangesble.
Substitutability Between Truck Stops and Rest Areas

From a policy viewpoint, an important question is whether or not truck drivers view public rest
areas and private truck stops as direct substitutes for each other. This question is especidly important in
light of thefindings of the Public Rest Area Study that indicated ashortfdl intruck parking spaces at public
rest areas nationwide. On the other hand, according to survey results, private truck stops provide a
ggnificant number of truck parking spaces at their facilities. Thisraises two important questions.

. Is there significant excess truck parking capacity in private truck stops to absorb the
shortfdl in parking spaces at public rest areas?

. Will the existence of excessparking capacity at privatetruck stops, if any, obviatethe need
for additional parking spaces at public rest areas?

The answer to the first question requires a detailed inventory of truck parking spaces and their
utilizationlevelsat dl private truck stops nationwide which was beyond the scope of thisstudy. However,
the sample of truck stopsin thisstudy indicated thet in avast mgority (approximately 84 percent), existing
parking capacity is ether full or overcrowded during nights (see Figure 1).

In order to answer the second question, it is important to first determine whether or not private
truck stops and public rest areas are direct substitutes for each other. For example, if the two types of
truck parking facilities are determined to be direct substitutes and excess parking capacity exists at private
truck stops, the need for providing additional truck parking spaces at public rest areasis clearly reduced.
However, if the two facilities are not direct subgtitutes for each other, then the existence of a shortfdl in
public rest area parking cannot be absorbed by the presence of excess parking spaces at private truck
stops.

The findings and andlyses of the studies on Private Truck Stop and Public Rest Areas offer certain
ingghts to answering whether or not these two types of truck parking facilities dong Interstates are direct
subgtitutes. Some of these include:

. Duration of Parking: Thefindingsfrom the direct observation of private truck sopsand
public rest areasinthe Public Rest Area Study indicate that truck driverstend to use public
rest areas to meet their short-term parking needs, such asfor short ngp or telephone use,
and private truck stops for their long-term parking needs, such as overnight ret, food
requirements, showers, etc.
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Differences in Range of Services/Facilities: Asindicated by the data collected for the
two studies, asgnificant difference exigts in the range of services and facilities offered at
these two parking facilities. Private truck stops typically tend to offer a wider range of
services compared to public rest areas. In addition, in boththemodels, the availability of
fadlitieswasfound to have agatisticaly significant effect on capacity utilization of parking
spaces.

Accessibility. Based on only to driver survey findings, it gppeared that accessbility to
public and private facilities had some influence on driver choice of a place stop. Drivers
who vaue bility or easy access from the Interstate tend to prefer public rest aress.
More than 90 percent of the driverswho mentioned accessbility asan important factor in
their choice of ashort-term placeto park prefer public rest areas. The extent towhich this
diminished their sdlection of private rest stops, however, was not determined.

Safety and Security Considerations: The datisticd findings in both sudies, plus the
direct observations, indicatethat safety featuresareapogtivefeaturein explaining capacity
utilization of truck parking spaces, and a mgor reason why drivers prefer private truck
stops.

Locational Differences. The issue of subgtitutability becomes relevant when the truck
driver hasasmple choice between selecting aprivate truck stop or apublic rest area. For
example, if the distance between the private truck stop and the public rest areaiis greet, a
driver in need of immediate resting needswould park at thefacility that iscloser. Thedata
collected in this study suggests that the average distance between truck stops and rest
aressis gpproximately 13.7 miles and approximately 40 percent of the truck stopsin the
sample were located at least

10 miles from a public rest area.

Inaddition, it isimportant to note that adthough truck stopsreport providing alarge number of truck
parking spaces, most of thesefacilitiesreport that they arefull or overcrowded at night. In the sample used
for this study, 84 percent of the truck stopsindicated their parking capecity isfull or overflowing at night.

Conclusion

The objective of the Private Truck Stop Study wasto extend the Public Rest Area Study research
effort by including data on private truck stopslocated acrossthe nation. The mgor findings of theandys's

are asfollows:

Sonificant differencesin the two databases on truck stops and rest areas prevented the
development of asingle databaseto smultaneoudy mode parking space utilization at these
two types of truck parking facilities.
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. A stand-done Statistica modd of capacity utilization at private truck stopswas developed
that successfully predicted the impact of demand and supply factors on parking space
utilization in 55 percent of the sample.

. One-way ADT, ease of accesshility to the truck stop, ability of the truck stop to
accommodate oversized trucks or triples and security measures were found to increase
truck parking space utilization.

. Digtance of the truck stop from the Interstate, number of available truck parking spaces
and the number of facilities offered at the truck stop were found to decrease on parking
Space utilization.

. The proximity of the truck stop to a mgor intersection and the truck stop*s ability to
accommodate trucks carrying hazardous materids were found to have no effect on
cgpacity utilization.

Based on the information collected and the andyticd findings of the two studies, there is no
condusive evidencethat private truck stopsand public rest areas are direct subgtitutesfor each other. This
isimportant because the findings of the Public Rest Area Study estimated a shortfdl of 28,400 parking
gpaces. Therefore, as determined by this research, the lack of evidence of direct subgtitutability between
the two types of truck parking facilities suggests that the apparent shortfal of parking spaces nationwide
continues to be a problem for crestive resolution by both the public and private sectors. Included in that
resolution may be non-regulatory approaches, such as education.

PUBLIC REST AREA POLICY RECOMMENDATIONS

Policy recommendations were developed in three stages. Firgt, policy evaluation criteria were
established based on background information collected on public rest areas nationwide from each state
DQOT, surveysof truck drivers, and the results of the modeling process. Second, arangeof policy options
was determined based on the analysis of this background data. These policy options were narrowed
through an examination of the evduation criteria Costs were estimated for the suggested policy options
and shown by state, FHWA region, and the top 10 Interstate corridors facing critica parking shortages
nationwide. Findly, asystematic planning strategy on astate level was defined.

Strategic Goal and Evaluation Criteria

The primary god was to screen and evaluate potential options to help develop an integrated
dtrategy toimprovethe safety of truck driversontheInterstate highway system by providing adequatetruck
parking spaces at public rest areas. The ideal policy option provides a substantia and cost-effective
increase in parking for trucks, faces few roadblocks in implementation, has palitica support, and offers
flexibility in meeting truck drivers rest needs. Five summary criteriawere used to judge the options.



1. Adequacy: Isthe truck parking generated under thisoption likely to be adequate to meet truck
drivers needs?

2. Implementation Ease: Arethe administrative, legislative, and contractual actions and changes
required to implement the options relatively easy?

3. Impacts. What are the impacts on the key parties involved? Are these impacts favorable or
unfavorable fromtheir point of view?

4. Support: Given the anticipated impacts, what is the expected level of support or potential for
opposition from the parties involved?

5. Flexibility: Isthe option sufficiently flexible to accommodate variationsin project and regional
characteristics?

Optionsto Increase Truck Parking at Public Rest Areas

Options for expanding truck parking in rest areas nationwide vary substantialy in cogt, required
engineering, adminigrative responghilities, and number of additional parking spaces. The totd federd
funding committed to rest area modification, renovation, and new congtruction nationwide has averaged
$42 million annualy snce 1991. Themgjority of thefunding isdedicated to the maintenance of existing rest
areafacilities and services.

Options were classified in four categories.

. Enfor cement - Increase enforcement of time limits or reduce time limits through regular
patrolling of rest areas to encourage a greater turnover of spaces.

. M odification - Modify exigting facilitiesto creste additiona truck parking spacesby using
some of the car parking areafor trucksa night or using existing park-and-ride facilitiesfor
night overflow parking or by modifying existing ramps at rest areas. This category
provides an dternative use for existing parking areas that are underutilized at night, when
truck parking demand is highest.

. Renovation - Redesgn and reconfigure the parking area of existing fecilitiesto dlow for
additional truck parking spaces and better use of the parking lot at existing rest areas. This
involves upgrading rest areas to dlow for maximum and efficient use of parking space, for
example, designing diagona pullthrough spaces ingtead of the parale spaces commonly
found today.

. New Construction - Build new rest areasto dlow for additiond truck parking spaces.



Each of the four categories includes a number of dternative rest area truck parking options,
evauaed asfollows:

. Overdl prospects to increase truck parking at public rest areas in light of the defined
evauationcriteria--additiona parking adequacy, easeof implementation, expectedimpacts
onpartiesinvolved, potentia for cooperation from partiesinvolved, and programmatic and
finendd flexibility; and

. Prospectsfor intended expenditures--adminigrative, design, modification, renovation, and
new congtruction.
Enfor cement

One third of the rest areas inventoried had no posted time limit on parking. Forty percent of the
rest areas had time limits that ranged from 2 to 4 consecutive hours in states such as Georgiaand lllinais,
to 24 hours in Texas. Of those, only 10 percent indicated that the limits were dways enforced; the
remaning indicated that time limits were sometimes, rarely, or never enforced. The remova of vehicles
through more gtrict enforcement of time restrictions might result in agreater number of commercid vehicle
gpaces being available a any one time. However, the benefits must be considered againg the impact on
tired drivers who would be forced to move on. Commercid drivers need asafe placeto park, especidly
a night, in order to maintain their dertness. Strict enforcement may compe tired driverswho can find no
other acceptable off-road parking to seek unacceptable options. namely, parking on the highway shoulder
or a exit ramps, where their presence may conditute a safety hazard for the motoring public. Therefore,
drict enforcement of parking time was discarded as an option.

M odification

Under thiscategory, parking spacesfor trucks could be enhanced using existing land with moderate
capita expense and minima disruption of services. Rest areaparking regulations could beflexible enough
to allow trucks to use the underutilized car parking spaces in the evening hours when the demand for car
parking isminimal and truck parking dong Intergtatesis a maximum capacity. These optionswould have
low moderate capital costs because each rest area would be evauated on an individua bass. But
implementation of these modification options requires adminigtrative and contractud actions.

The main advantage of modification isthat it would befeasiblein dl areas of the country on dl Interdates.
It would also relieve the critical shortage of truck parking spaces around metropolitan areas where park-
and-ride facilitiesare most likely to belocated. Another key fegture isthat it provides dternative uses for
parking areasthat are underutilized at night, when truck drivers are seeking ashort-termresting place. The
disadvantage of the option isthat it only add aminima number of parking spaces nationdly.



Although the impact on truck drivers would be positive, these modification options remain
inadequate to solve the larger parking shortage. Political support from state DOTS for this method of
increasing parking along Interstates would be strong, asit requires little disruption, minima adminigtrative
and capital cogt, and utilizes exigting parking space. Truck drivers are in support of this remedy as it
provides them with a safe, quiet, short-term place to rest.

Renovation

Many rest areas on Interstate highways were built early in the highway program from adesign that
typicaly provided about 35 diagona parking spaces for cars and 12 parale spaces for trucks. This
parking configuration does not accommodete the volume of truck traffic on Interstate highways nor isit
adequate for the type and size of truck using the Interstates today.

The two options involve renovation of existing rest areas and reconfiguring and/or redesigning the
parking areas to dlow for additiona parking while using exigting facilities and services. By renovating the
space and using the same land area, while aso converting from parald parking spaces to diagond
pullthrough spaces, arest area can increase the number of truck parking spaces by 70 percent (from 16
to 27 paces). A mgor renovation can increase the number of truck parking spaces fivefold (from 8 to
40 truck parking spaces) and also can convert truck parking spacesfrom pardld to the preferred diagond
pullthrough type, without requiring land acquigtion.

Based on objectives, truck driver expectation, highway safety and the cost of improvement,
renovation islikely to alow the greatest number of increased truck parking spaceswith minima disruption.
Renovation of al rest areas would not be possible because of space limitations, but truck drivers, Sate
DOTs, and policy makers would benefit from this gpproach. Truck drivers would gain the parking
necessary to rest and thereby increase safety on the Interstates. There would, however, be atemporary
short-term setback from rest area closure for renovation. Locd and state policy makersand state DOTs
would be able to expand rest area parking to satisfy the safety issues resulting from inadequate rest area
parking without acquiring additiona land and with minima disruption to surrounding neighborhoods.

New Construction

New congtruction can be congtruction of truck pulloff areas within the exigting right-of-way with
no additiona facilities, or congtruction of entirely new rest areas. Financing options for a new rest area
facility could include avariety of innovative financing possbilities to overcome the traditiona barriersand
help the public sector meet the growing demand for truck parking a public rest arees.

Thefirg option, truck pulloff areas, offers the benefits of supplying additiona parking for
trucks without the cost of a full-service rest area and satisfies the needs of truck driversto have
quiet, accessible, and convenient stopping places for short-term rest along the Interstates. The
Pennsylvania Turnpike makes the most successful use of truck pulloff areas which are adjacent
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to and vigble from the Interstate. Overdl, this approach offers a moderate capitd cost for the benefits
derived from additiond parking.

The second option, building a new rest area, supplies maximum truck parking and adds additiona
services and facilities, but requires alarger capitd expenditure. These cogts, however, could be shared
through a low-cost loan program for private operators, tax incentives, public-private partnerships, or a
shared facility approach. With a shared facility approach, the public rest area provides the land for
additiona parking, and a private operator maintains and operatesthefacility and services. Inmany cases,
the States dready have the necessary land because it was acquired when the origina right-of-way was
assembled.

The impact of funding options on the interested parties-truck drivers, state DOTS, and policy
makers--depend on how the funds are sructured. Truck pulloff areas require minima funding, pogtively
affect the tired truck driver, and could quickly increase the number of truck parking spaces on the
Interstates. Thisoptionwould be of nointerest to apublic/private partnership or the private sector asthere
are no sarvices provided. The impact of the second option, a new rest area, depends on the financia
Sructure established for construction.

Effortsto support new, additiona resting space dong the Interstates may encounter some practica
political difficulties at the federd, state, and loca levels because additiona funding for rest areas will
compete with other investment needs. 1n some cases, new congtruction may be morefeasibleif itislinked
with the private sector.

Privatetruck stop operatorsreported that the biggest obstaclestoincreasing their capacity are cost
and the availability of space or land. Through a partnership agreement, low-cost loans, or tax incentives,
the public sector could share in the burden of these two obstacles and provide new spaces in a cost-
effective way.

Theflexibility of new construction accommodatesvariationsin project and regiond characterigtics.
New rest area planning should be part of a comprehensive approach to increasing Intersate parking,
should be evaluated based on traffic characteristics, demand patterns, land availability, and topography.

Compar ative Evaluation

All of the options considered may not be suited to al geographical areaswith their utility depending
on land costs and availability, population density, average daily traffic, and percentage of truck traffic.
Truck pulloff areas, for example, may be appropriatefor rura areaswith great distancesbetweenrest areas
and aneed for ashort-term rest solution. Facility modification is useful in an area where there is a need
for an increase in a limited number of spaces or near an urban area where park-and-ride facilities are
avalable. Rest area renovation, both minor and mgjor, is appropriate for rest areas where the existing
design can be reconfigured and for which the renovation can sgnificantly expand both the number and type
of truck parking spaces. New rest areas are appropriate where land is available and capital funds are
made accessible ether through public and/or private sources.



Ingenerd, modification and renovation encompassthe most cost-effective options. A modification
program would be rdatively easy to implement and would have no impact on neighboring landowners.
Modification is only possible, however, at asdect group of existing public rest areas and will only expand
parking modestly. The nighttime conversion of park-and-ride lotsto truck parking is generdly limited to
urban areas across the country and will not serve as a solution for non-urban markets. A modification
program would not substantialy improve the rest area truck parking shortage nationwide.

Renovation offersthe potentia for the greatest number of additiona parking spaces at amoderate
capital cost. A renovation program would makethe greatest use of existing land and would receive support
from state DOTS, policy makers, and truck drivers. However, renovation would only be possible on a
case-by-case basis, depending on the ability to reconfigure arest area.

Although new congtruction incurs the greatest expensg, it dso offers the greatest opportunity to
solve the rest area parking shortage. Thereis, however, some uncertainty as to whether it would receive
political and loca support without an associated financing initiative.

Cost Projections: A Public Rest Area Program

Based on the foregoing evauation, this section presents a summary of the estimated costs of a
program designed to cost-effectively meet the parking shortfall. To do this, afour-step methodology was
adopted:

. Four promising options--truck pulloff areas, minor renovation of existing rest areas, mgor
renovation of existing rest areas, and the congtruction of new rest areas--were differentiated based
on the number of parking spaces that could be added.

. The approximate construction cost per parking space was estimated under each of the four
options. These costsreflect only the costsfor parking spaces and do not include costsfor services
or facilities

. Thetotd shortfall in truck parking spaces at individual rest areas was andyzed to determinethe
option category most gppropriate to add parking spaces to meet current requirements.

. A low-high cost sensitivity analysis and aggregation was derived to estimate total cost
projections to meet current requirements for truck parking spaces.

A detailed analyss of the individua case studies on renovation and new congtruction of rest areas
provided valuable cost data for the four options considered. Table 111-1 provides the estimated average
cost implications for each option.



TABLE I11-1. Summary of Rest Area Options
Options Potential for Average Cost per Space”
Additional Spaces L ow High
Truck Pulloff 0-10 Spaces $ 5,000 $ 7,000
Minor Renovation 11-35 Spaces $10,000 $15,000
Major Renovation 36-50 Spaces $20,000 $25,000
New Construction >50 spaces $30,000 $35,000

" Based on information derived from truck stop operators and national rest area database (developed for this study).
Figures represent only costs for parking spaces and do not include costs for services or facilities.

For establishing cost estimates, 1,035 rest areas were used. From the total effective sample of
1,307 rest areas available in the database, data on the current stock of truck parking spaces were not
avalablefor 117 rest areas. Inaddition, 155 rest areaswere estimated to have asurplus of parking spaces
and were excluded from the sample used for cost analysis (since asurplus of spacesin onerest areacannot
be transferred to another to dleviate a shortfal). Therefore, the find sample size--the basis for nationa
level cost projections--congsts of atota of 1,035 public rest areas requiring 28,400 additiona parking
spaces.

Analysis of the Current Shortfall Per Rest Area

To gpply the estimates outlined above, the total shortfal had to be andyzed on an individua rest
area bass. The god of this anayss was to group the additiona space requirements for each rest area
under the four options to facilitate the gpplication of the cost assumptions.

A mgjority (about 95 percent) of the rest areasin the sample require 50 or fewer additiona truck
parking spaces. Approximately 65 percent of the rest areas inventoried require 35 or fewer additiona
truck parking spaces. Fifteen percent of the total require 10 or fewer parking spaces per rest area. The
magority of rest areas inventoried require 20 to 40 additional truck parking spaces.

Approximately 43 percent of al the additiona spaces may be added through minor renovation.
Thirty-five percent of the parking soace shortfal may be addressed under the option of major renovation.
The congtruction of new rest areas may be required to provide about
20 percent of the total shortfdl in parking spaces. The remaining spaces might be added under the truck
pulloff option, which isthe least codtly dternative available.

The digtribution of the number of additiond parking spaces per rest arealis used to categorize the
potential option under each of the four options consdered (See Table 111-2). Thetotal estimated cost of
providing the additiona 28,400 truck parking spaces ranges under al four options combined from $489
to $629 million.



TABLE I11-2. Summary of Total Cost Estimates by Option Type
Option Total Number of Average Cost Per Space’ Total Estimated
Additional Cost (in $ millions)
Spaces Low High

Truck pulloff areas 874 $ 5,000 $ 7,000 $4-6

Minor renovation 12172 $10,000 $15,000 $122-183
Major renovation 9,763 $20,000 $25,000 $195-244

New rest areas 5,604 $30,000 $35,000 $168-196

All Options 28,412 $489-629

* Based on information derived from truck stop operators and the national rest area database developed for this study. Figures
represent only costs for parking spaces and do not include costs for services or facilities.

Cost Projections by state and FHWA Region

Table 111-3 presentsthe estimated cost projections, by state, of adding truck parking spacesat rest
areas for dl four options consdered. The table also shows the number of additiona spaces required by
al options based on the shortage defined at each rest area. For example, if arest arearequired lessthan
10 spaces, atruck pulloff areawas suggested. If arest areawas lacking over 50 spaces, anew rest area
was proposed. The total estimated costs of adding the parking spaces based on the option defined was
thencaculated. Thetota estimated costs columnsindicate both alow and ahigh range for cost estimates.
Costs associated with the congtruction and renovation of parking spaces vary significantly among states.
The dtates requiring the greatest expenditures are South Carolina, FHorida, and Pennsylvania; the states
requiring the least expenditures are Nevada, Montana, and Indiana.
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Tablelll-3. Summary of Cost Estimates ($ millions) by State

State Total - All Options
Additional Spaces Low High
Needed
Pennsylvania 1982 354 453
Florida 1669 30.3 38.6
South Carolina 1268 28.7 35.1
Virginia 1322 24.9 315
Connecticut 1025 26.0 311
North Carolina 1352 234 30.1
New Jersey 874 215 25.6
Georgia 969 195 24.3
Texas 1097 18.6 241
New York 1181 18.0 237
Cdifornia 1118 16.7 222
Louisiana 1017 16.6 21.6
lowa 969 15.1 19.8
Minnesota 813 145 184
Kentucky 733 14.7 18.3
Missouri 919 129 175
Arizona 609 10.4 134
Tennessee 627 12.8 15.9
Wisconsin 715 11.5 15.1
lllinois 845 10.3 14.4
West Virginia 625 104 135
Arkansas 856 12.1 16.2
Washington 570 105 13.2
Michigan 614 7.9 109
Oregon 533 8.3 10.9
Ohio 574 7.8 105
New Hampshire 327 7.4 9.0
Maryland 265 7.7 9.0
Colorado 420 6.3 8.3
Massachusetts 392 6.2 8.2
Nebraska 396 38 5.7
Idaho 336 41 5.7
Kansas 397 3.6 54
Utah 263 33 4.6
Maine 181 2.8 37
Oklahoma 220 21 32
North Dakota 115 0.9 13
South Dakota 77 0.6 0.9
Vermont 58 0.6 0.9
Montana 34 0.2 0.2
Nevada 54 0.1 0.2
Indiana 1 0.0 0.0
Alabama NA NA NA
Rhode Island” NA NA NA
Wyoming NA NA NA
New Mexico NA NA NA
Mississippi NA NA NA
Deaware NA NA NA
Total 28,412 489.5 628.9

NA: Insufficient data to determine shortfall estimates

“: Incomplete data
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Table 111-4 presents the cost projections for the nine FHWA-classfied regions. As the table
indicates, the largest investment is required in Region 4, which consgts of Horida, Georgia, Kentucky,
North Carolina, South Caroling, and Tennessee. The total cost estimate for meeting the current demand
in truck parking spaces for this region ranges from $129 million to
$162 million. Region 1, which conssts of Connecticut, Massachusetts, Maine, New Hampshire, New
Jersey, New York, and Vermont, requires the second largest investment for providing additiona parking
gpaces. Thetota projected costs for this region range from approximeately
$83 million to $103 million. Infact, Regions 1 and 4 together account for gpproximately
43 percent of the total projected costs. The problem, from a totd investment standpoint, is lesst critical
in Regions 8 and 10, which require an outlay of approximately $11 to $15 million and
$23 to $30 million, respectively.

TABLE I11-4. Summary of Total Regional Cost Estimates by Option Type

FHWA Truck Pulloff Minor Renovation Major Renovation New Rest Areas Total Cost

Region (spaces) (spaces) (spaces) (spaces) ($millions)
1 106 1,356 812 1,763 $83-$103
3 22 1544 1,608 1022 $78-$99
4 28 1677 3,496 1417 $129-$162
5 161 2,022 1,030 348 $52-$69
6 22 1,666 1,165 337 $48-362
7 144 1711 719 108 $35-$48
8 174 473 212 51 $11-$15
9 126 1,030 298 327 $29-$39
10 9

2 693 423 231 $23-$30
All Regions 874 12,172 9,763 5,604 $489-$629

Cost Projectionsfor Top 10 Critical Corridors

The 10 Intergtate corridors in which the parking space shortfal is most critical are presented in
Teble 111-5. The table indicates the total cost projections for dl four of the options for the 10 critical
corridors. Thelargest outlay, which rangesfrom $57 million to $71 million, isrequired inthe1-95 corridor,
where approximately 2,700 more spaces need to be added under the option of new rest areas (the most
expendve option consdered). Tota potentid outlays for the remaining corridorstypicaly range between
$20 million and $30 million. Approximately
80 percent of dl additional spaces dong these 10 corridors may be added under the options of minor and
major renovation. The remaining spaces may be provided through truck pulloff areas and the construction
of new rest aress.
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TABLE I11-5. Summary of Cost Estimatesby Top 10 Critical Corridors
Interstate Total Spaces Total - All Options

Required Estimated Cost ($ millions)
Low High
1-95 2,721 $57.1 $70.7
1-80 1,832 $25.5 $34.5
1-5 1,509 $23.0 $304
1-40 1471 $27.3 $34.6
1-10 1,468 $23.0 $30.3
1-90 1,297 $18.7 $24.8
1-70 1,208 $18.0 $294
1-81 1,189 $235 $354
1-75 1,174 $19.7 $254

Summary

Based onthedatigtica modeling of public rest areaparking utilization and demand, the researchers
identified a current shortfal of 28,400 truck parking spaces in public rest areas nationwide. The cost to
meet thisdemand total s between $489 to $629 million. Thisserious problem can only bemet by astrategy
to help facilitate future rest area spending decisions over the next 10 years.

Data provided by the Federa Highway Adminigtration indicates that atota of
$48.1 million in Federa fundswas obligated for rest area-rdlated projectsin 1994, resulting in $60 million
of investment including the non-Federa match. (Data were not available on individud state spending.)
Since 1991, atota of $168 million ($210 million with the non-federal match) has been spent to renovate
or expand public rest areas. This spending rarely results in new rest areas or additiond truck parking
Spaces a exiding rest aress, but is typicaly used for resurfacing, additiond lighting, and expansion of
sanitary fadilities.

The researchersestimated that, if thetotal investment required is spread over aperiod of 10 years,
the average annud additional expenditures on both public rest areas and private trucks stopswould bein
the range of gpproximately $49 to $63 million before inflation -- afigure close to the current spending on
public rest areas. The researchers also recommended that the most cost effective way to increase the
number of parking spaces to meet the requirementsis to renovate exigting facilities and, where necessary,
build new fecilities.



The researchers a so recommended that a public policy approach be devel oped by state and local
offidds to analyze current spending practices and integrate truck parking requirements into state DOT
planning. After defining a need or demand, solutions must be developed through an orderly planning
process and stated in terms of a program. To ensure commitments to such a rest area devel opment
program, objectives should be established, priorities set, and funding levels defined as part of an overdl
date program.

One suggested approach is to establish a systematic planning strategy on a state level based ona
correlationd analyss that identifies rest areaswhereimmediate assistanceisrequired in termsof providing
additional truck parking spaces. Thisanalyss could be used to:

. examine the relationship between accident rates and parking shortfall estimates-since
other studies have suggested that a shortfal in truck parking spaces may contribute to
accidents; and

. examine therel ati onshi p between mai ntenance expenditures on damaged shouldersand the

shortfdl in truck parking spaces -- since shoulder damage may be a consequence of
increased illegd shoulder parking by trucks due to unavailability of parking spaces.

Essentidly, this gpproach defines an orderly planning process and can serve as a foundation for
initiating a comprehensive statewide rest area program.

XXX



SECTION | - PUBLIC REST AREAS

INTRODUCTION

A. Problem Statement

Over the last decade, the number of trucks on the road has increased 24 percent and the average
annua mileage each truck travels hasincreased 37 percent. Y et over that same period of time, there has
beenlittle increase in the number of rest areas or the number of truck parking spaces at these facilities. In
many aress of the country, the shortage of truck parking is apparently resulting in large numbers of trucks
parked illegally on highway shoulders, causing damage to the shoulders and cresting the potential for
accidents.

One initid area researchers wanted to address was the perception that a number of states had
enacted parking regulations that limit truck parking to 2 hours or less. When enforced such limitations
meke it difficult or impossble for drivers to comply with both the hours-of-service regulations and loca
parking regulations. Additiondly, state banson deeping at rest areas prevent driversfrom napping to meet
their physiologica deep needs. Under such circumstances, drivers unableto find adequate rest areas have
little choice but to continue driving and risk citations or fatigue-related accidents.

B. Research Goals and Methods

I naccordancewith Congressiond direction, theFederd Highway Adminigiration's(FHWA) Office
of Motor Carriers (OMC) commissioned the Trucking Research Indtitute (TRI) and its subcontractors
Apogee Research, Inc. and Wilbur Smith Associates to conduct a study of the avallability and need for
truck parking a public rest areas and private truck stops aong the Interstate highway system. The god of
the study was to assess the supply, utilization, parking statutes and practices, and demand related to rest
areaparking a the ate and nationd levels. Based onthefindingsof that andyss, the sudy wasto identify
policies and programs to meet commercid truck drivers rest needs.

Redizing these goalsrequires datarelated to truck parking activitiesboth at Interstate corridor and
state levels. Prior research in this area has typically concentrated on anadyzing data at the individua
Interstate corridor level. In order to undertake empirical research at the state and nationd levd, it was
necessary to devel op an extensive database of truck parking activitiesat rest areas|ocated along I nterstates
across the entire country.  This study relied on three generd methods of data collection, resulting in five
SOUrces:.



. Aninventory of parking capacity and restrictions at public rest areas nationwide;*

. Direct observation of the actud usage of truck parking a rest areas dong a medium-
density trucking corridor;

. A seriesof surveys included:

- Anin-person survey of truck drivers aong the corridor to determinetheir needs,
perceptions, and preferences for truck parking as well as the reasons behind
current practices,

- A nationwide mall survey of motor carriersto identify perceived driver needs,
preferences, and the availahility of truck parking; and

- A mall survey of truck stop operators to assess their perceptions of public rest
areatruck parking supply and demand, the role of the public and private sectors
in meeting that demand, and potentia obstacles.

The data were collected between October 1993 and January 1994.

Two quantitative models were developed to andyze the data collected. The firs was an
econometrically-derived CapacityUltilizationModel, designed to identify thosefactorsaffecting rest area
utilization by trucks. The second, a Demand Model, was a mathematical model designed to estimate the
total demand for truck parking spaces at public rest areas nationwide.

The results of the quantitative andyses were then used to develop:

. Policy recommendations for FHWA;

. A Guidebook? designed toinform state DOT executives of thisresearch process and how
it can be gpplied at the Sate leve.

! Thenationd inventory is available as a separate Appendix B to thisfina report.
2 The guidebook is available as a separate Appendix C to thisfina report.



|. DATA COLLECTION

This section provides an overview of the data collection methods used and a generd description
of the database.

A. Inventory of State Facilities and Policies

The primary new datarequirementsfor thisstudy werefor nationwideinformation ontruck parking
capacity and usage at public rest areas and welcome centers, as well as parking restrictions and
enforcement activities in each state. To do so, the research team conducted a survey with 44 of the 43
contiguous statesaswell asninetoll road/thruway agenciesrespons blefor acombined tota of 1,487 public
rest areas with facilities on the Interstate highway system?,*. This information forms the first nationd
database on public rest areas on Interstate highway's that serve both passenger and commercia vehicles.
The database was used for avariety of purposes, including:

. The location and identification of public rest areas across the country

. Development of a Capacity Utilization Modd to examine the utilization of public rest area
truck parking spaces.

. Devdopment of a nationwide Demand Modd to determine truck driver parking

requirements at public rest arees.

Data collection began with the establishment of a contact person within each state DOT and toll
or thruway agency in the contiguous United states. This contact person was responsible for working with
the study team to ensure that information on each Intersate rest area was gathered, assembled and
forwarded for incluson in the database. A list of the contact person from each agency furnishing data is
included in this appendix.

Once the contact person was established, a questionnaire was sent to each state seeking details
on each rest area on the Interstate syslem. A copy of the questionnaire is contained in Appendix B.
Requested information included:

. Rest Area | dentification: Each State has a standard way of identifying acertain
rest area. Rest areas and welcome centers generdly are identified by either aname
or anumber. To identify arest areafor the Geographic Information System (GIS),
each was designated with the abbreviation of the state plus a sequentia number, as
TX001 (Texas number 1). On each data shest, the rest areaisidentified by both
the locd name and the GIS designation, which matches the location shown on the

3 This study*sinventory of State facilities and policiesis available as a sparate Appendix B.
4 Four gtates were not included in the database. While their DOTS did respond to questionnaires submitted by the
contractors, they could not provide complete information on al the rest aress.



GIS system. Co-located rest areas on opposite sides of the highway had different
numbers.

Site Location: The genera description of the rest area includes county, DOT didtrict,
route number, travel direction, milepost number, and distance from an intersecting Sate
road.

Parking Characteristics: Characterigtics sought included the number of car spaces; the
number and type of truck parking spaces, such as pardle (P), diagonda (D), diagonal
pullthrough spaces (DPT) or diagonal-not-pullthrough spaces (DNPT); as well as the
widthand length of the truck space. When spaceswere not marked (NM), the size of the
total areawas entered in the database where possible.

Additiond information for selected rest areasincluded the number of spaces designated for buses,
recreationa vehicles, and for handicapped parking as wdl as information on whether or not the truck
parking space Size can accommodate triples and oversized vehicles.

Facilities: Facilities included whether or not the site was a welcome center, had an
attendant, and had snack machines, drink machines, picnic tables, restrooms, gasoline,
diesd fud, water, repair facilities, and telephones.

Use: Information related to capacity utilization by time of day and complications of
inadequate capacity caused by truck parking spaces filling up a night or in the early
morning and overflowing onto entrance and exit ramps. A question was aso included to
determine if timelimitsexisted in different gatesand if thesetime limitswere enforced. An
effort was aso made to determine if rest areas in certain locations were being used to
break down cargo loads and transfer to another commercid vehicle.

Traffic. Present and future average daily traffic volumes were requested, dong with the
year in which they were applicable.

Key findings of the database include:

Few dates have parking regulations targeted specificaly for trucks, but most have design
standards for rest areas.

Most facilities provide restrooms. Ninein ten rest aress offer picnic tables. The mgority
of rest areafacilities provide drinking water and telephones, but only hdf of thesefacilities
offer snack or beverage machines.

Nearly eight in ten of therest areasreport truck parking utilization as either full (35 percent
of respondents) or overflowing (43 percent) onto the ramps at night.



. Duringtheday, nearly hdf of therest areasarefull (36 percent) or overflowing (9 percent).

. Parking areas for cars are underutilized—six in ten rest areas have excess car parking
capacity during the day and eight in ten rest areas have excess capacity at night.

. At least 621 (42 percent) of the 1,487 rest areas have some type of time limit on truck
parking. At amgority of the facilities, however, they are "rardly” or "never" enforced.
Only onein ten report that time limits are “dways’ enforced.

. Trucks often park on the shoulders and rampsto avoid parallel parking spaces.

. Many dtate departments of trangportation (DOTYS) are reluctant to enforce laws against
parking on I nterstate shoul dersand ramps becausethey prefer that truck driversrest rather
than create a moving hazard for motorists.

B. Direct Observation of Rest Area Use

A direct observation survey was conducted to measure current capacity and demand for short- and
long-term truck parking. In addition, the survey identified shortfdlsin capacity and facility characteristics
that determine utilization. Specificaly, information on truck parking supply and demand was collected
through peak-period survelllance of truck parking activities at four public rest areas and three privatdy-
owned truck stops dong a 200-mile segment of the I-81 corridor, southbound from Radford, Virginiato
Knoxville, Tennessee. Observers counted the total number of truck parking spaces available at each Site,
observed space utilization, recorded the number of trucks parked legdlly and illegdly &t each facility onan
hourly basis, and recorded the amount of truck traffic passng each location hourly. Key findings from the
andyssindude

. Of the gpproximately 576 spaces designated for truck parking at the seven stesalong this
corridor, only 20 percent were in public rest areas. About eight in ten spaces were
privately-owned truck stops.

. Truck parking aong the corridor exceeded capacity during 9 of the 45 observation
periods.

. Few legd spaceswere available a rest areas between midnight and 5 am. on weekdays.
Rest areas tended to fill up quickly and reach capacity before thelarger truck stopsreach
capacity.

. The number of available truck parking spaces at rest areas was reduced by about 10
percent by RVsand cars parked in truck parking areas.



. Truck parking capacity was aso reduced by design problems that lead to trucks parking
across more than one space. It was evident throughout this study that a pullthrough
parking space is a more efficient type of truck parking space than ether a pardld or a
diagona-not-pullthrough space.

. Large numbers of trucks parked illegdly on shoulders and ramps of rest areas. Thisoften
occurred before the corridor reached capacity and even when legd parking spaces were
avalable at arest area.

. Parking restrictions at rest areas do not appear to be enforced or heeded.

. As expected, parking demand was strongly correlated with truck traffic on the highway.

Facility features dso contribute significantly to the demand for parking and the amount of
overflow onto the ramps.

C. Target Group Surveys

Three other surveys conducted for this study, including interviews with truck drivers and surveys
of motor carrier executives and truck stop operators, generated information about the needs, habits,
attitudes, opinions, and preferences of truck drivers. Each of the surveys and their mgor findings are
described below.
C.1. Truck Driver Survey

Thetruck driver survey wasadministered to 500 truck driversusing public rest areasand privately-
owned truck stops along the same corridor where the direct observation exercise was conducted.

Theresultsindicate that drivers perceive there to be ashortage of adequate truck parking facilities,
particularly for long-term or overnight parking.

. More than 90 percent of the truck drivers believe a shortage exigis.

. Most truck drivers say the problem isthe worst in the Northeast (56 percent).

Truck driversreport having to park and rest a places other than public rest areas or truck stops
dueto overcrowding. When overcrowding prohibits the use of rest areas or truck stops, they generally
park on the entrance and exit ramps of highways, in shopping center parking lots, at shipper locations, and
on the shoulders of the roadway.

. On average, truck drivers say this happens about four times per month.



. Truck drivers report that overcrowding at rest areas and truck stops peaks between 10
p.m. and midnight.

To rdieve this perceived shortage, mogt truck drivers believe that the number of truck parking
gpaces should be increased at the Nation's public rest areas and privately-owned truck stops. According
to some truck drivers, morerest areas and truck stops should be built asadesirable second step to adding
more truck parking spaces.

Few truck drivers, however, arewilling to pay for improvementsin truck parking facilitiesthrough
higher diesdl fuel taxes or highway user fees.

. Only three in ten are "very" or "somewhat" willing to pay.
. More than Sx in ten are"not very” or "not at dl" willing to pay.

Truck driversdid not express much desire to see public rest areas expand their servicesto include
such features as fuel or food.

For short-term parking, truck driversprefer public rest areas dightly (49 percent) to private truck
stops (43 percent). For those who prefer rest areas, accessibility is usudly the most important factor in
choosing a short-term parking place.

Thispattern wasdrametically reversed, however, whentruck driverswere asked wherethey prefer
to park for long-term or overnight parking to meet their rest needs. Nearly seveninten truck drivers (68
percent) prefer truck stops, and only 15 percent prefer to rest or deep at public rest areas. Truck stops
are preferred primarily for safety and security reasons.

The mgjority of truck driversrate private truck stopsfavorably. Two-thirds say that private truck
stops are ather "excelent” or "good" for meeting driverst rest and deep needs, including more room to
park, availability of food, cleanliness, a feding of safety and security, and an overdl feding that truck
drivers* needs can be met at truck stops.

A mgority of the truck drivers rate public rest areas as "only fair" or "poor" (54 percent) for
meseting drivers rest needs. Only 5 percent rate public rest areas as"excellent.” Reasonsgiven for thisless
than favorable rating include: overcrowding, safety concerns, campers and RV's parked in truck parking
spaces, time redtrictions, not enough public rest aress, dirty or poorly kept facilities, and poor parking
area/pace design.

C.2. Motor Carrier Survey

A mall survey of 330 motor carrier executives nationwide yielded results that were
grikingly smilar to those expressed in the truck driver survey (Section C.1). Specificdly, four out
of five motor carriers believe there is a shortage of long term or overnight parking facilities for
truckers. Many say the problem is the worst in the Northeast (41 percent). Motor carriers



often hear complaintsfrom their drivers about alack of available space or facilitiesfor long-term/overnight
truck parking:

Motor carriers perceive that truck drivers encounter a variety of difficulties or chalenges when
looking for aplaceto park and deep for severd hourswhile on the road, including overcrowded facilities,

lack of facilities, security problems, progtitution in truck parking areas, unsanitary rest rooms, and poorly
designed truck parking spaces.

When truck drivers cannot find a place to park at arest area or truck stop due to overcrowding,
motor carriers say their driversfind other placesto park and deep such as shipper or consigneelocations,
shopping center parking lots, and the entrance and exit ramps of Interstates.

Most motor carriers believe that something should be done to solve the long-term truck parking
problem:

. Thirty-eight percent say it is"very” important to solve the problem;

. Forty-two percent say it is "somewhat” important; and

. Only 20 percent believeit is"not very" or "not a al" important.

Many motor carrier executives believe that parking capacity should be increased at the Nation's
public rest areas and/or privatey-owned truck stops by building more parking spaces. In addition, some

aso believe that more public rest areas and truck stops should be built.

Motor carrier executives say neither they nor their drivers are willing to pay for improvementsin
truck parking facilities through ether higher diesdl fud taxesor highway user fees. Among motor carriers,

. Only two in ten are "very" or "somewha" willing to pay; and

More than seven in ten are "not very" or "not at dl" willing to pay.

In addition, about 65 percent said their drivers are "not very willing” or "not a dl willing" to pay afeeto
park at either arest areaor truck stop.

Motor carrier executives are divided over whether or not public rest areas should be alowed to
provide a broader range of services (such asfuel or food):

. Forty-six percent of the motor carriers say they would oppose such a proposd, and

. Forty-two percent say they would support it.



Motor carriers perceive that their drivers prefer privately-owned truck stops (60 percent) over
public rest areas (13 percent) or motels (9 percent) for long-term parking. Reasons given for this
perception include: accessto food, fud, and truck services, and safety and security concerns.

Overdl, motor carrier executivestend to rate the Nation's public rest areas|lessthan favorably for
meeting drivers rest and deep needs.

. Most (70 percent) motor carriersrate public rest areasas"only fair" or "poor” for meeting
the rest needs of their drivers.
. One in four motor carriers rate public rest areas as "good,” and only 1 in 330 rate rest

areas as "excdlent.”

On the other hand, the mgority of motor carriers surveyed for this study rate private truck stops
favorably—two-thirds say that private truck stops are either "excdlent” or "good" for meeting drivers rest
and deep needs.

C.3. Truck Stop Operator Survey

Few of the 170 truck stop operators who responded to the truck stop operator survey believe
there to be a shortage of long-term or overnight parking at public rest areas for truck drivers. In fact,
nearly sevenin ten truck stop operators say that a shortage does not exist. Only truck stop operatorsin
the Northeast perceive thereto be ashortage, aposition that supportsthe perceptions of the motor carriers
and driversthat the parking shortage is more acute in the Northeast.

Truck stop operators recognize that truck stops are the preferred location of truck driversto park
and deep while on the road—97 percent of the truck stop operators believe truck drivers prefer to park
and deep at truck stops.

Most truck stop operatorsa so believethat truck driversprefer truck stopsfor their short-term rest
needs aswell. More (80 percent) truck stop operators say that drivers prefer to park at truck stops for
their short term rest needs (1 to 2 hours) while on the road.

In genera, truck stop operators who see a shortage of adequate long-term truck parking believe
that adding parking capacity at both public and private facilitiesisthe best way to meet the demand. Truck
stop operators report that the biggest obstacles to increasing the capacity at current facilitiesare cost and
the availability of space or land. Nevertheless, more than
40 percent of truck stop operators report plansto increase truck parking capacity at their facility.

To assg private businesses in meeting this demand, onein five truck stop operators suggests that
the government provide low interest loans or tax incentives to the private sector to help increase parking
capacity. Few truck stop operators believe truck drivers are willing to pay ether higher diesd fud taxes
or user fees to finance the expanson of truck parking fecilities,



Few truck stop operators currently see public rest areas as athresat to their business. About half
of the truck stop operators surveyed for this study, however, believe that expanding long-term parking a
public rest areas would have a negative effect on their busness. Mogt truck stop operators responded
negatively to a suggestion that public rest areas be alowed to provide services such as fud and food.
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[I. QUANTITATIVE MODELING AND ANALYSIS

The objective of the quantitative modeling and andysis was. (a) to andyze and understand the
factors affecting the utilization of truck parking spaces at public rest areas, and (b) to develop a demand
modd to estimate the required number of truck parking spacesin rest areasnationwide. The databasefor
this task includes data out of 1,487 rest areas|ocated acrossthe nation aswell as direct observationsfrom
this study*s survey dong 1-81.

A literature survey reveded tha individud states sometimes use detailed corridor level data on
about 15to 20 rest areasaong aparticular Interstate to assessthe need for additional parking at rest aress.
The advantage of such an approach isthe ability to predict accurately both the design requirements and the
number of additiona parking spacesrequired in futurerest areas along that specific corridor. Although the
predictive ability of the approach is useful, cost consderations make it extremely difficult to apply on a
nationwide basis.

Therefore, this study predicts the demand for truck parking spaces at individua rest areas based
onnationd Intergate highway useand an extensveinventory of rest areafacility characteristics. Aggregate
data on the characteristics of rest areas located across the country are used to analyze some of the
underlying factors related to truck parking activities in general. These factors are used to estimate the
potentiad demand for truck parking spaces along the Interstate highway system.

A. Capacity Utilization Modéel
The Capacity Utilization Modd identifiesthe services and facilitiesthat affect the utilization of truck

parking spaces at rest areas. A review of past studies suggested that a number of factors, both demand-
and supply-related, affect rest area parking usage by trucks. Table I1-1 summarizes these factors.

TABLE I1-1. FactorsAffecting Rest Area Usage by Trucks
DEMAND-RELATED FACTORS SUPPLY-RELATED FACTORS
Average Daly Traffic Volume (ADT) Total number of available truck parking spaces
Truck Traffic as apercentage of ADT Type of parking space (parald, diagond)
Distance from previous rest area Facilities (telephones, rest rooms, lighting)
Proximity of rest areato amgjor intersection Specid parking rules or requirements

Source: Apogee Research, Inc.
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An econometric model was developed to estimate the individuad impact of each of the above
factors on the utilization of parking spaces.

CU = by + b,ADT + b,TADT + b,DPRV + b,DINT + b;SP + b, TYPE + b,Z + b,REQ + ¢,

where,
CU  represents utilization of rest area parking spaces (dependent variable)
ADT isoneway average dally traffic
TADT istrucks asapercentage of ADT
DPRV isthe distance from the previous rest area
DINT isthe distance from amgjor intersection
SP is the total number of available parking spaces
TYPE isthetype of parking space available
Z isthe matrix of dl the facilities provided at the rest area (see Table 11-2)
REQ represents any time limit rules reated to parking
bo is the congtant term that captures the average effect of dl omitted variables b,...bg
aretheindividud coefficients on the independent variables
e isthe error term

A.1l. Dataand Variables

The datafor thismode were derived from information provided by state DOTsnationwide. Table
I1-2 summarizes the list of independent or explanatory variables requested from each state for each rest
arealocated in that state. The database contains information on approximately 1,487 rest areas |located
across the country covering 44 of the 48 contiguous states. Thismodel used data from 709 of the 1,487
rest aress.”

The dependent variable in the model, capacity utilization (CU), is a dummy variable with a vaue
of 1if arest areat's parking capacity is typicdly full or overflowing, or O if it is typicaly uncrowded® A
large number of independent variables depicting the characteristics of rest areas aso had to be represented
as dummy varigbles, as shown in Tablel1-2. The generation of dummy variableswasrequired to quantify
the impact of certain factors on rest area parking utilization, for which only quditativeinformation (such as
“yes’ or “no”) was available. Some of the dummy variables generated include information on the type of
truck parking space and whether or not there isawel come center, snack machines, restricted parking time
limits, lighting, and breskdown exchange space. All varigbleswereincluded in the surveysof date DOTS.
Variables such asrepair facilities were included because of their presence on some toll roads.

5 The sdlected rest areas had complete data on the variables required for estimating the mode.
& The vaue of the dummy variable for capacity utilization is based on the subjective and observationa response
provided by the state DOT representatives.
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TABLE I1-2. Summary of Potential |ndependent Variables

Variable Name Type (Demand-Side | Method of Measurement | Expected Sign
or Supply-Side) of Coefficient

Average Dally Traffic Demand Number Pogtive

(ADT)

Percentage of Trucks Demand Percentage Pogtive

inADT

Number of Truck Supply Number Negetive

Parking Spaces

Type of Truck Parking Supply Dummy (DPT=1 or Pogtive

Space? Otherwise=0)

Welcome Center Supply Dummy (Yes=1; No=0) Pogtive

Attendant

Digtance from Demand Miles Pogtive

Previous Rest Area

Snack Machine Supply Dummy (Yes=1; No=0) Pogtive

Drink Machine Supply Dummy (Yes=1; No=0) Pogtive

Ficnic Table Supply Dummy (Yes=1; No=0) Pogtive

Repair Facility Supply Dummy (Yes=1; No=0) Pogtive

Telephones Supply Dummy (Yes=1; No=0) Pogtive

Digtance to Next Demand Miles Pogtive

Intersection

Time Limits Supply Dummy (Yes=1; No=0) Negative

Lighting Supply Dummy (Wdl-lit=1; Some Pogtive

or Poor=0)

Breakdown Exchange Demand Dummy (Yes=1; No=0) Pogtive

Triples Space Supply Dummy (Yes=1; No=0) Pogtive

Oversized Space Supply Dummy (Yes=1; No=0) Pogtive

& DPT refersto diagond-pullthrough parking as compared to pardle or diagond-not-pullthrough parking
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A.2. Esimation

A binomid logit regression procedure was used to estimate the Capacity UtilizationModel,” where
the individual coefficients measure the impact of the independent variables on the probability that a rest
area’s parking capacity will be full or overflowing (since the CU dummy variable equas 1 only if the
parking capacity isfull or overflowing). Thus, apostive satisticdly sgnificant coefficient impliesthet the
characterigtic increasesthe probability that the rest areat's parking capacity isfull or overflowing. Smilarly,
anegdtive and gatisticaly sgnificant coefficient impliesthat the characteristic decreasesthe probability that
the rest areat*s parking capacity isfull or overflowing.

The find sample used for estimation purposes contains data on 709 rest areas across the country
with complete records on dl the variables included in the modd. The sample covers a reasonably good
cross-section of nationwide rest areas, except for alarge segment of California, Oregon, and Washington.®

The initid model included al the variables listed in Table 11-2 (previous page). A number of
datistical and data problems affected the results of this model. Multicollinearity between some of the
independent variablesresulted intheexclusion of certain variables® In addition, therewere somevariables
that exhibited little or no variation in the find sample sdected and were dso excluded from the modd.*°
Therefore, themodel wasre-estimated after making these dterationsand theresultsare presented in Table
1-3.

A.3 Summary of Key Findings

The estimation resultsindicate that the Capacity Utilization Modd correctly predicts overutilization
and underutilization of parking spacesat public rest areas 76 percent of thetime. Theresultsaso indicate
that one-way average daily traffic, distance from the previous rest areg, distance to the next interchange,
adequate lighting, welcome centers, food facilities, and the presence of attendants have a positive impact
on parking space utilization by trucks at rest areas. The availability of repair facilities and picnic tables at
rest aress are Satigticaly sgnificant in predicting a rest aregt's parking space utilization. In generd, the
conclusons from this moded confirmthe mgor findings of the surveys. Therefore, the factorsidentified by
the Capacity Utilization Modd taken together with the survey findings serve as useful input to the Truck
Parking Demand Modd and to design considerations.

" This modeling procedure applies when the qualitative nature of the dependent variable does not permit the use of
standard regression techniques, such as Ordinary Least Squares (OLS).

8 DOTs of the states not included in the sample did respond to the questionnaires. However, complete information
on dl varigbles for rest areas in these sates was not currently available.

®  Multicollinearity refers to the degree of correlation between two or more independent variables in the moddl. In
the presence of multicollinearity, therefore, it is difficult to isolate the impact of individua variables on the dependent
vaidble In this modd, strong collinearity between FOOD and DRINK, OVERSIZED and TRIPLES, and REST ROOMS
and PICNIC was observed. As a result, one of the two strongly correlated variables was dropped from the model (based
on theindividua t-gtatigtics).

1 For example, amost 99 percent of the rest aress in the final sample had rest room facilities and drinking fountains;
subsequently, these variables were excluded from the find modd.
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TABLE I11-3. Estimation Results of the Logit M odel (n=709)
(t-statisticsin parenthesis)
Variable Estimated Coefficient
Average Dally Traffic 0.82
(5.46**)
Digtance from Previous Rest Area 0.29
(3.18**)
Distance to Next Intersection 0.11
(1.66*)
Number of Truck Parking Spaces -0.02
(-1.97*%)
Type of Truck Parking Space 0.24
(1.68*)
Telephones 0.31
(0.97)
Food 0.83
(4.02**)
Repair Facility 0.07
(1.08)
Picnic Tables -1.03
(-1.14)
Attendant 0.55
(2.16**)
Lighting 0.13
(1.96**)
We come Center 0.23
(2.00**)
Percentage of Correct Predictions 76.10%
Log of Likelihood Function -340.4

** |ndicates Satistica sgnificance a the 5 percent leve.
* |ndicates Satistica sgnificance a the 10 percent level.

Source: Apogee Research, Inc.
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B. Truck Parking Demand M odel

To edimate the nationwide demand for truck parking spaces at public rest areas, a macrolevel demand
model was specified. The demand mode was based on amodification of amathematica moded developed
by the MnDOT. The modifications to the MnDOT modd were based on the findings of the Capacity
UtilizationModel, recommendeations from astudy conducted by the VDOT, and the results of the surveys
conducted for this study.

B.1. Methodology

The gpproach to devel oping the Demand Model was based on the truck parking estimation model
developed by the MnDOT in 1979 and included three steps:

@ The team gpplied the andyticd framework of the MnDOT mode on anationd leve using
the information available from the study database.

2 The parameters of the MnDOT modd were then modified using the guidelines presented
inthe 1994 VDOT sudy of rest area usage. The VDOT modd recommendations are
more recent and the recommended parameters are based on data collected in summer
1994.

3 The findings of the Cgpacity Utilizetion Mode, combined with the results of the study
surveys, were used to further modify the mode using the descriptive characterigtics of the
pattern of rest area usage.

B.2. MnDOT and VDOT Models

The origind MnDOT truck parking estimation model was based on corridor-level data collected
through extensive usage surveysa Minnesota Interstate rest areas. The modd used asimple mathematical
formulato estimate the required number of truck parking spacesin rest areasdong the corridor. The study
aso provided abroad set of guiddinesfor the model*s parameter val ueswhich may be used to study other
rest areas. The estimation formula used in the MnDOT modd is™*

NSPACES=ADT x P x DH x D, x PF

VHS
where,
NSPACES = Truck parking spaces required
ADT = Average Dally Traffic with accessto rest area
P = Totd percentage of mainline traffic sopping at rest area
DH = Design hour usage'

1 Source: Study of Rest Area Truck Parking, Willbur Smith Associates (1990), pp. 34-36.
2 Design Hour (DH) compares the design hourly volume (usualy the 30th to 50th highest hourly volume) to the
annua ADT and resultsin afactor that predicts a pesk usage average hour situation.
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D, = Digtribution of vehicles between car and truck parking spaces

PF = Peak factor, ratio of average day of five summer months to
average day of year

VHS = Vehicles parked per hour per space

The generd recommendations for the parameter values used in the modd are summarized in
Tablell-4.

A 1994 survey by the Transport Planning Division of the VDOT reviewed existing rest areausage
parameters in Virginia. The recommendations presented in this study are used to modify the origina
MnDOT parameter guidelines as shown in Table 11-4. As the table indicates, there are two basic
differences in the parameter recommendations of the VDOT modd:

. If therest areais classified as awe come center, the VDOT study recommendsincreasing
the percentage of mainline traffic entering the rest areato 14 percent.

. If the ADT exceeds 12,500 vehicles, the design hour (DH) usage ratio should be
decreased to 0.10.

Traditiondly, welcome centers offer a wider range of facilities to travelers and attract a larger
percentage of traffic passing the rest areathan standard rest areas. Accordingly, in the Capacity Utilization
Modd, thedummy variablerepresenting wel come centersisstatigticaly sgnificant and postively associated
withthe utilization of the parking spacesin arest area. Asthe model reveds, the ADT variableisamagor
driving force of the estimation modd. The way the origind model is desgned, a high ADT volume is
directly related to a higher number of truck parking spaces required. Although this direct proportiondity
between ADT and required parking spaces isintuitive, it isimportant to notethat the relationship between
ADT and truck parking spaces required only holds up to a certain level of ADT. Beyond that level of
ADT, additiond traffic volume does not necessarily relate to higher parking space requirements, under the
assumptionthat the Design Hour ratio stabilizesto 0.10. The other recommendations of the VDOT model
are amilar to the assumptions used in the MNDOT modd.
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TABLE |1-4. Parameter Recommendationsfor the MnDOT and VDOT Modes

Parameter MnDOT VDOT Recommendations APOGEE MODEL
Recommendations
Percent of mainline 012 generd=0.12; P=012
traffic entering welcome centers=0.14 P(WEL)=P+0.01
rest area (P) P(ATT)=P+0.01
P(Type of Space=1)=P+ 0.01
P(Food)= P+ 0.01

P(DPRV>50m)= P+ 0.01
P(DINT>10m)= P+ 0.01

Design hour 015 when ADT<12,500=0.15; ADT <12,500= 0.15;
usage (DH) when ADT>12,500=0.10 ADT >12,500 and <
30,000=0.10;
ADT > 30,000= 0.075;
Distribution between cars=0.75 cars=0.75 cars=0.75;
car and truck parking trucks=0.25 trucks=0.25 trucks=0.25;
lots (D)
Peak factor ratio (PF) 1.80 180 1.80
Vehicles per hour per 3 3 2
parking spece (VHS)

Sources. Minnesota Department of Transportation, Virginia Department of Transportation, and Apogee Research, Inc.

B.3. Model Output (MnNnDOT and VDOT Recommendations)

A three-step process was designed for the modd output. First, the MnDOT and VDOT
recommendations were tested. This study*s database provided one-way ADT datafor 1,307 rest areas
in 44 contiguous states around the country. Four states, Wyoming, New Mexico, Mississippi, and
Deaware, were not included astherewereno ADT figuresavailable. The second step required aseparate
modd to estimate the total number of required truck parking spaces based on the ADT figures in the
current database and the recommended parameter guidelines from the MnDOT and VDOT studies. The
third step used the method described below to evaluate the predictive power of the modelsto determine
their generd vdidity:

. A prediction istreated as “correct” if the estimated number of truck parking spaces a a
rest area exceeds the number of available spacesat therest area AND the coding scheme
used for the dummy dependent variable for the capacity utilization showsthevaue“1” for
that rest area. “1” represents full or overflowing parking capacity.

. A predictionisasotreated as” correct” if the estimated number of parking spacesat arest
areais|ower than the number of available spaces at therest area AND the coding scheme
used for the dummy dependent variable for the capacity utilization showsthevdue“0” for
that rest area. “0” represents uncrowded parking capacity.
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. A prediction istreated as “wrong” if the estimated number of parking spaces at the rest
areaexceedsthe number of available spaces at therest area AND the coding scheme used
for the dummy dependent variable for the capacity utilization showsthe value“0” for that
rest area. “0” represents uncrowded parking capacity.

. A prediction is also treated as“wrong” if the estimated number of parking Spacesat arest
areaislower than the number of available spaces at the rest area AND the coding scheme
used for the dummy dependent variable for the cgpacity utilization showsthevaue“1” for
that rest area. “1” represents full or overflowing parking capacity.

Although estimates for parking spaces are availablefor the 1,307 rest areasincluded in the modd,
the percentage of correct predictionsis based on atota of 1,098 rest areas; these were the records that
asoincluded dataon the coded dummy vari able representing capacity utilization.** Theresultsindicatethat
the MnDOT model*s recommended parameters predict 61.7 percent of therest areas correctly, whilethe
VDOT model*s recommendations predict 65.3 percent of therest areas correctly. The dight improvement
in predictions of the VDOT modd may be attributable to the recommendations that are different with
respect to the percentage of mainline traffic entering awel come center and the design hour ratio.

B.4. Modified Apogee M odel

The Apogee mode estimation results are based on a modification of the origind MnDOT mode
and the suggested VDOT recommendations. 1n generd, there were three basic modifications made to the
origind MnDOT modd:

@ Additiond controlsfor the design hour ratio assumptionfor ADT figuresexceeding 30,000
vehicles.

(b) An upward adjustment to the percentage of trucks (D,) of mainline traffic entering a rest
area. Thisadjusment was based on the findings of the Capacity Utilization Modd, which
indicated that certain characteristics (such as welcome center,** proper lighting, food
fadlity, diagond pullthrough parking, distancefrom the previousrest area, and the distance
to the next interchange) of arest areaincreased the truck utilization level.

(© A decrease in the vehicles per hour per space assumption to reflect the longer truck
parking time per space on the average. This is suggested by survey findings described
above.

The specific modifications made to the MNDOT modd are:

18 These 1,098 rest areas were selected based on the availability of information on the capacity utilization variable (i.e.,
“fully utilized” or “underutilized”).
14 Thisissmilar to the recommended parameter vauein the VDOT rest areastudy.
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. Increase D, (0.25), the percentage of mainline traffic entering the rest area, by 0.01 for
each of the following attributes. welcome center, proper lighting, food facility, diagond-
pullthrough parking spaces, and an attendant on the premises.

. Increase D, (0.25), the percentage of mainline traffic entering the rest area, by 0.01 if (i)
the distance between therest areaand the previousrest areawas greater than 50 milesand
(ii) the distance to the next interchange was gregter than 10 miles.

. Usethefollowing design hour usagevadues: 0.15for ADT figuresbelow 12,500; 0.10 for
ADT figures between 12,500 and 30,000; and 0.50 for ADT figures above 30,000.

. Change the vehicles per hour per space (VHS) assumptionfrom 3.0 to 2.0, indicating an
average parking time per space of 30 minutesinstead of 20 minutes.™

It is important to note the differences in the time frame associated with the Capacity Utilization
Mode and the truck parking spaces estimation modd. In the Capacity Utilization Modd, the dependent
variable (the dummy variable representing parking space utilization) is based on observations of nighttime
parking at rest areas by trucks. In contrast, the parking space estimation mode is not based on datafrom
apaticular time of theday or night. The ADT figure used as an input to the model isthe average of ADT
dong aparticular Interstate as reported in this study*s database.’® Therefore, the estimatesfor total truck
parking requirements at public rest areas are not confined to night parking requirements only.

B.5. Current Truck Parking Space Estimates

In total, gpproximately 52,700 truck parking spaces are necessary in public rest areas to satisfy
demand along Interstates. Figure I1-1 provides an overview of the statewide truck parking space
requirements across the nation. Table 11-5 provides a detailed breakdown of the total statewide truck
parking space requirements and the current shortfal estimated.

Thetotd current shortfdl in truck parking spaces nationwide is estimated to tota gpproximately
28,400 spaces (Tablell-5). Figurell-2 providesan overview of thetota current shortfal in truck parking
gpaces nationwide. As shown in Table 11-5 and Figure I1-2, Pennsylvania, FHorida, North Carolina, and
South Caroling, and Virginia done account for dmost 23 percent of the total shortfdl. Figure I1-3 and
Table Al of Appendix A summarizethe shortfal estimates per rest area, which is aso demongrated. On
average, the current shortfal in truck parking spaces on a per rest areabasisis agpproximately 21 spaces
on andaionwide leve.

15 Based on the survey findings from the Apogee surveys of commercia drivers, motor carriers and private truck stop
operators.
161t should also be noted that the ADT figures used in the model do not represent a single year. The individual
ADT numbers reported in the database are based on 1991, 1992, and 1993 figures, depending on their availability.
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The statewide estimation of totd requirements and shortfal in truck parking spaces has dso been
aggregated over the nine FHWA-classified regions!” The results are summarized in Tables A2 and A3
inAppendix A. Region4, which comprisesF orida, Georgia, Alabama, Kentucky, Mississippi, Tennessee,
South Caroling, and North Carolina, accounts for amost 24 percent of the overdl shortfal, with a tota
estimated need for gpproximately 6,600 additiona parking spaces.

7 Statewide and regional estimates only include rest areas for which ADT data were available; the reported statewide

and regiond estimates do not control for rest areas that were not included in the sample.
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Tablell-5. Total statewide Shortfall Estimates of Truck Parking Spaces

state Total Number of Number of Current Truck Current Truck Current Truck
Rest Areasin the Rest Areas Parking Space Parking Spaces Parking Space
state InModd Requirements Available Shortfall
Alabamar 22 2 71 NA NA
Arizona 40 40 1,371 762 609
Arkansas 19 19 920 64 856
Cdifornia 53 53 2,084 966 1,118
Colorado 26 26 709 289 420
Connecticut 20 20 1,462 437 1,025
Ddawae* 1 1 NA 39 NA
Forida 60 53 2,852 1,183 1,669
Georgia 29 29 1,763 794 969
Idaho 22 2 547 211 336
Illinois Y 52 2,155 1,310 845
Indiana* 46 10 501 NA NA
lowa 40 39 1,543 574 969
Kansas 34 A4 797 400 397
Kentucky 28 28 1,484 751 733
Louisana 40 34 1,474 457 1,017
Maine 11 11 297 116 181
Maryland 9 9 59 331 265
Massachusetts 31 31 1,572 1,180 392
Michigen 57 57 1,680 1,066 614
Minnesota 35 35 1,262 449 813
Mississippi* 20 20 NA 270 NA
Missouri 37 37 1,839 920 919
Montana 35 35 287 253 34
Nebraska 27 27 664 268 396
Nevada 10 10 213 159 %!
New Hampshire 10 10 533 206 327
New Jersey 19 19 1,529 655 874
New Mexico* 27 27 NA NA NA
New York 58 Y1 2,399 1,218 1,181
North Carolina 39 39 2,037 685 1,352
North Dakota 30 30 390 275 115
Ohio 46 26 1,014 440 574
Oklahoma 14 12 427 207 220
Oregon 1 41 1,406 873 533
Pennsylvania 63 63 3,157 1,175 1,982
Rhode Idand* 1 1 62 NA NA
South Cardlina 33 28 1,627 359 1,268
South Dakota 21 21 321 244 77
Tennessee 17 961 34 627
Texas 80 57 2,382 1,285 1,097
Utah 21 21 517 254 263
Veamont 19 19 250 192 58
Virginia 40 40 2,288 966 1,322
Washington 29 28 993 423 570
West Virginia 22 2 1,078 453 625
Wisconsin 26 26 1,215 500 715
Wyoming* 12 12 NA 131 NA
Total 1,487 1,307 52,669 24,697 28,412

NA: Insufficient datato determine shortfal estimates

* : Incomplete survey data
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B.6. Truck Parking Space Estimates by I nterstate Corridors

The demand modd identified the tota current requirements in truck parking spaces at public rest
areas nationwide by FHWA region. The findings of the demand mode are andyzed in further detall to
understand requirements for truck parking spaces aong the mgjor Interstates in the country. The top 10
corridorswiththemost critica shortfal in public rest areatruck parking spaceswere selected for additiona
andydss These Interstate routes are described in Table A4 in Appendix A and include:

* [-95 *1-90
*1-80 *1-35
*1-10 «1-81
*1-40 *1-70
*|-5 *|-75

Table A4 dso showsthe shortfall in truck parking spaces per mile of Interstate. The shortfall per
mileisgreatest along the 1-95 corridor with an average of 1.4 additional truck parking spacesrequired per
mile. Within [-95, the problem ismost critical when the Interstate passes through Maryland, Pennsylvania,
and Virginia, where the shortfal per mileincreasesto 1.5.28 The other major corridors where the shortfall
density exceeds 1.0 per mileinclude -5 and 1-81. The corridor-level analyss indicates that the top 10
critical corridors, identified in Table A4, account for dmost 63 percent of thetotd nationa shortfall intruck
parking spaces at public rest aress.

B.7. 5-and 10-Year Projection Estimates

Asshownin Tables A5 through A8in Appendix A, the 5-year projected shortfal (based on truck
ADT growth at 2.5 percent'®) is estimated to be 36,000 truck parking spaces. The shortfall represents an
increase of gpproximately 30 percent over current shortfal estimates. The 10-year projection showsatotal
estimated shortfall of 39,000 truck parking spaces, an increase of gpproximately 40 percent over current
shortfal estimates.

C. Summary

The mgor findings of the demand mode indicate a current tota nationwide shortfal of
approximately 28,400 truck parking spaces at public rest areas. The shortfal is projected to reach about
36,000 spaces over the next 5 years and amost 39,000 spaces over the next 10 years. The average
current nationa truck parking space shortfal per rest areais 21. On arest area bass, this shortage is
critica in Connecticut, New Jersey, South Caroling, and Tennessee. Thefindingsasoindicatethat FHWA
Region 4, which congsts of Alabama, Florida, Georgia, Kentucky, Mississppi, North Carolina, South
Carolina, and Tennessee, has the greatest current shortfal in

18 These States and the Digtrict of Columbiamake up FHWA Region 3.
1° Egimate provided by the American Trucking Associaions.
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truck parking spaces. Other states where the current shortfal estimates are critical include Cdlifornia,
Pennsylvania, New Y ork, Texas, and Virginia

Interstate 95 headsthe list of the top 10 corridorsin which the current shortfal estimates are most
citicd. Theother mgor Interstatesin which thereisaserious problem of insufficient truck parking spaces
include 1-80, 1-10, I-5, 1-40, 1-81, 1-90, 1-35, I-70, and I-75. On average, the shortfall density estimates
on these 10 corridors range between 0.46 to 1.44 truck parking spaces per mile.
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SECTION Il - PRIVATE REST STOPS

SECTION I1-1: NATSO SURVEY RESULTS

INTRODUCTION

A. TheCurrent Task -- Problem statement

In previous tasks, the data collection and analyss focused on the supply and demand for truck
parking at public highway rest areas-- the number of existing parking spaces, the extent and waysinwhich
they are being used, and the extent to which adequate parking is available a these public facilities to meet
the rest needs of long-haul truck drivers.

However, the nationd inventory of truck parking included only public facilities, and did not include
parking provided by thelarge number privately-owned truck stopsoperated acrossthe country. Obtaining
comparable data from these privatdy-owned facilities would clearly be useful and advantageous in
developing afuller understanding of the supply and demand for long-term truck parking, particularly snce
many truck drivers in the survey indicated they preferred using privately-owned truck stops instead of
public rest areas for overnight parking, and the direct observation exercise suggested that these privately-
owned facilities might account for a large proportion of the total supply and usage of truck parking
nationwide.

TRI and Apogee reviewed possible sources of information on the supply and demand for truck
parking at privately-owned truck stops. Thissearch reveaed severd useful publicationsand databasesthat
provided information on truck stops, truck services and truck parking. Thisincluded a publication cdled
"The Trucker's Friend." However, the review aso indicated that although detailed information was
available on the location of these facilities, the services they provided and the generd Sze of thar truck
parking areas, no information was availablefrom these sources on the actual number of existing
parking spaces or the actual usage of truck parking, i.e. the capacity for truck parking or the extent
to which these facilitieswere "uncrowded, full or overflowing,” asit was measured for public highway rest
areas in previous tasks.

B. Survey Goalsand Methods

To meet this need for information, the FHWA directed TRI and Apogee to conduct a follow-up
survey with truck stop operators nationwide and obtain comparable data on truck parking capacity, usage
and availability with the goa of adding this data to the capacity utilization and demand modds that were
used to assess the supply and demand for parking at public highway rest areas nationwide and to identify
the characterigtics that influence demand.
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B.1 Survey Design and Methodology

It was determined that the survey would be administered by mail for two important reasons. First,
responding to the questions might be easer for respondents if they were given some extra time to think
about their answers, particularly some of the more detalled and quantitative questions concerning truck
parking usage. Second, the mail survey method would likely be more cogt-effective than other methods
for sampling and interviewing because lists of truck stops were readily avaladle.

A auitable mail questionnaire was then developed in consultation with TRI, FHWA and the
NATSO, Inc. The survey was designed to collect information on:

The location of the truck stop, by city, Sate, Interstate highway and exit number;
The perceived ease of using the facility;
The digtance of the facility from:
-- the Interstate highway ramp, and
-- the nearest public highway rest area (in each direction).
The number of parking spaces available for trucks, and for automobiles;
The types of parking and services offered;

The extent to which the parking facility is"uncrowded, full or overflowing” both a night and
during the day;

The average number of trucks parked at the facility at night (and during the day);
The number of nights (and days) each month the facility isfilled to capacity;
Whether they have plans to increase parking capacity over the next 3 years,
The number of spacesthey plan to add; and

Whether there is undeveloped land adjacent to their facility that could be used for thet
purpose.

The survey was then formatted on a single, two-sided 8.5 x 14 inch sheet of paper to minimize
respondent burden. A copy of the mail questionnaire is appended.
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B.2 Sample Design and Administration

The sample for this survey was based on membership lists provided by the NATSO, Inc. While
the NATSO membership list was not auniversal or exhaudtivelist fromwhich to develop asurvey sample,
it was extensve and represented a diverse range of truck stop operators nationwide for whom names and
addresses werereadily available -- anecessity for mail surveys. For these reasons, thelist was determined
to be adequate for the purposes of this study.

The NATSO membership list was organized by persons, and not by companies or facilities. As
a reault, there was the potentid for duplication in those cases in which more than one individua working
a atruck stop was listed asa NATSO member. A totd of 1,146 separate mail questionnaires were sent
to atota of 987 different truck stops nationwide. Because the unit of andyssin this sudy was the truck
stop or facility and not the person, only one completed questionnaire was accepted for each facility.
Neverthel ess, each member was sent asurvey in order to help increase the probability that someone at the
facility would complete the survey and returniit.

The survey of truck stop operators was implemented between July, 1995 and
Augugt, 1995. Each questionnaire was accompanied by a cover letter on NATSO letterhead from the
President of the organization discussing the importance of the project and encouraging their members to
participate. Memberswerea so assured that the necessary stepswould betaken to maintain confidentiality
of their responses. Completed survey questionnaires were returned to Apogee, where they were entered
into a computer database and compiled for analyss.

As of September 14, 1995, questionnaires had been completed and received from persons
representing atota of 381 different truck stopsfrom the sample of 987 facilities nationwide, for aresponse
rate of 39 percent. Thiswas determined to be a good response rate, particularly because the budget did
not alow for follow-up maillings or participant incentives.

C. Survey Response and Sample Quality

C.1 Response Rates

The response rate of a survey is an important concern for three reasons. Firdt, higher response
rates mean lower data collection costs -- more data can be collected with the same amount of resources
and effort. Mailingasurvey to 1,000 or so potentia respondents requiresthe same cost and effort whether
100 people or 400 people answer back. A low response rate can mean having less data to anadyze, or
require spending more time, money and effort to persuade more people to respond through additional
mailings and incentives.
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Second, higher response rates mean larger samples of completed questionnaires, and potentialy
more accurate results. If the sampleistruly random, it will be representative of the tota population on dl
characteristics. And the accuracy of a random sample increases with sample size -- dthough thereisa
point of diminishing returns where additiond interviews yield such margind increases in accuracy that the
extra cost cannot be justified.

All of this assumes that the sample is truly random, and this raises the third and perhagps most
important concern. To maintain the integrity of a random sample, it is essentid that each member of the
populationhave an equd (or known) chance of being included inthesample. Inamail or telephone survey,
this requiresnot only that potentia respondents be sdlected at random -- but that thereisa so no systematic
bias affecting who responds and who doesn't. A high response rate is the best assurance againg this
potential self-selection bias. A low response rate means a larger proportion of people have decided not
to participate and this increases the chance that there is some systematic difference between those who
answered and those who did not, and that this difference could affect the outcome of the survey and the
interpretation of the results.

Hndly, there is no reason that the standards for evaluating survey response and the qudlity of
sampling should vary from one method of data collection to another. Declining response rates are a
growing concern, particularly for telephone surveys today. Response rates for professiond telephone
surveys generaly range from 60 to 80 percent. Higtorically, the survey industry has found that response
rates to mail surveys have been lower than telephone surveys, except in casesin which exceptiond efforts
have been taken to follow-up with non-respondents. The cost of such extra efforts often cannot be
judtified, particularly when other more cogt-effective methods of data collection might be available. The
response rates to mail surveys often range from 10 percent to 50 percent, depending on the target group,
the topic and the level of effort. Of course, higher response rates have been reported for mail (and
telephone) surveys, but these appear to be exceptions.

Inthiscase, asnglemailing was sent to 1,146 members of NATSO working at 987 different truck
stops nationwide. After duplicate entrieswere diminated, atotal of 381 questionnaires had been returned
and tabulated, yielding a response rate of 39 percent. The next step was to assess the quality or
representativeness of the sample and ensure that the results from this survey could be projected accurately
to the entire population of truck stop operators nationwide.

C.2 Proceduresfor Assessing Sample Quality
Asnoted earlier, lower response rates create the potentia for self-selection biasin the sample that
could affect the interpretation of the survey results. For that reason, considerable efforts were taken to

compare the characterigtics of the resulting sample with known population parameters and thereby assess
the qudity and representativeness of the sample.
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Firg, it is important to note that the 381 facilities in the sample were taken from a list of 987
fadilities representing only those truck stops nationwide that are operated by NATSO members. Of
course, not dl truck stop operators are members of NATSO, athough they may provide parking for long-
haul truck drivers dong the Interstate. There is reason to believe NATSO membership may be more
prevdent among larger truck stop operators and that many operators of smaller facilities may not be
members. However, complete and accurate mailing lists of NATSO memberswerereadily available, and
amilar lists for non-members and other smaller operators were not. For example, athough the 'The
Trucker'sFriend" providesinformation onboth NATSO membersand non-members, it doesnot provide
the telephone number or complete addressfor truck stopslisted in the publication. Although the NATSO
membership list was not auniversal or exhaudtive ligt of their entiretarget population for the survey, it was
extensve and represented a diverse range of truck stop operators nationwide. For this reason, it was
selected as the source for generating the survey sample.

"The Trucker's Friend" did, however, provide sufficient information on truck stops nationwideto
make it a useful source for evauating the quaity and representativeness of the resulting sample. The
publication appears to be the most comprehensive listing of truck stops nationwide that is available today.
For each truck stop listed in the publication, information is provided about its location and the types of
sarvices offered. It dsoindicates:

. Whether or not the facility islocated on the I nter state highway sysem; and
. Whether or not truck parking is provided;

. Whether the sze of thetruck parking lot is"small” (1-24 parking spaces); "medium” (25-
79 parking spaces), or "large" (80 or more parking spaces).

As noted before, however, the publication did not provide information on the exact number of
parking spaces or capacity at each facility (only therough size category), or information on the actud usage
of those parking spaces. A review of these ligtingsin the publication determined thet it included atotd of
4,265 different facilities, of which 1,598 were not located on the Interstate highway system and were
therefore not relevant for the purposes of this study.

Of the remaining 2,667 facilities located on the Interstate, 391 indicated that they did not provide
truck parking and were therefore not relevant to this study. This process provided the basis for
estimating the number of facilities nationwide that offer truck parking along the I nterstate
highway system -- 2,276.
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C.3 Population Parameters

For the purpose of assessng sample qudity, each of these 2,276 facilities in the totd target
population were classfied into one of five regions and one of the three Size categories. The results of this
classificationare presented bel ow and provided thebasi sfor assessing the representativenessof thesample.
These numberswere taken to represent the best available information on the parameters or characteristics
of the target population againgt which the survey sample could be compared.

The 2,276 truck stops that provide truck parking along the Interstate highway system were
classfied into the fallowing five regions

Northeast (10 per cent): Connecticut, Delaware, Massachusetts, Maryland, Maine, New
Hampshire, New Jersey, New Y ork, Pennsylvania, Rhode Idand, Vermont;

South (31 percent): Alabama, Arkansas, Florida, Georgia, Kentucky, Louisiana,
Missssippi, North Carolina, South Carolina, Tennessee, Virginia, West Virginia;

Great Lakes (19 percent): Illinais, Indiana, Michigan, Minnesota, Ohio, Wisconan;

Central (22 percent): lowa, Kansas, Missouri, North Dakota, Nebraska, Oklahoma,
South Dakota, Texas,

West (18 percent): Arizona, Cdifornia, Colorado, Idaho, Montana, New Mexico,
Nevada, Oregon, Utah, Washington, Wyoming.

Ligtingsfor truck stopsin Hawaii and Alaska were not included. The 2,276 truck stop facilities
were also classified into one of three Size categories used by "The Trucker's Friend'™:

Small (26 per cent): offering parking for fewer than 25 trucks,
Medium (38 per cent): offering parking for 25-79 trucks, and

L arge (35 percent): offering parking for 80 or more trucks.

Twenty-one of the 2,276 facilities (lessthan 1 percent) could not be classfied dueto missing data.
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C.4 Sample Quality and Representativeness

The survey sample included a broad cross section of truck stop facilities from across the nation,
including truck stops from 44 of the 48 contiguous states. Not included in the find sample were the two
unlisted states (Alaska and Hawaii) and four others -- New Hampshire, Vermont, Rhode Idand, and
Deaware. It may be worth noting that no questionnaires were mailed to Alaska, Hawaii or Delaware
because these three states have no NATSO members.  The remaining three states include a total of 12
truck stops with parking adong the Interstate out of the total target population of 2,276 facilities.

Comparing the Sample vs. the Population

Table 1 presents the known distribution of truck stop facilitiesinthetota target popul ation across
the five regions and compares these percentages with those obtained from the survey sample. There
appeared to be some minor differences between the sample digtribution and the digtribution of qudified
truck stops listed in"The Trucker's Friend." For example, 16 percent of the responsesin the sample came
from truck stop operators in the Northeast, but that region represents only 10 percent of the truck stops
in the target population. Thus, it appeared that the sample "over-represented” the Northeast. Similarly,
the sample appeared to "under-represent truck stops in the Southern region because 24 percent of the
responses in the survey sample were from operators in that region and the South gppears to represent
nearly 31 percent of dl facilities in the target population, as defined by the scope of this study.
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These minor discrepanciesindicate differencesin ether: (a) the responseratesby region (i.e. less
cooperation and participation in the South relative to the Northeast, for example), or
(b) the compostion of the NATSO membership by region (i.e. greater membership in the Northeast than
in the South). In ether case, these differences were minor and could be corrected through the use of
datistica weighting procedures. These are described later in this section.

Tablel
A Comparison of Population Parameter sand Sample Characteristics
Beforeand After Statistical Weighting of the Survey Sample

Estimated Population Sample Percentage Sample Percentage
Parameter” Before Weighting After Weighting
BY REGION (N) % (N) % Ny %
Northeast (229) 10% (59  16% (390 10%
South (706)  31% 91)  24% (114)  30%
Great Lakes 412 18% 87 23% (75 20%
Central (491) 2% 8 23% 8 2%
W est 417y 18% 57 15% (70) 18%
(Not Classified) (20 1% () 0% 0 %
TOTAL (2276)  100% (38) 100% (381) 100%
BY SIZE (N) % (N) % N %
Small (601) 26% (19) 5% (96) 26%
Medium (84 38% (97) 26% (144  38%
Large (800) 35% (255)  67% (132)  35%
(Not Classified) (21) 1% (10) 3% 9 2%
TOTAL (2276)  100% (381) 100% (381) 100%

" Based on datafrom " The Truckers Friend."
" Percentages may not total 100 percent due to rounding.

Of greater potentid concern is the discrepancy between the sample and population distributions
for Size categories. Table 1 showsthat only 5 percent of the sample was classified as"small” truck stops
athough they appear to comprise 26 percent of the facilities in the target population. The sample dso
appears to "under-represent” medium-sized facilities somewhat
(26 percent in the sample and 38 percent of the totd target population). Conversely, large truck stop
fadlities are represented in the survey sample in much greater proportion (67 percent) than they are
believed to exigt in the target population (35 percent) of al 2,276 truck stops that provide truck parking
aong the Interdate highway system.

Again, thisdiscrepancy between the sample percentages and the estimated popul ation parameters
could be the result of either atendency for operators of larger truck stops to:



1 Be included in the origind samplelist of NATSO membersin greater numbersthan in the
total population relaive to smdler truck stops; and/or

! Respond disproportionately more often than operators of smaller truck stops.

Both of these explanations are plausible, although there is reason to believe, as noted
earlier, that NATSO membership is more prevalent among larger truck stop operators and that many
operators of smaller facilities may not be members and thus were not included in the origind mailing. In
either case, the survey results were statistically weighted using standard industry techniquesto
ensure the sample reflected the proper proportion of truck stop facilities based on both size and
region.

C.5 Statigtical Weighting

Statigtical "weighting” procedures were used in an effort to correct for any bias that might be
introduced into the survey results due to the "oversampling” of large facilities and the observed differences
between the initiad sample percentages and the known parameters of the target population. These
popul ation parameterswerederived from " The Trucker's Friend" and included both geographic distribution
of facilities by region and the didtribution of facilities by Sze categories.

Standard industry procedures were used to assign a specia "weight” to the results for each
respondent in the survey sample, depending on their region and Size, to ensure that respondents in their
group are represented adequately in the population. This required the devel opment of
15 different weights -- one unique weight for each of the 15 different possible combinations of the three
gzes of facilities across five regions. For example, one weight was generated to ensure that small truck
stopsin the South were included proportiondly to their occurrence in the tota target population, and a
separate welght was devel oped for medium-sized fecilities in the Great Lakesregion.

This procedure had the effect of correcting the regiond distribution of the sampleresultswhileaso
increasing the weight given to smaller truck stops that appeared to be underrepresented in the origina
samplelist of NATSO membersand/or among thosewho actudly responded to the survey, and decreasing
the rlative weight given to large truck stops that appeared to be overrepresented in theinitia, unweighted
sample.

Theseprocedureshelp ensurethat theresultsfromthissurvey can be projected accurately
to the entire population of truck stop operators nationwide.

The reaults of the atigtica weighting can be seenin Table 1. A comparison of the "population
parameters’ in thefirs column and the " sample percentages after weighting” in the third column show little,
if any, difference. Except where otherwise noted, the percentages presented in thisreport are based
on the weighted survey sample results and have already corrected any bias due to the
underrepresentation of truck stops based on small size or region.
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C. 6 NATSO Cover

Letter, Questionnaire, Truck Stop Respondents

(See followi ng pages)
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Dear NATSO Menber:

We have provided information to NATSO nenbers regularly regardi ng the ATA
Foundation's study of truck parking facilities for the Federal Hi ghway

Admi nistration. As part of that studyl the ATA Foundation has asked to survey
NATSO nmenbers to determne the degree of utilization of your parking facilities.
| urge you to conplete the enclosed survey and return it in the encl osed

envel ope to Apogee Research, Inc. The survey should only take a few minutes to
conpl et e.

Apogee Research will tabulate the results and include themin their report to
the Federal H ghway Administration. The individual responses will renmin
strictly confidential and a copy of the results will be nade avail able to NATSO.

I f you have any question about this project please call Scot Inmus or ne here at
NATSO or you may wish to speak to M. Ward Kay of Apogee Research at (301) 652-
8444.

Your cooperation in this request is greatly appreciated

Si ncerely,

Original signed by

W Dewey Cl ower
Pr esi dent

NATSO. Inc. ¢ 1199 North Fairfax Street Suite 801
PO Box 1285¢ Alexandria, VA 22313-1285 ¢(703)549-2100 ¢ FAX (703) 684-4525
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Truck Parking Inventory

Please complete the survey as instructed below by placing a check mark or circling the
number next to your answer for each question. Your answers will remain anonyimous and
confidential. The results will be reported in aggregated form only. If you have any
guestions about the survey, please call Mr. Ward Key of Apogee Research at (301) 662-

Location

Truck Stop Name:

City State
Interstate Route Exit No.
If near intersection of two interstate -- Second Interstate Route

Distance of facility from ramp in miles (ex. | mi. or 0.2 mi.)

ml.

Please estimate the miles to nearest public highway rest areas in both (or all) directions from your

facility

1. Northbound: Prior to your exit: After your exit:
2. Southbound: Prior to your exit: After your exit:
3. Eastbound: Prior to your exit: After your exit:
4 Westbound Prior to your exit: After your exit:

5. How easy or hard is it for trucks to enter and exit your facllity from the Interstate? Consider how
many turns are necessary, the degree of difficulty of turns for trucks, the windingness of the road

and the amount of car traffic Is It:

very easy Somewhat easy Somewhat difficult Very difficult
I 2 3 4

Parking

6. How many parking spaces do you have for automobile?

7. How many parking spaces do you have for trucks?

8. Is the truck parking:

____ Paved _____ Ableto accommodate:
__ Spaces marked __ Triples

____ Lighted at night ____ Oversized
__ Secured at night __ _Hazmat

_ Free
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9. What type of parking spaces do you have at your facility. If more than one kind, please Indicate the

approximate number of places for each type of parking listed below:

___ Parallel

__ Straight parking

__ Diagonal pull through

__ Diagonal, not pull though

__ Not specified -- trucks park as can

Other type of parking spaces (specify)

Parking Utilization
10. During the night, would describe your parking facility as:

Uncrowded Full Overflowing
1 2 3

11. What is the average number of trucks in your facility at night?

12. How many nights a month does your facility fill to capacity?

13. During the day, would describe your parking facility as:
Uncrowded Full Overflowing

1 2 3

14. What is the average number of trucks in your facility during the day?

15. How many days a month does your facility fill to capacity?

16. Is there any undeveloped land adjacent to your facility that could be used to expand the parking
capacity at your facility?
1 Yes 2 No

Services

17 what services are provided on your premises? (CHECK ALL THAT APPLY)

__ Arcade games _____Restaurant/Deli

_____ Buses welcome ______Retail/Convenience store
__ Check cashing RV facilities

__ Emergency road service _____Scales

______ Hotel/motel ___ Security patrol
______Information kiosk ______Showers

_ Laundry ______ Telecommunications services
_____ Loadlboard _ Truck repair

__ Open 24 hours ____ Truck wash

____ Public Fax TV room

Public Telephones
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#116 Burwell Fuel Stop
11-87 Truck Plaza Inc.

115 Truck Stop

222 Travel Plaza

231 Ambest Plaza

35/55 Truck Plaza

Akron All American 76 Plaza
Akron/Canton Truck Plaza
Alawk | T/S

All American Plaza

Alpine Auto Truck Plaza
Anglers Auto/Truck Plaza
B&D Auto / Truck Plaza
Baggett's Gallup 76
Baggett's Music City A/TS
Bair's Truck Stop

Bairs Truck Stop

Baker Truck Corral
Baldwins Auto Truck Plaza
Bandit Truck Stop #1

Bar-B AMBEST Travel Plaza
Bar-B Travel Plaza
Barney's Auto Truck Plaza
Bartones State Line
Bearcreek Crossing

Bells Silvercreek Junction
Beto Junction Travel Plaza
Big Chief ATS

Big Steer Truckstop

Big Vic Truckstop
Bloomington Auto Truck Plaza
Bluegrass A/TP

Blytheville Truck Plaza
Bob's Truck Stop Inn
Bobber Auto Truck Plaza
Bobber Auto Truck Plaza
Bobber Auto/Truck Plaza
Bosselman Travel Center
Brazil 70 Truck Plaza
Broadway Flying I.
Broadway Flying J

Bruces Truck Plaza

Burns Bros. Travel Stop #11
Burns Brothers Travel Plaza
Busler Truck and Car Plaza
Buzz's Auto Truck Plaza
Calumet Auto/Truck Plaza
Carlisle Texaco Travel Plaza

Truck Stops Returning Surveys

Charlestown West 76 Auto/Truckstop
Cherokee Texaco Inc.

Chevron Truck Stop

Choo Choo Truck Wash Plaza
Circle Bar 76

Circle C

Cisco Travel Plaza Inc.

Citgo Corner Fuel Center

Citgo Superstop #3

Cloverdale Travel Plaza, Inc.
Coffee Cup Fuel Stop

Colt Service Center

Columbia 20 Auto/Truckstop
Columbus 70 West

Commercial Truck Terminal
Country Express Auto/Truck Stop
Country Style Plaza

Crossroads 66

Crossroads Truck Center

Dade Corners

Daleville Travel Plaza

Davenport Travel Plaza

Davis Bros. Travel Plaza

Davy Crockett Auto/Travel Center
Day Break

Dayton South Travel Center
Dayton Truck Stop

Deano's Truck Stop

Delta Fuel Stop

Detco Travel Center

Detroiter Truckstop

Diamond J's Truck & Auto Stop Inc.
Diamonds Truck Stop

Dixie Boy Travel Center #7

Doc's One Stop

Donna's Travel Plazas Inc.
Doswell All American Travel Plaza
Double Mickle Fuel Center
Driver's Travelmart #411

Drivers Travelmart

Drivers Travelmart #408

Ed's Truck Stop Inc.

Edinburg A/TS

Effingham Truck Plaza

El Cheapo’s #50

El Paso Travel Center

Elgin West Truckstop

Elk Run Truck Plaza
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Truck Stops Returning Surveys

Emlenton Truck Plaza

Exit 35 Truckstop

Exit 45 Auto/Truck Plaza

Flying J

Frank's Trucking Center

Frederick 170 Truck City

Freedom Junction Auto Truck Plaza
Frystown All American

Fuel CITY #56

Fuel City 68

Gables of Frystown (All American Plaza)
Gallahan Travel Plaza

Gate Travel Store 1142

Gateway Midstate Truck Plaza
Gateway Midstate Truck Plaza, Inc
Gateway Travel Plaza DBA Truckstops
of America

Gearjammer Truck Plaza

Giant Travel Center

Git-n-go 43

Golden Rule Travel Plaza

Goldmine Truck Plaza

Grandma's Kitchen/Pumper Truck Stop
Green Shingle Service

Gromann's 139 Auto/Truck Plaza
Hampshire Fuel Stop Inc.

Highlands Mobil Travel Plaza
Hitchin Post

Holts Texaco Truckstop

Hood Service Center Inc.

Horns 76 Auto/Truck Plaza

Horse Heaven Hills Travel Plaza
How-Dea Service Center Inc.

Howes 84 A/T Plaza

Huck's Travel Center

Hy Mark Inc.

I-35 Truckstop

I-84 Lakewood Truckstop

I55 Motor Plaza

Indianapolis West 70 Truck Plaza
Inland Travel Center

Interstate Motor Plaza

lowa 80 T/A

Jack's Truck Stop

Jacksonville South Travel Center. Inc
Jersey Truck Center, Inc.

Jiffy Truck/Auto Plaza #8

Jim’s Auto Truck Stop Inc.

JJ's Truck Stop Inc.

Johnny's Truck Stop

Joker Joe's/El Cheapo #44
Joliet I55 AW

Joplin Petro

K&H Truck Plaza

Kearney Truck Plaza

Keysers Ridge Truck Stop, Inc.
Keystone Shortway 76 Inc.
Kings Mountain Truck Plaza
Knox

Knoxville Travel Center

Kwik Fill Auto/Truck Plaza
Kwik Trip 796

LA 120 East Travel Center
Lake Oasis Truck Stop
Lakewood Travel Center

Lee Hi

Little America

Longhorn Truck and Car Plaza, Inc.
Lounsberry

Love's

Love's Country Stores #205
Love's Travel Stop

Love's Travel Stop #211

Loves #213

Loves Country Store

Loves Country Store

Loves Country Store #201
Loves Country Store #202
M&M Truckstop

Madison 20 Truck Plaza
Madisonville Auto Truck Stop
Magic Wand

Mapco Express

Mapco Express (3238)

Mardi Gras Truck Stop
Marianna 76 Truck/Auto Stop
Maryland's Liberty Bell ATP
Mid Cal Auto/Truck Plaza, Inc.
MID Kansas Travel Center
Mid-Tenn Auto Truck Plaza
Midway Truck Stop

Milton All American Travel Plaza
Mitten Truck Stop

Moasis Truck and Auto Center
Mobile 76 Auto Truck Plaza
Montgomery 76 Auto/Truck Plaza Inc.
Mr. Fuel

Mr. Fuel #2

41



Muralt's Truck Plaza

N. Lewiston Dynamart
Nashville East 40
Nashville South 76 Auto Truck Plaza
Newell Truck Plaza
Nichols Travel Plaza
Oasis

Ogallala 76 Auto/Truck Plaza
Ontario Auto/Truck Plaza
Outpost Station
Panhandle 76

Park City Truck Stop
Patty’s Truck Stop
Pendleton 76

Penn-Can Restaurant/Truckstop
Petro

Petro

Petro

Petro #58

Petro 60

Petro Inc.

Petro of Richmond Inc.
Petro Stopping Center
Petro Stopping Center #13
Petro Stopping Center #18
Petro Stopping Center #4
Petro Stopping Center #51
Petro Stopping Center L.P. #10
Petro: 2

Pilat Travel Center

Pilot

Pilot #273

Pilot #280

Pilot #283

Pilot 268

pilot 365

Pilot Corp. #258

Pilot Oil #265

Pilot Oil #354

Pilot Oil Corp. #245

Pilot Oil Corp. 253

Pilot Travel Center

Pilot Travel Center

Pine Grove All American
Pioneer Fuel Town
Pioneer Plaza Truck stop
Pioneer Travel Center
Planeview Travel Plaza
Po-Jo's Gas N Go

Truck Stop Returning Surveys

Pride Travel Center

Qulk Trip

Red Barrel Food Stores Inc.
Rhodes Travel Center

Rib Mountain Travel Center
Rice Hill Truck Plaza

Rip Griffin Truck Travel Center
Rip Griffin’s Truck/Travel Center
Rip Griffin's Truck/Travel Center
Riverside Travel Plaza
Rochelle Travel Plaza/Petro
Romines Standard Plaza
Rosselman Plaza

Sac Forty Niner Truck Stop
Sadler Travel Plaza

Salt Lake Auto Truck Plaza
San Paso Truck and Auto
Sapp Bros.

Sapp Bros.

Sapp Bros.

Sapp Bros. Omaha
Sav-a-Trip, Phillips 66
Savannah Travel Center
Schatz Crossroads Truck Stop
Scott 80 Truck and car Plaza (Texaco)
Seattle East Auto Truck Plaza
Secondi Bros. Truck Stop
Senate Crossroads Econostop
Servicetown

Shoemaker's Truck Station, Inc.
Sierra 76 Inc.

Simmons Auto Truck Terminal
Skyliner Truck Plaza

Skyway Truck Stop

SOS Truck Stop

Speed and Briscoe

Spring Creek Ravel Plaza
Steele City Truck Stop
Stimker Truck Stop #74

Stony Ridge T/P

Stony Ridge Travel Center
Sturbridge Isle Truck Stop
Sugar Creek Travel Plaza #90
Sweetwater 76 ATS

TA Baltimore South

TA Janesville

Texaco

Texaco Travel Center

The Tennesean Truck Stop
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Tifton Travel Center

Tiger Discount Truck Stop
Tomahawk Auto/Truck Plaza
Tomahawk Truck Stoo
Topeka Travel Plaza

Total 1899

Trails Truck's Travel Plaza
Travel Port

Travel Port 76 #131

Travel Port of America
Travel Ports of America
Travel Ports of America, Inc.
Traveler's Oasis

Travelports of America
Travelports of America
Trexler Plaza Inc.

Truck 'n* Travel (TA Eugene)
Truck and Travel

Truck and Travel - Van Horn
Truck Haven, Inc.

Truck World

Truckers Inn

Truckomat

Truckomat

Truckomat of Council Bluffs
Trucks International
Truckstops of America
Truckstops of America
Truckstops of America
Truckstops of America
Truckstops of America
Truckstops of America
Truckstops of America
Truckstops of America

Truck Stops Returning Surveys

Truckstops of America
Truckstops of America
Truckstops of America
Truckstops of America
Truckstops of America
Truckstops of America
Truckstops of America
Truckstops of America
Truckstops of America
Truckstops of America - Kenly
Truckstops of America, Inc.
Tucson Truck Terminal, Inc.
Twin City West

United Truck Stop

Vija Truck Stop

Voss Truck Port

Waddy Travel Center
Wakeeney Travel Plaza

Walt Whitman Truck Stop, Inc.

Warfleld Truck Terminal
Wes-T-Go Truck Stop

West Winds

Whites Truckstop

Wilderness Road Truckstop
Wildwood Travel Center
Wilhite's Travel Center

Wilton Servicenter

Windmill Truck Stop

Windsor Marathon Truck Stop

Windy City So. Auto/Truck Plaza

Wolffs Travel Stop
Wolverine Truck Plaza.
Woodhall Plaza
Youngstown 76
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A Comparison of Weighted and Unweighted Responses

on Key Survey Questions

Unweighted Weighted Population
Sample Sample Projection”
Number of Facilities 381 381 2,276
Average Capacity --
Number of 128 82 82

Truck Parking Spaces

Total
Estimated Capacity

47,611 spaces

30,520 spaces

185,000 spaces

Perceptions of Parking
At Night:

"Uncrowded" 17% 15% 15%
"Full" 62% 62% 62%
"Qverflowing" 20% 22% 22%
Average Number of

Nights Per Month 15 nights 16 nights 16 nights
"Filled to Capacity"

Average Number of

Trucks Parked at Night 114 trucks 78 trucks 78 trucks

Total Estimated
Number of Trucks
Parked at Night

41,805 trucks

28,049 trucks

167,453 trucks

Percent Planning to
Expand Truck Parking

31%

32%

32%

Average Number of

Spaces to be Added

61 new spaces

53 new spaces

53 new spaces

Total Estimated
Number of New Spaces
to be Added

6,218 spaces

4,722 spaces

28,190 spaces

*

Projections are based on sample survey data that were statistically weighted to reflect the distribution by
region and facility size category of privately-owned truck stops nationwide providing truck parking along
the Interstate highway system, according to "The Truckers Friend."



I. TRUCK STOP SURVEY RESULTS

A. Parking Characteristics and Services

Truck stop operators in the survey provided detailed information about their location, facilities and the
types of services they offer. These questions included their location on the Interstate system, the distance
from the ramp and the distance to the nearest public highway rest area on both east-west and north-south
routes.

A.1 Distance from the Interstate

Most of the truck stops were located close to the Interstate ramp. The average reported distance from
the Interstate ramp was 0.24 miles. The median distance was of .01 miles, meaning that half of the
respondents were located less than one-tenth of a mile from the Interstate ramp. These distances can be
broken down as follows:

e 0.1 miles or less (50 percent);

» Between 0.1 and 0.4 miles (28 percent);
» Between 0.5 and 1.0 miles (10 percent);

» Between 1 and 2 miles ( <1 percent);
» Between 2 and 8 miles (1 percent).

About 10 percent did not answer. There were no significant differences based on size or region.
A.2 Perceived Ease of Use

Truck stop operators were also asked to indicate how easy or difficult it is for trucks to enter and exit

their facility from the Interstate, taking into consideration the amount of car traffic, the number of curves and
difficulty of turns. Most truck stop operators perceived this was not a problem:

» 71 percent said it is "very easy;"
o 21 percent said it is "somewhat easy;"

* Only 7 percent said it was "somewhat difficult;"
» Less than 1 percent said it "very difficult."

Only 2 of the 381 truck stops in the sample did not answer (less than 1 percent).
Table 2 below shows that operators of small truck stops are less likely than other operators to perceive that
their facilities are "very easy" to use.
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Table2
Per ceived Ease of Use by Size of Truck Stop

Size of Truck Stop
All Respondents Small Medium Large
(Weighted Base) (381) (96) (144) (132)
Very Easy 71% 52% 82% 4%
Somewhat Easy 21% 30% 16% 20%
Somewhat Difficult ™% 17% 2% 5%
Very Difficult -- 1% -- 1%

Table 3 shows that truck stop operatorsin the Great Lakes region are aso less likely than other
operators to perceive that their facilities are "very essy" to use.

Table3
Per ceived Ease of Use by Region

Region
Great
Northeast South Lakes Central W est

(Weighted Base) (39) (114) (75) (83) (70)
Very Easy 7% 74% 54% 71% 84%
Somewhat Easy 22% 17% 27% 27% 16%
Somewhat Difficult 1% Db 19% 2%
Very Difficult

A.3 Distance from Public Rest Areas

Truck stop operators aso provided information on the distance of their facility from the nearest
public highway rest area. These distances ranged from less than one mile (for 16 percent of the facilities)
to ahigh of 204 miles (for one facility). The average distance was 13.7 miles. The median distance was
8.0 miles, meaning that half of the respondents were located within
8 miles of apublic highway rest area. These distances can be broken down as follows:

* Lessthan 1 mile (16 percent);
o 1t09 miles(32 percent);

* 10to 24 miles (22 percent);

* 251050 miles (15 percent);

* Morethan 50 miles (3 percent)
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About 13 percent did not provide an answer to this question. There were only minor variations
based on region and no significant differences based on size of the facility. These diganceswere dso
recorded and calculated separately for eastbound, westbound, southbound and northbound traffic at each
facility. Thesefacilities reported they were located, on average, between 22 and 28 miles of apublic
highway rest areain any one of these directions.

A.4 ServicesProvided by Truck Stop Operators

Truck stop operators in the national survey were also asked to indicate the services that they
currently offer to truck drivers. These responses are summarized in Table 4 below.

Table4d
Truck Stop ServicesBy Size
Size of Truck Stop
All

Respondents Small Medium Large
(Weighted Base) (381) (96) (144) (132)
Public Telephones 9% 100% 100% 100%
Open 24 hours 9% 100% 100% 100%
Restaurant/Deli 97% 97% 96% 100%
Retail/ Convenience Store 96% 100% 94% 99%
Public Fax 93% 9% 93% 97%
Showers 92% 80% 9% 9%
Buses Welcome 0% 80% 91% 98%
Check Cashing 84% 72% 83% 96%
Scales 68% 4% 64% 93%
Arcade Games 64% 31% 61% 93%
TV Room 58% 10% 56% 95%
Laundry 58% 20% 52% 93%
L oadboard 50% 30% 3% 80%
Truck Repair 49% 11% 43% 84%
Telecommunications Services 48% 28% 43% 2%
Emergency Road Service 47% 6% 43% 82%
Hotel/Motel 32% 14% 3% 45%
Truck Wash 30% 16% 25% 47%
RV Fecilities 21% 8% 22% 30%
Security Patrol 17% 0% 11% 36%
Information Kiosk 17% 10% 15% 26%
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B. Current Parking Capacity

Truck stop operatorsin the survey aso provided detailed information on the types of parking and the
number of spaces a their facilities.

B.1 Number of Truck Parking Spaces

The sze of the truck parking facilities varied sSgnificantly across the sample, from one fecility that
reported providing 4 parking spaces to another that provides 600 spaces for trucks. Altogether, the
371 truck stop operators who answered this question in the initial unweighted sample reported
that they provide a total of 47,611 truck parking spaces at their 371 facilities. Ten truck stop
operators (3 percent of the sample) did not answer this question.

The average number of truck parking spaces per facility in theinitial unweighted sample
was 128 spaces. The median number of parking spaces was 102, meaning that half of the facilities
provided 102 parking spaces or more. There were no significant differencesin the size of facility across
the five regions.

Separate averages were aso caculated, however, for each of the three size categories based on the
survey results. The average number of existing parking spaces for truck stopsin each of the three size
categorieswas.

e Small -- 16.4 spaces,
e Medium -- 49.0 spaces, and
* Large-- 166.2 spaces.

B.2 Projectionsto the Total Target Population

This information was then used to generate more precise and reliable quantitative estimates of the
total number of truck parking spaces provided by dl 2,276 facilities in the target population. Thiswas
necessary because, as noted before, "The Trucker's Friend” only indicates the generd sze category for
each truck stop and does not provide information on the exact number of existing parking spaces. The
averages cdculated for each size category on the previous page were then multiplied by the number of
truck stops in each category, using the tota target population figures from "The Trucker's Friend." These
procedures have the same effect as making projections from the weighted survey data to the totd target
population.

The resulting etimates are:

* 9,856 spaces provided by 601 "small" facilities;
41,846 spaces provided by 854 "medium” facilities, and
» 132,960 spaces provided by 800 "large” facilities;

» For agrand total of approximately 185,000 spaces provided by 2,276 truck stops along
the Inter state nationwide.
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Thiswould suggest thet the information that this survey collected on 381 facilities and atotal of
47,611 parking spaces, represents roughly 17 percent of al the facilities and 26 percent of dl the parking
spaces at privately-owned truck stops dong the Interstate highway system.

It isworth noting that dthough there is little difference between the weighted and unweighted
averages for each of the Sze categories (due to smdl, non-ggnificant differences between the regions), the
overdl average and median for the entire weighted sample are much lower -- 82 and 50 parking spaces,
reoectively. Thisisareflection of the increased weight or emphasis given in the weighted sample to the
smaller truck stops that were under-represented in the initid sample of NATSO members, and the
decreased weight given to the larger truck stops that were over-represented initialy.

When the sample is weighted to reflect the proper proportion of small, medium and large truck stops
in the total target population, the estimated number of spaces provided by any random sample of 381
facilitiesis also lower -- 30,520. But projections from the weighted sample to the target
population yield the same results as indicated above -- roughly 185,000 parking spaces provided
by all 2,276 facilities.

B.3 Typesof Truck Parking
Truck stop operators were aso asked to describe the types of parking they provided:

* 94 percent said that truck parking isfree of charge a thar fadility;
» 92 percent said their truck parking was lighted at night;

» 86 percent said they provided paved parking for trucks;

o 55 percent said their truck parking spaces were marked;

» 18 percent said their truck parking was secured at night;

In addition, 73 percent said they are able to accommodate at |east one of severd non-standard types
of trucks:

*  Overgzed trucks (71 percent);
* Triples (51 percent); and
» Hazmat trucks (30 percent).

The percentages reported here are based on the weighted survey results. This corrects for the over-
sampling of large truck stops and the under-sampling of smdler fadilitiesin theinitid sample. In thisway,
datistica weighting ensures that the sample reflects the proper proportion of truck stop facilities based on
dze and region.

The differences among the three Sze categories can be seen below in Table 5.
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Table5
Typesof Truck Parking Services by Size

Size of Truck Stop

All Respondents Small Medium Large
(Weighted Base) (381) (96) (144) (132)
Free Truck Parking 9% 1% 96% 93%
Lighted Parking 92% 91% T1% 95%
Paved Parking 86% 91% 7% 95%
Marked Parking 55% 68% 35% 70%
Secur ed at Night 18% 3% 17% 32%
Accommodate Non- 73% 35% 82% 9%
Standard Trucks
» Oversized Trucks 71% 32% 80% 88%
* Triples 51% 23% 53% 67%
» Hazmat Trucks 30% 0% 37% 43%

B.4 Typesof Parking Spaces
Truck stop operators were also asked to indicate what types of parking spaces they provided for

trucks -- and the number of spaces devoted to each type of parking. Thisinformation is summarized in
Table 6 on the next page.
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Table6

Typesof Parking Spaces Provided by Truck Stops

Per cent of All Respondents Who Answer :
(Weighted Base: 381)

Type of Parking Space Total Number

of Spacesand "YES' "NO"

Respondents’
Parallel Parking 28 provide 1,929
Spaces spaces 21% 7%
Straight Parking 105 provide 7,793
Spaces spaces 57% 44%
Diagonal 65 provide 3,721
Pull-Through spaces 38% 62%
Diagonal (Not Pull- 42 provide 1,868
Through) spaces 21% 7%
Not Specified -- Park 56 provide 3,449
asAvailable spaces 28% 2%
" Other" Typesof 8 provide
Parking Spaces 288 spaces 6% A%
Total Spaces 19,048 spaces in the weighted sample (out of atotal weighted sample capacity
Accounted For of 30,520 spaces, or 62 percent)

A projected 113,717 spaces of the total projected capacity of 185,000 spaces
(62 percent)

" Many respondents simply indicated the type of space provided and not the number of spaces provided in each
category.

B.5 Automobile Parking

Truck stop operators were aso asked how many spaces were available for automobile parking. The
362 facilities answering this question in the unweighted sample provided atota of 22,129 parking spaces
for cars. In other words, about one-third of their parking spaces are reserved for automobiles and two-
thirds for trucks. This, of course, does not take into account the differencesin the size of the spaces for
the two types of vehicles.

The responses ranged from 4 parking spaces to 225 parking spaces. The unweighted average
(mean) number of auto parking spaces for these facilities was 61, athough this average
Is based on the unweighted sample and reflects a disproportionate number of large facilities offering more

parking.

When the sample is weighted to reflect the proper proportion of small, medium and large truck stops
in the total target population, the average and total estimated number of spacesisreduced. Asnoted
before, the weighted sample provided the most appropriate base for making
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projections to the tota target population. The weighted average for the number of auto parking spaces
for these facilitiesis goproximatdy 46. Altogether, the 2,276 privately-owned truck stopsin the
target population provide a projected total of 97,000 parking spaces for automobiles.

C. Parking Utilization

Truck stop operators in the survey were asked a series of questions to measure the actual usage of
the parking spaces available a their facilities for truck parking. More specificdly, they were asked to
indicate:

»  Whether their truck parking facility is"uncrowded" "full” or "overflowing” a night (and during the
day);

» The number of nights (and days) each month that their truck parking facility isfilled to capacity;
ad

» Theaverage number of trucks parked at their facility a night (and during the day).

Survey item #1 collected information from truck stop operators about the actua usage of truck
parking at privatey-owned facilities nationwide using the same format that was used earlier to obtain
comparable data from state DOT authorities about the usage of truck parking at public rest areas
nationwide. Survey item #2 measured how often, if ever, the facilities arefilled to cgpacity during a
typica month. And survey item #3 alowed for a direct and more quantitative comparison between sdlf-
reported capacity and usage at their facilities.

By asking the question in severd different ways from anationa sample, it was possible to collect
information and perform anadyses that take into consderation location, time of day, peak periods and
frequency. Again, the results presented below are based on the weighted sample, unless noted otherwise,
to ensure that the sample reflects the actud distribution of truck stops geographicaly and the proper
proportion of smdl, medium and large facilitiesin the totdl target population.

C.1 Item #1 -- Perceived Crowding (At Night)

The vast majority of privately-owned truck stop operators nationwide described their truck
parking facilities asfull or overflowing at night. Thiswas true for both the weighted and the
unweighted samples. In the raw, unweighted sample, 82 percent of the respondents reported that their
fecilities were "full”" or "overflowing.” And there was little change in these numbers when the survey results
were datigticaly weighted to ensure that they reflected the proper proportion of smdl, medium and large
truck stopsin the target sample. The weighted survey results indicated thet:
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» 62 percent sad their facilitieswere " full” a night;

o 22 percent sad their facilitieswere " overflowing;" and

* Only 15 percent said their facilities were "uncrowded.”

The remaining 1 percent (4 respondents) did not answer this question.

Table 7 shows that truck stops in each size category were equaly likely to report they are full at
night, but that the small facilities were much more likely than larger facilities (providing 25 or more
truck parking spaces) to report they are overflowing at night.

Table 9 on the following page shows that truck parking is much more likely to be
"overflowing" in the Northeast and the Great Lakes than in the other regions. This problem
appears to be less critical in the Centra dates.

C.2 Item #2 -- Perceived Crowding (During the Day)

In contrast to the nighttime results, most of the truck stop operators said their truck parking facilities
are not crowded during the day. Again this wastrue for both the weighted and the unweighted survey
samples. In the raw unweighted sample, only 18 percent report thet their facilities are full or overflowing
during the day. When these results were statistically weighted to ensure they reflected the proper
proportion of small, medium and large facilities, that percentage increased from 18 percent to 25 percent
because small facilities tend to be more crowded and were underrepresented in the origind sample of
NATSO members. Theseresults are displayed in Table 8 on the following page.

Table7
Per celved Nighttime Crowding by Size of Truck Stop
Sizeof Truck Stop

All Respondents Small Medium Large
(Weighted Base) (381) (96) (144) (132)
Uncrowded 15% P 16% 15%
Full 62% 57% 66% 64%
Overflowing 23% A% 18% 22%
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Table8
Per celved Daytime Crowding by Size of Truck Stop

Size of Truck Stop
All Respondents Small Medium Large
(Weighted Base) (381) (96) (144) (132)
Uncrowded 74% 50% 7% 85%
Full 23% 3B8% 21% 15%
Overflowing 3% 12% 0% 0%
Table9
Per ceived Nighttime Crowding by Region
Region
Great
Northeast South Lakes Central West
(Weighted Base) (39) (114) (75) (83) (70)
Uncrowded 15% 10% 6% 3% 14%
Full 48% 67% 61% 5% 68%
Overflowing 38% 23% 33% D% 18%

The weighted survey results indicate thet:

o 73 percent sad their facilitieswere " uncrowded" during the day;
o 22 percent sad their facilities were "full” during the day;
» Only 3 percent sad their facilities were "overflowing.”

The remaining 2 percent (6 respondents) did not answer this question.

When Table 7 (nighttime crowding) and Table 8 (daytime crowding) are compared on the preceding
page, it is clear that truck parking is more crowded a night than during the day for facilitiesin each of the
Sze categories. Table 8 aso shows, however, that 50 percent of al smal facilities reported thet they are
full or overflowing during the day. This suggests that for many small facilities, crowded parking isa
problem both a night and during the day.

Table 10 below shows that privately-owned truck stopsin the Great Lakes are more likely than
other regions to report they are full or overflowing during the day.



Table 10
Per ceived Daytime Crowding by Region

Region
Great
Northeast South Lakes Central W est
(Weighted Base) (39) (114) (75) (83) (70)
Uncrowded 72% 75% 54% 86% 82%
Full 18% 19% 46% 14% 18%
Overflowing 10% % 0% 0% 0%

C.3 Item #3 -- Frequency of Overcrowding (At Night)

The truck stop operators were then asked how many nights each month their facilities were "filled to
capacity.” The results from the weighted survey sample indicate:

e 9 percent sad "never" or "zero" nights per month;

* 20 percent said they arefilled between 1 and 9 nights per month;

* 12 percent said they are filled between 10 and 19 nights per month; and
* 54 percent sad they arefilled 20 nights per month or more.

About 5 percent (17 respondents) did not answer this question. The truck stop operators indicated
that their facilities are full 16 nights per month, on average.

Table 11 on the next page shows that overcrowding is a somewhat more frequent problem at small
facilities than among medium and large facilities (providing 25 or more parking spaces). Although these
differences were satiticaly significant, they were not large enough to affect the overdl average when the
survey results were gtatistically weighted -- increasing the average from 15 nights per month in the
unweighted sample to 16 nights per month in the weighted sample.

In addition, Table 12 on the following page shows that overcrowding is dso a more frequent
problem at night than during the day, and a more frequent problem either time in the South and the Greet
Lakesthan in the other regions.

When al of the weighted responses were aggregated together, the 364 truck stop operators who
answered this question indicated that their fecilities are full atotal of 5,816 nights out of a possible 10,920
nights (30 possible nights per month x 364 locations), or 53 percent.

In other words, atruck driver has about a 50/50 chance of finding atruck parking space at any

particular privately-owned truck stop on any given night nationwide. This assumes that the capacity,
usage and availability of truck parking is distributed evenly across the nation. However,
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these and other data from this study suggest that any possible truck parking shortages are clustered in

specific locations a specific peak times of day and days of the week (or month).

Table11

Freguency of Overcrowding (Night and Day) by Size of Truck Stop

Sizeof Truck Stop
Small Medium Large
(Weighted Base) (96) (144) (132)
Average Number of
Nights Per Month 18.8 nights 15.4 nights 15.0 nights
Filled to Capacity
Average Number of
Days Per Month 16.2 days 10.6 days 7.3 days
Filled to Capacity
Table12
Frequency of Overcrowding (Night and Day) by Region
Region
Great
Northeast South Lakes Central West
(Weighted Base) (39) (114) (75) (83) (70)
Average Number of
Nights Per Month 156 180 182 140 127
Filled to Capacity
Average Number of
Days Per Month 107 133 129 7.7 82
Filled to Capacity

C.4 Item #4 -- Frequency of Overcrowding (During the Day)

Again, thetruck stop operatorsin the weighted survey sample reported their facilities are much less
likely to be "filled to capacity” during the day:

» About 35 percent said they are " never” filled during the day;

14 percent said they are filled between 1 and 9 days per month;

34 percent said they arefilled 20 or more days per month.

About 7 percent (27 respondents) did not answer this question.

11 percent said they arefilled between 10 and 19 days per month; and
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The truck stop operators in the weighted sample indicated that their facilities are filled an average of
11 days per month. Thiswas higher than the average obtained from the raw, unweighted sample (only 8
days per month) because the daytime overcrowding is a more frequent problem at the smdler facilities
and the weighting corrected for the underrepresentation of these facilities in the original sample of
NATSO members.

The weighted results, however, were used as the basis for making projections to the tota target
population because they reflect the proper proportion of smal, medium and large facilities nationwide and
in each of the five regions. Tables 11 and 12 on the preceding page show that daytime overcrowding was
reported to be a more frequent problem at small facilities, and at privately-owned truck stopsin the South
and Great Lakes.

When all of the responses were aggregated together, the 354 truck stop operators who answered this
question indicated that their facilities were full atota of 3,825 days out of a possble 10,620 nights (30
possible days per month x 354 locations), or 36 percent.

In other words, atruck driver has a much better chance (about 2 in 3) of finding atruck parking
space during the day a any particular privatey-owned truck stop on any given day nationwide. Again,
other data from this study suggest that the availability of truck parking varies greatly, depending on the
location, the time of day, and the day of the week or month.

C.5 Item #5 -- Actual Truck Parking Usage (At Night)

Findly, truck stop operatorsin the national survey were asked to estimate the average number of
trucks parked at their facility at night. Of the 381 truck stop operatorsin the unweighted sample, 367
answered this question. Another 14 respondents (or 4 percent of the totad sample) did not. The
responses ranged from 8 to 500, and were obvioudly tied to the total number of existing spaces at each
particular facility.

The average number of trucks that were reported parking at their facilities was 114. The median
response was lower, with half of the truck stop operatorsindicating that 100 or more trucks are parked at
their facility at night. Altogether, the 367 truck stop operators who answered this question in the
unweighted sample reported that atotal of 41,805 trucks parked at their facilities at night. This compares
with atota estimated capacity of 47,611 parking spaces among the 371 truck stop operators who
answered that particular question. In other words, adightly smaller number of operators report serving
88 percent of the tota capacity reported in the unweighted sample.

These figures are based on the unweighted, initia sample and are inflated by the disproportionate
number of large truck stopsin the origina sample of NATSO members. When the results are Satigticaly
weighted to reflect the proper proportion of small, medium and large truck stops nationwide and in each
of the five regions, the average number of trucks reported parking at the facilities dropsto 78 and the
median dropsto 50, based on a weighted sample of 358 respondents and a weighted tota of 28,049
trucks.
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Asaresult, an average of 167,000 trucks are projected to be parked at the 2,276 privately-
owned truck stopsin the target population on any given night. Thisrepresents about 90
percent of the projected total capacity of the privately-owned truck stops the provide truck
parking along the I nterstate nationwide.

Table 13 shows the average capacity and the average nighttime usage of truck parking for facilitiesin
each of the three Sze categories. Although the average usage gppears to increase as the size of facility
Increases, it isdso clear that smdl facilities serve more trucks rdative to ther truck parking cepacity. This
also appears to be true for daytime usage.

Table 13
Average Par king Capacity and Usage by Size of Truck Stop

Size of Truck Stop

Small Medium Large
(Weighted Base) (96) (144) (132)
Average Capacity --
Total Number of Existing 16.4 spaces 49.0 spaces 166.2 spaces

Truck Parking Spaces

Estimated Average
Nighttime Usage --
Average Number of 32 trucks 43 trucks 148 trucks
Trucks Parked
Edtimated Average
Daytime Usage --
Average Number of 45 trucks 48 trucks 107 trucks
Trucks Parked

C.6 Item #6 -- Actual Truck Parking Usage (During the Day)

Truck stop operators nationwide were also asked to estimate the average number of trucks parked
a thar fadility during the day. Of the 381 truck stop operators in the unweighted sample, 364
answered this question. Another 17 respondents (or 4 percent of the total unweighted sample) did not.
The responses ranged from 3 to 2,000 and again were tied to the number of existing spaces at each
particular fecility.

The average number of trucks that were reported parking at their facilities during the day was 89.
The median response was lower, with haf of the truck stop operatorsindicating that 50 or more trucks
parked at their facility during the day. Altogether, the 364 truck stop operators answering this question in
the initia, unweighted sample reported that atota of 32,231 trucks parked at their facilities during the
day. Thiscompareswith an estimated capacity of 47,611 parking spaces among 371 truck stop
operators who answered that particular question in the unweighted sample.
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Again, it was necessary to weight the sample to correct for the apparent oversampling of large truck
stops and ensure that the results reflect the proper proportion of smal, medium and large truck stopsin
the total target population. When the survey sample results are properly weighted, 352 respondents
report some 24,227 trucks parked at their facilities on average during the day, for a weighted average of
69 trucks and a median of 30.

The weighted survey results provided the basis for making projections to the tota target population.
These calculationsindicate that an average of 145,000 trucks are projected to be parked at the
2,276 privately-owned truck stops that provide truck parking along the I nterstate on any given
day. Thisrepresentsabout 78 percent of the total projected capacity.

Agan, Table 13 shows that smdler facilities on average serve more trucks rdative to their average
capacity, both during the day and at night.

D. Actual Parking Availability

Severd factors must be taken into consderation in assessing the actud availability or possble
shortage of truck parking:

» Fird, it is necessary to measure existing truck parking capacity, that is, the actua number of truck
parking spaces nationwide (see Section B).

» Second, it is necessary to measure actual utilization or usage, thet is, the number of truck
parking spaces that are being used or occupied (see Section C).

» Theactual availability then is the difference between the total number of truck parking spaces
and the number of spaces being used -- because a space cannot be "available” or used by atruck
driver if it isoccupied by another truck.

The latter can be accomplished et the individua or the aggregate level. An effort was made to
perform such an analysis based on the survey data. Considerable care must be taken in interpreting the
results of this andys's, however, because the assumptions and intended meanings of the respondents are
lessclear. Although the mgority of truck stop operators clearly indicated thet their truck parking facilities
were often full or overflowing a night, it was more difficult to ascertain quantitatively the precise shortfal
or excess of parking spaces from the raw survey results aone -- partly because the usage of truck
parking changes continuoudy and varies so much by time of day, day of week or month and location.
The limitations of thisanayss are discussed in more detail below.

D.1 Actual Truck Parking Availability at Night
Of the 381 truck stop operators in the weighted survey sample, some 351 provided information on

both their truck parking capacity and their estimates of actud truck parking usage at their facilities. For
each of these 351 respondents, the number of trucks parking at their facility
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during the night was subtracted from their total cgpacity. The resulting differences can be interpreted to
indicate the extent to which parking spaces are actudly available, or whether the existing capacity is
aready being used. The responses ranged from one facility that reported 300 trucks parked in excess of
total capacity to another facility that reported parking by 250 trucks less than their total capacity.

When dl of these individud differences were properly weighted and aggregated, the results showed
anet excess of 1,744 more spaces than trucks parked. This can be projected to represent an excess of
10,000 truck parking spaces at privately-owned truck stop facilities nationwide. On average, the typica
facility in the weighted sample reported 5 more parking spaces than trucks served.

Behind this weighted average, however, lies alarge number of facilities on both sdes of the equation:
27 percent who report the number of trucks parking is greater than their capacity;

20 percent who report the number of trucks parking equals their capacity;

47 percent who report the number of trucks parking isless than their capacity;

8 percent who did not provide dl of the information necessary to make this caculation.

Thisanaysisis dso consgtent with other results from the survey indicating that the problem of
overcrowded truck parking is more serious a smal facilities (those with fewer than 25 parking spaces).
On average, small facilities reported that the number of trucks parking was 15 greater than their capacity.
In contrast, medium size facilities on average reported that the number of trucks parking was 5 less than
their capacity. And large facilities on average reported that the number of trucks was about 18 less than
their capacity. These differences are dso apparent in Table 13.

D.2 Possble Limitations of this Analysis

As noted earlier, caution must be taken in interpreting these results, however, because they do not
necessarily take into account "turnover” during the night and/or the length of stay for dl of the trucks
parking at their facilities. It is possble, for example, that atruck might not be parked at afacility for the
entire evening, or that a single truck might even park a more than one facility during the night, creating the
potentia for "double-counting.” On the other hand, the results from other tasks in this project suggest that
many truck drivers do park dl night and that the lack of "turnover" at night creates problems for drivers
looking for a place to park, & least at public highway rest areas. But it isaso possible for atruck stop
operator to provide parking spaces for 100 trucks, serve 120 trucks per night and never be full or
overcrowded.
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However, it does not appear that respondents interpreted the question in this manner, or
that " turnover” for nighttime parking was a significant problem. As part of the quality assurance
process, the survey data were closely examined for possible inconsstencies. In this case, the responses
were compared for each truck stop operator who reported the number of trucks parking was greater than
or equd to their totd truck parking capacity. In 172 of 175 relevant cases (98 percent), the truck stop
operators dso reported on a separate question that their facilities were "full” or "overflowing” a night. In
addition, of the 174 who reported that the number of trucks parking was less than their capacity, only 3
sad in a separate question that their parking was "overflowing." This suggests that the calculations
reported here can beinterpreted as actual parking availability -- indicative of excess or
insufficient parking capacity to meet demand.

D.3 Actual Truck Parking Availability During the Day

Because data were collected for both daytime and nighttime usage, it was possible to perform a
separae assessment of daytime parking availability using the same procedures as outlined above for
nighttime parking. Of the 381 truck stop operators in the weighted survey sample, some 345 provided
the necessary information on both their truck parking capacity and their estimates of actua truck parking
usage a their facility during the day. When the number of trucks parking & their facility during the night
was subtracted from their total capacity, the results ranged from one facility that reported 440 trucks
parked in excess of total capacity to another facility that reported parking by 400 trucks less than their

total capacity.

When dl of theseindividua differences were properly weighted and aggregated, the results
suggested a net excess of 5,518 more spaces than trucks parked. This can be projected as representing
an excess of 33,000 spaces during the day. On average, the typica facility in the weighted sample
reported 16 more parking spaces than trucks served.

Once again, this weighted average conceds alarge number of facilities on both sdes of the equation:

» 21 percent who report the number of trucks parking is grester than their capacity;

» 2 percent who report the number of trucks parking equastheir capacity;

* 69 percent who report the number of trucks parking isless than their capacity;

* 9 percent who did not provide dl of the information necessary to make this caculation.

However, an andysis of respondents who reported that the number of trucks parking during the day
exceeded their capacity raises questions about the gpplicability of this andytic approach for the daytime
data. A mgority of these respondents often indicated in other survey questions that they were not

crowded during the day. Thisindicates that turnover during the day is much higher than a night, making it
difficult to interpret these daytime results.
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E. Possible Expansion Plans
Truck stop operatorsin the nationd survey were also asked if:

» They had any plansto increase capacity for truck parking during the next
3years,

* How many spaces, if any, they planned to add; and
*  Whether undeveloped land was available adjacent to their facility so they could expand.

The percentages reported here are based on the weighted survey sample to ensure that the results
reflect the proper proportion of small, medium and large truck stopsin the target population nationwide
and in each of the five regions.

E.1 Plansto Expand Truck Parking

About 32 percent of the truck stop operators in the weighted sample said they planned to expand
truck parking at their facilities over the next 3 years. About 36 percent said they did not plan to expand
truck parking. And 31 percent said they did not know whether they might expand or not. The remaining
2 percent (7 respondents) did not answer the question.

Of the 120 truck stop operators in the weighted sample who said they planned to expand truck
parking, 89 provided an estimate of the number of parking spaces they expected to add. These estimates
ranged from 1 parking space to 300 additiond parking spaces. Theinitid, unweighted resultsindicated a
tota of 6,218 spaces might be built at some 102 facilities, with an average of 61 spaces per truck stop.
However, these unweighted results are inflated by the digproportionate number of large fecilitiesin the
initid sample of NATSO members. When the sample was statistically weighted to ensure that the results
reflected the proper proportion of small, medium and large truck stops in the target population, the
weighted average and sample estimate is somewhat |ower, as expected -- a total of 4,722 new parking
spaces to be created at some 89 facilities in the weighted sample during the next three years, for
an average of 53 new spaces per facility planning to expand.

Thiswould have the effect of increasing the estimated total number of existing truck parking spaces
at the 381 facilities in the weighted sample from the current 30,520 spacesto 35,242 spaces -- or an
estimated 15 percent increase in cgpacity over the next 3 years.

These numbers can also be projected to represent a total of 28,000 new parking spaces at
privately-owned truck stops nationwide, increasing the total projected capacity from the current
185,000 to more than 213,000. The extent to which this projected increase could be used to
offset the current projected shortage at public rest areas is dependent, apparently, upon the
commercial driver'sdecision to used a public rest area or private truck stop when needing to
safely leave theroad. Asnoted elsewherein the report, drivers have different objectivesin
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choosing where they stop. Thus, the researchers were reluctant to state that this projected
Increase in private parking spaces could solve the current parking shortage at public rest areas
identified above.

This projection of new truck stop spaces does not include those respondents who said they planned
to add spaces, but did not provide an estimate of the actual number of spaces they planned to add. These
respondents represent about one-quarter of those truck stop operators in the survey sample who plan to
expand.

There were no sgnificant differences detected in the expansion plans of facilities
acrossthefiveregions. Smadl, medium and large facilities were dso equdly likely to be planning to
expand their truck parking. However, there were some differences in the average number of new spaces
that small (50), medium (39) and large (68) facilities planned to create. Compared to the medium and
large facilities, smadl truck stops who plan to expand reported they are planning to add more spaces on
average rdlative to thelr capacity. This may be another indication that the overcrowding problem is more
serious among smdler facilities.

Table 14 on the following page dso shows there is aclear rdationship between perceived
overcrowding and plans to expand truck parking. Among those facilities who reported their truck parking
Is"overflowing" at night, 50 percent said they plan to expand compared to only
26 percent of those who said they were "uncrowded” at night. This difference was satisticaly sgnificant.
It isworth noting, however, that no sgnificant effect of percelved overcrowding was detected during the

day.

Table14
Thelmpact of Perceived Over crowding on Plansto Expand Truck Parking

L evel of Perceived Over crowding

" Uncrowded" " Full" " Over crowded"
at Night at Night at Night
(Weighted Base) (55) (233) (85)
YES-- Plansto Expand
Truck Parkingin the 28% 26% 50%

Next 3 Years

NO -- DoesNot Plan
to Expand 41% 43% 1%
Truck Parking

NOT SURE whether they
might expand or not 31% 31% 33%
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E.2 Availability of Land for Expansion

Most of the 381 truck stop operatorsin the weighted survey sample indicated that undevel oped land
Is available adjacent to their facility if they wanted to expand their truck parking:

o 73 percent sad land isavailable;

» 24 percent said land is not available; and

» 3 percent (13 respondents) did not answer the question.

The availability of land aso gppeared to be a significant obstacle to expanson plans. Among those
who said that land was available, 39 percent said they planned to expand their truck parking. But among
those who said that suitable land was not available, only 10 percent said they planned to expand their

truck parking. Presumably, these facilities would be forced to smply reconfigure their parking on existing
land in an effort to increase the number of truck parking spaces.



SECTION I1-2: NATSO MODELING RESULTS

A. Research Objective

The objective of thisreport is to extend the andlysis of the origina project by including new data on
private truck stops across the country. Specifically, the present study has a three-fold objective:

» Evauate the feashility of combing the origina database on public rest areas with the new data.on
private truck stops to improve the Satistical models developed in the origind project;

» Devdop agand-adone Capacity Utilizetion Modd using atigtica techniques to andyze the
factors affecting truck parking at private truck stops; and

» Usetheresults of Capacity Utilization Modd to evauate the differences in parking characterigtics
at private truck stops and public rest aress.

The next section describes the new database on private truck stops and evauates the potential for
merging the truck stop information with the existing databbase on public rest areas. Section |1 of this report

summarizes the findings of the Capacity Utilizetion Modd. Summary and conclusions are presented in
Section 111 of the report.

B. Database On Private Truck Stops
This section provides an overview of the data collected on private truck stops during a recent survey
of the members of NATSO, Inc. between July, 1995 and August, 1995. A mail questionnaire was sent
to 987 truck stops nationwide requesting information related to the location and facilities offered at each
truck stop. Responses were received from 381 different truck stops. Key information collected include:
 Thelocation of the truck stop, by city, Sate, Interstate highway and exit number;
 The perceived ease of use of the facility;
 Thedigtance of the facility from:
- the Intergtate highway ramp, and
- the nearest public rest areain each direction.
» The number of truck parking spaces available for trucks and automobiles;

» Thetypesof parking and services offered;
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* The extent to which the parking capacity is “uncrowded, full or overflowing” both at
night and during the day;

» The average number of trucks parked a the facility a night and during the day;
» The number of nights and days each month the facility isfilled to capacity;
* Any plansto increase parking capacity over the next three years, and

* Availability of undeveloped land adjacent to the facility that could be used for
expangon.

One of the gods of this part of the study was to merge the data collected on private truck stopswith
the existing database on public rest areas. In theory, as described in the original andysis, the parking
spaces provided at private truck stops represent a supply-side factor affecting truck parking utilization at
public rest aress.

A careful review of the data collected on private truck stops and public rest areas indicates a number
of practical problems in merging the two databases together. These problems are based on the nature of
the response rate to the survey and are difficult to predict in advance. Although adequate precaution was
taken to ensure that the new survey would cover the geographical representation of the origina database
on public rest aress, it was difficult to predict which of the truck stop operators would respond. For
example, the survey was mailed to 987 NATSO members nationwide of which gpproximately 39 percent
responded, thereby creating two mgjor obstacles in merging the databases:

» Geographical mis-match of databases. The geographica distribution of the responses from
the truck stops are different from the geographic distribution of public rest areas included in the
origind analyss. Although, the truck stopsincluded in the sample represent most of the Satesin
which the public rest areas included in the origind database were located, differencesin location
a the Interstate level make it difficult to reliably merge the two databases®® For example,
athough data were collected on private truck stops located in [llinais, it is difficult to match the
private truck stops to specific public rest areasin Illinoisin amanner that would alow the
esimation of the impact of the presence of private truck stops on the capacity utilization at public
rest aress.

2 1n some cases, the sample of private truck stops represent certain states that were not represented in the capacity
utilization model developed in the original analysis.
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» Differencesin sample size: The Cagpacity Utilization Modd that was developed in the origina
study was based on a cross-sectiona sample of 709 public rest areas nationwide. In contrast,
the responses received from the private truck stops make up an effective sample of 381 truck
gtops nationwide. Merging the two databases with unequal sample sizes creates a potentia for
bias and mis-representation that may serioudy undermine the reliability of developing asngle
Capacity Utilization Modd based on the combined data sets.

These fundamentd differences in the two databases make it difficult to merge the new data collected
with the exigting database on public rest areas. However, adequate new data is available on private truck
stops to develop a Capacity Utilization Mode to examine the factors affecting truck parking & private
truck stops. The development of a stand-alone Capacity Utilization Modd for private truck stops, smilar
to the modd developed for public rest areasin the origina andyss, will aid the evaduation of the potentid
differences between the characteristics of truck parking a private truck stops with that of public rest
aeas. Thefollowing section provides a detailed andysis of the Capacity Utilization Modd and discusses
some of the mgjor datidtica findings.
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II. CAPACITY UTILIZATION MODEL

This section describes the development of a Capacity Utilization Modd to andyze the factors
affecting truck parking at private truck stops. The purpose of thisanadysisisto compare potentia
differencesin truck parking characteristics at private truck stops and public rest areas. The underlying
structure of modd developed hereis smilar to the one developed for the Public Rest Area Study.

The objective of thismodel isto identify the mgor factors affecting utilization of truck parking spaces
a private truck stops. In generd, a number of factors, both demand-related and supply-related, have an
effect on private truck stop parking usage by trucks?* These factors are summarized in Table 1 below.

Table 1. FactorsAffecting Truck Parking at Private Truck Stops

Demand-Related Factors Supply-Related Factors

Average Daily Traffic volume (ADT) Total number of available truck parking spaces at the truck
stops

Truck traffic as a percentage of ADT Type of parking space (parallel, diagonal, etc.)

Proximity of truck stop to amajor intersection Facilities (telephones, rest rooms, lighting, etc.)

Proximity of public rest areato the truck stop Distance of truck stop from the Interstate

location
Ease of entry and exit to and from the truck stop

Source: Apogee Research, Inc.

In order to estimate the individua impact of each of the above factors on the utilization of parking
gpaces, Apogee specified an econometric mode as follows:

CU=h,+ b ADT + b,EASE + bL RAMP + b,DINT + b;PRA + b;SP + b, TYPE +b;Z +¢

2L Thereiscurrently no literature on the specific factors that affect truck parking at private truck stops. The factors

reported here are based on the literature on public rest area parking usage and are adapted to meet the requirements of
the private truck stop model.
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where,
CU represents utilization of private truck stop parking spaces (dependent variable)
ADT isone-way average daily traffic?
EASE represents the ease of entry and exit to and from the truck stop
LRAMP isthelength of the ramp leading to the truck stop (distance from Intersteate)
DINT isthe distance to amgor intersection
PRA represents the presence of a public rest area
SPisthetota number of available parking spaces
TYPE isthe type of parking space available
Z isthe matrix of dl the facilities provided a the rest area
b, is the congtant term that captures the average effect of dl omitted variables
b,...bg arethe individua coefficients on the independent variables
e istheeror term

A. Data and Variables

The data for thismodd is based on information collected through a mail survey of NATSO-filiated
private truck stops.?® Table 2 summarizes the list of independent or explanatory variables that were
requested from each private truck stop operator for each truck stop included in the sample. The database
contains information on gpproximately 381 truck stops located across the country covering atota of 44
contiguous states. Unfortunately, a number of observations for certain variables included in the model are
not available in the current database for each truck stop in the sample. Of the 381 total, 362 truck stops
had complete data on the variables required for

2 pataonone-way ADT wasnot availablethrough the survey of privatetruck stop operators. Since ADT represents
an important demand-side variable (as reported in the findings of the original study), a proxy variable was used to
measure the impact of ADT on private truck stop parking. This proxy was based on the average state-wide ADT data
collected inthe original study. Based on the average state-wide ADT threelevelsof ADT weredefined: Low, Medium
and High. All stateswith ADT levelslessthan 8,000 wereclassifiedas”low ADT”; stateswithan ADT levelsbetween
8,000 and 12,000 were classified as “medium ADT” and states with ADT levels greater than or equal to 12,000 were
classified as“high ADT.” A dummy variable“ADT” was then generated taking on avalue of O for all states with low
ADT and avalue of 1 with all stateswith medium ADT, and value of 2 for stateswith ahigh ADT. Thiscoding scheme
was then applied to the data records of the individual truck stops depending on the state in which they were located.
Although thisis acrude method of controlling for the effect of ADT, it neverthelessis an important proxy variable for
the general validity of the reported results.

2t should be noted that all dataused in the statistical model developed for private truck stops represent unweighted
raw data. Thisisdifferent from the descriptive analysis of the survey data presented in “Truck Parking Capacity and
Usage at Privately-Owned Truck Stops. National Survey Results,” Trucking Research I nstitute and Apogee Research,
September, 1995, in which some of the data were weighted based on popul ation parameters.
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estimating the modd.?* Figure 1 compares the statewide sample coverage of the current model with that
of the rest areamodd developed in the origind andlysis.

The origina database was recoded to make the data usable in the econometric modd. The
dependent variable in the model, capacity utilization (CU), isadummy variable taking the vaue 1, if
parking spaces a atruck stop are typicdly full or overflowing; or O, if typicdly uncrowded. This
quditative information was gathered from the private truck stop operators who responded to the survey
question. A large number of independent variables depicting the characteristics of truck stops were also
represented as dummy variables, as shown on Table 2. The generation of dummy variables was required
to quantify the impact of certain factors on truck stop parking utilization, for which only quditative
information (such as“yes’, “no”, etc.) was available. Some of the dummy variables generated include
information on the type of truck parking space and the presence of various facilities such as telephones,
lodging, food, etc. at theindividua truck stops. Specific data such as the exact number of rest rooms,
telephones and vending machines in each truck stop were not included in the database.

B. Estimation Procedure

A binomial logit regression procedure is applied to estimate the Capacity Utilization Modd.? Logit
models are typicdly used in andyzing data of a quditative nature. The procedure measures the impact of
an independent variable on the probability that the dummy variable representing the dependent variable in
the mode, takes on the value of 1.%° It should also be noted that the estimated coefficient of an
independent variable measures the impact on the dependent variable while holding dl the other variables,
included in the model, congtant. The modeling procedure measures the individua contribution of a
particular varidble in explaining the variation in the dependent varidble.

2 Ananalysis of the survey results revealed that some of the respondents did not indicate the specific number of
parking spaces that were available at the truck stop. In such instances, to avoid losing additional sample units, an
average number of parking spaces at other private truck stopsin the represented state was used as proxy for filling the
missing val ues.

% This modeling procedure is adopted when the qualitative nature of the dependent variable does not permit the use
of standard regression techniques, such Ordinary Least Squares (OLS).

% Technically, the estimated coefficients of the independent variables in alogit model measure the impact of the
variable on the log of the odds that the dependent variable will equal 1. However, since the log of the oddsis directly
proportional to the probability that the dependent variable equals 1, the use of the term * probability* in interpretation
isvalid.
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Table2. Summary of Potential Independent Variables

Variable Name Type Method of M easurement Expected Sign of
Coefficient
One-way Average Daily Traffic Demand <8000=0(Low) Positive
8000-12000=1 (Medium)
>12000=2 (High)
Ease of entry and exit Supply 0-3 with O=very easy Negative
and 3=very difficult
Distance from Interstate Supply miles Negative
Number of Truck Parking Spaces Supply Number Negative
Type of Truck Parking Space® Supply Dummy (DPT=1, Positive
Pardlel or DNPT=0)
Nearest Rest Area Supply If within 60 miles=1, Unknown
Otherwise =0
Proximity to I ntersection Supply If closeto intersection=1; Positive
Otherwise=0
Facilities Offered: Supply Sum of no. of facilities offered Positive
Arcade Games
Check Cashing

Emergency Road Services

Hotel/Motel
Information Kiosk

Laundry
Loadboard
Open 24 hours

Buses Welcome
Telecommunication Services
Restaurant/Deli
Retail/Convenience Store
RV Facilities

Scales

Showers

Truck Repair

Truck Wash
TV Room

a. DPT refersto diagonal-pull through parking as compared to parallel or diagonal-not-pull-through parking (DNPT).
Source: Apogee Research, Inc.



In the Capacity Utilization Modd, therefore, the individua coefficients measure the impact of the
independent variables on the probability that a private truck stop*s parking cagpacity will befull or
overflowing (Snce the CU dummy varigble equas 1, only if the parking capacity is full or overflowing).
Thisimpliesthat a postive and daidicaly sgnificant coefficient on an independent variable increases the
probability that atruck stop*s parking capacity will be full or overflowing. Smilarly, a negative and
datigticaly sgnificant coefficient, implies that the variable decreases the probability that the truck stop*s
parking capacity isfull or overflowing. The following section discusses the estimation results for the
Capacity Utilization Moddl.

C. Estimation Results and Interpretation

The fina sample used for estimation purposes contained data on 362 truck stops acrossthe
country with complete records on dl the varigbles included in the model. The sample had a reasonably
good cross-sectiona coverage of nationwide truck stops (see Figure 1 next page).

Theinitid model included dl the variables that are listed in Table 22" A number of satistical and
data problems affected the results of thismoded. Not surprisingly, multicollinearity between some of the
independent variables was found which resulted in the exclusion of certain varigbles® In addition, there
were some variables that exhibited little or no variation in the find sample sdected, and thus, were dso
excluded from the model.?® The mode was re-estimated after making these dterations and the results are
presented in Table 3. The interpretation of the estimated coefficients of the explanatory variables are
presented below:

» Average Daily Traffic: The postive coefficient on this variable implies thet, holding al the other
factors congtant, the probability that the parking capacity at a given truck stop is ether full or
overflowing increases when the ADT in the state in which the truck stop islocated is classfied as
medium or high. In other words, the probability that atruck stop*s cgpecity isfull or overflowing
isdirectly proportionate to the level of ADT inthe satein which it islocated. This, of course, is
not surprisng as smilar results were

27 Logit regression results from this model are not presented here. The results can be made available upon request.
2 Multicollinearity refersto the degree of correlation between two or more independent variablesin the model. In
the presence of multicollinearity, therefore, it is difficult to isolate the impact of individual variables on the dependent
variable. In particular, the problem of multicollinearity was severe between the dummy variables representing the
facilities offered at the truck stops. For example, the Hotel/Motel variable was strongly correlated with the
Restaurant/Deli and the Showers dummy variables and the TV Room variable, Truck Repair and Truck Wash were also
strongly correlated. Ingeneral, degreeof correlation betweenthedummy variablesrepresenting variousfacilitiesranged
fromalow of 0.39 to a high of 0.99. In order to alleviate the problem of multicollinearity the facilities* variables were
combined into groups as discussed later in the report.
2 For example, almost 99 percent of the rest areasin thefinal sample had public tel ephones, were open 24 Hours, had
aRestaurant/Deli and a Convenience/Retail Store; these variables were, therefore, excluded from the initial model.
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reported in the origind andysis of public rest area parking, indicating adirect correlation of ADT
with demand for parking.

» Easeof Entry and Exit: This variable was coded based on a scae of 0 through 3 with 0
representing “very easy” access to and from the truck stop and 3 representing “very difficult”
access to and from the truck stop.  The negative coefficient on this variable implies that the
probability of atruck stop*s parking capacity being full or overflowing isinversdy rdated to the
ease of entry and exit to and from the truck stop. For example, those truck stops that have
“somewhat difficult” or “very difficult” accessbility arelesslikdy to be full or overflowing in
terms of their parking capacity. However, dthough the sign on this coefficient is negative, the
datistical sgnificance of this coefficient, as represented by at-gatistic of 1.09, islow indicating
that this result may not be vaid over other samples. Thisis not surprising since only 8 percent of
the sample reported accesshility to the parking facility as elther “somewhat difficult” or “very
difficult’.

» Distance fromthe Interstate: The negative coefficient on this variable indicates that the greeter
the distance between the Interstate and the truck stop, the lower is the probability that the facility
will be full or overcrowded. Again, the datistical significance of thisfinding is week (t-gatigtic of
0.67), mainly due to the fact only about 1.5 percent of the sample reported being more than 1
mile from the Interdtate. In generd, thereisvery little variation in the distance from the Interstate.
Almost 78 percent of dl truck stops reported being located within 0.4 miles of the Interstate.

* Proximity to intersection: Thisvariaieisadummy varigble taking on avadue of 1 if the
respondent indicated that the truck stop was located close to the intersection of two Interstates
and avaueof Oif not. The estimated coefficient of this variable (with a
t-daidic of 0.01) isfound to be satisticaly insgnificant in explaining the variation in capacity
utilization.

*  Presence of Public Rest Area: The negative coefficient on this variable indicates that the
probability of atruck stop*s parking capacity being full or overflowing decreasesif apublic rest
areaislocated within 60 miles of the truck stop.*® Thisinterpretation is purdly from a satistical
viewpoint based on the estimated negetive coefficient for the variable. Inredlity, theinformation
obtained here isinsufficient to determine the reasons for thisinverse relationship. For example,
on one hand it may imply that the truckers prefer sopping a public rest areas rather than at
private truck stops; while on the other, it is also possible that once a trucker notices that the

parking capecity at the

% Note that this dummy variable was coded with avalue of 1 if apublic rest areawas located within 60 miles (in all
directions) of the facility and avalue of O if no public rest areawas located within that radius.
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FIGURE 1. Sample Area Coverage Under Capacity
Utilization Models

P states Covered by Sample
[ ] states Not Covered by Sample

A. Private Truck Stops Model

I states Covered by Sample
[ ] States Not Covered by Sample

B. Public Rest Areas Model



Estimated Coefficient
Variable
Average Daily Traffic 0.015
(3.07**)
Ease of Entry and Exit -0.002
(-1.09)
Distance from Interstate -0.01
(-0.67)
Proximity to Intersection -0.0003
(-0.02)
Presence of Public Rest Area -0.037
(2.18%)
Number of Available Parking Spaces -047
(-2.79**)
Type of Parking Space 0.09
(1.73%)
Accommodate Triples/Oversized 024
(1.98%)
Accommodate Hazmat Trucks 0.008
(0.09)
Security Measures 0.0003
(1.89*%)
Facilities and Services -0.042
(-1.96%)
Constant 0.02
(3.87**)
Sample Size 362
Percentage of Correct Predictions 54.70%
Log of Likelihood Function -189.01

* indicates statistical significance at the 10 percent level
**ndicates statistical significance at the 5 percent level

Source: Apogee Research, Inc.



private truck stop isfull or close to being full, he continues to drive if heis aware that a public
rest areaislocated within close proximity. In the latter Stuation, the private truck stop will be
lesslikely to experience full or overflowing parking capacity conditions.

Number of available truck parking spaces. Theinterpretation of thisvariableis
graightforward. The higher the number of parking spaces available at a given truck stop, the
lower the probability of the parking capacity being full or overflowing.

Type of parking spaces. Thisdummy variable was coded as 1 if the truck stop reported a
magority of their parking spaces as diagond-pull-through, and O if the truck stop reported a
majority of their parking spaces being diagona-not-pull-through or paralldl. The postive
coefficient implies that truck stops with diagond-pull-through spaces have a greater probability
of having ther parking capacity full or overflowing. The satigtical Sgnificance of thisvarigbleis
relatively high with at-datigtic of 1.73.

Parking space features. Two separate dummy variables were created to measure the impact
of parking space features on capacity utilization:

a) TRIPLES. Thisvaridble assumed avaue of 1 if the truck stop had parking spaces that could
accommodate oversized trucks or triples, and O otherwise. Ascan be seenin Table 3, this
variable has a postive coefficient indicating that truck stops that are able to accommodate triples
or oversgzed trucks, have a higher probability of having their parking capacity being full or
overcrowded.

b) HAZMAT: Thisvariable assumed avadue of 1 if the truck stop had parking spaces that
could accommodate trucks carrying hazardous materids, and O otherwise. The estimated
coefficient on thisvaridble is not gatidticaly sgnificant in explaining the variation in capacity
utilization of parking spaces at truck stops.

Facilities offered: Due to severe multicollinearity between the dummy variables representing
the different facilities offered at the truck stops, it was necessary to combine the different facilities
into asingle group. This group represents a smple summation of the al the facilities offered at
the truck stop. For example the total number of facilities offered at each truck stop ranges
between 4 and 11. The negative coefficient on this variable isa surprising result. Literdly
interpreted, the negative coefficient indicates that truck stops with more facilities have alower
probability of their parking spaces being full or overcrowded. However, there may be a
potentia explanation for this unexpected result. In generd, larger truck stops
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provide more services than the smaller ones®! Thus, since the number of parking spaces a
truck stops offering a grester number of facilitiestend to be larger, it is possible that these truck
stops typicaly report their parking capacity to be uncrowded.

. Security at truck stops:  This dummy variable measures the impact on parking space utilization
of having proper lighting or security patrol a the truck stop. The positive coefficient on this
variable implies that truck stops that provide proper lighting or security patrol have a higher
probability of having their parking capacity full or flowing. Thisfinding corroborates the findings
from the direct observation survey of truck driversin the origind study, where some of the
drivers who were interviewed indicated that safety and security measures at truck stops played
an important role in their decison to choose to stop at rest areas or truck stops.

. The constant term: The high Satistical Sgnificance of the congstant term indicates that the
current model has not been able to capture dl the systemtic influences of factors affecting
capacity utilization a private truck stops. The findings suggest thet it is possble that asingle or
more explanatory varigbles exist for which no datais currently available that may explain the
varidion in the dependent varigble. This often occursin satisticd models, whereit is difficult to
ether identify al the factors that may be related to the dependent variable or obtain the data on
al the identified variables. Examples of missing data for this modd may include a specific
dummy variable capturing geographica or regiond factors, detailed data on percentage of trucks
in ADT, average duration of truck parking at the facility and others.

It should be noted that unlike standard regresson modds, the R-sgquare in the logit modd is not avaid
measure for evauating the performance of the modd. Instead, the “ percentage of correct predictions’ is
typicaly used. The results indicate that the percentage of correct predictions for thismodel is 54.7
percent. Thisimpliesthat in 55 out of 100 cases, the independent variables used in the modd predicts the
cgpecity utilization dummy variable vaue (full/overflowing or uncrowded) correctly. The reported log-
likelihood function gatidtic is used to measure the overdl sgnificance of dl the varidblesinthemodd. The
test gatistic indicates that the variables included in the modd are jointly significant in explaining the
vaiation in capacity utilization at truck stops. Asastandard procedure in satistical modeling, some minor
dterations were made to the sample Size to examine the robustness of the estimated coefficients.

& Thecorrel ationbetweenthenumber of truck parking spacesavail abl eandthenumber of servicesofferedwasfoundtobe0.86.
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The overd| sgns and sgnificance of the mode coefficients remained unchanged under the different sample
Szes®

D. Summary of Key Findings

The Capacity Utilization Moded described above was developed primarily to identify factors affecting
truck parking a private truck stops. The estimation results indicate that the specified mode correctly
predicts the variables affecting overutilization and underutilization of parking spaces at private truck sops
55 percent of the time, and adds useful new information on the reasons truck drivers use private truck
sops. The results also suggest that one-way average dally traffic, ease of entry and exit to and from the
truck stop, the ability of truck stops to accommodate oversized or triples and security measures have a
positive impact on truck parking space utilization at truck sops. The distance from the interstate,
presence of a public rest area, number of available parking spaces and the number of facilities offered at
private truck stops have a negative influence on parking space utilization a private truck stops. The
proximity of the truck stop to amgjor intersection and the ability to accommodate trucks carrying
hazardous materias are found to have no effect on truck stop parking space utilization.

In generd, the estimated coefficients and the direction of their impact on capacity utilization at truck stops
arefound to bein linewith a priori assumptions. Some of the standard diagonostica tests conducted
indicated that athough the predictive capability of the models, measured in terms of the percentage of
correct predictions, was not very high, the modd estimates were rdaively robust considering the sample
Sze and the qualitative nature of the data  Some of the generd differences between the Capacity
Utilization Models developed for private truck stops and public rest areas are discussed in the next
section of the report.

32 Continuousdatawereal soavail abl etomeasurecapacity utilizationat truck stops(i.e. thetruck stopoperatorswereal soasked
toindicateapproximately thenumber of nightstheirfacility wasfilledtocapacity,inadditiontoindicatingwhether theparking
capacity wasuncrowded, full or overflowingwhichrepresentedthenon-continuousdatausedfor thedependent variableinthis
study). Thecontinuousdataforthedependent variabl ewasusedtodevel opstandardregressionmodel sasabasi sfor comparison.
Ingeneral,thesi gnsonthecoefficientsfromthelinear regress onmodel sweresimilartothoseof thel ogitmodel . TheR-squarein
the regression model s estimated ranged from 0.41 to 0.52.
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1. SUMMARY AND CONCLUSIONS

This section evauates the differences in the Capacity Utilization Models developed for private truck
sopsin this study, and for public rest areasin the origind study. It dso identifies some of the broad
amilarities and differences in truck parking characteristics at private truck stops and public rest areas, and
evduates the sgnificance of the findings from this sudy in light of the conclusions drawn from the previous
study on public rest aress.

A. Overall Model Comparisons

The predictive ability of the Capacity Utilization Modd for private truck stops as measured by the
percentage of correct predictionsin the logit andysisis lower than the results of the logit model devel oped
inthe origind anadlysisto examine truck parking a public rest areas® Some of the fundamental
differences in the data used for the two models may explain the difference in the predictive power of the
two moddls:

. The public rest areamodd was based on a sample that was amost twice as large as the one
used in this sudy;

. A considerable lack of variation in the values for the dependent variable (capacity utilization) was
observed since approximately 84 percent of the sample represented truck stops that were
reported to be either full or overcrowded during the night (see Figure 2);

. Although the current database on private truck stops has awider geographica coverage of the
states compared to the public rest area moddl, the sample of private truck stops that responded
within each state was considerably lower than the number of public rest areas, thereby, reducing
the possibility of successfully controlling geographica variations in the coefficient estimates,

. Unlike the Capacity Utilization Modd of public rest areas, the Private Truck Stop Model was
estimated using asmple proxy for ADT vaues. Consdering the importance of this demand-side
vaiable, detalled ADT datamay significantly improve the predictive power of the modd; and

3 Whilethepercentageof correct predictionsfor theprivatetruck stopsmodel was54.7, thepercentageof correct predictions
for the public rest area model was 76.1.
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The presence of alarge number of dummy variables necesstated by the nature of the information
collected led to some serious multicollinearity problems compared to the model developed for
public rest aress.
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In terms of the generd findings of the two modds, certain amilarities and differences can aso be observed.
For example, some of the common variables included in both the modes such as ADT, number of truck parking spaces
and type of truck parking spaces were found to have smilar impacts on capacity utilization at public rest areas and
private truck stops. The impact of parking spaces that can accommodeate triples or oversized trucks was found to be
greater in truck stops as compared to public rest areas. Also, the proximity of a public rest areato amgjor intersection
had a greater impact on capacity utilization as compared to truck stops. In generd, however, it isinappropriate to
directly compare the results from the two models. As mentioned earlier, Sgnificant deta differences exist between the
two models which have to be reviewed cautioudly prior to drawing comparisons between the modd results.

B. Substitutability Between Truck Stops and Rest Areas

From apolicy standpoint, an important question is whether or not truck drivers view public rest areas and
private truck stops as direct subgtitutes. This question is especidly important in light of the findings of the origina study
that indicated a shortfdl in truck parking spaces at public rest areas nationwide. The data collection effort in this study
suggests that private truck stops located across the country provide a significant number of truck parking spaces at their
facilities. Thisraises two important questions.

. Is there ssgnificant excess truck parking capacity in private truck stops to absorb the shortfall in parking
spaces at public rest areas? and

. Will the existence of excess parking capacity at private truck stops, if any, obviate the need for
additiona parking spaces at public rest areas?

The answer to the first question requires a detailed inventory of truck parking spaces and their utilizetion levels
at al private truck stops nationwide which was beyond the scope of this study. However, as shown in Figure 2, the
sample of truck stopsin this study indicate that in a vast mgority of the truck stops (approximeately 84 percent) existing
parking capacity is either full or overcrowded during nights.

In order to answer the second question, it isimportant to first determine whether or not private truck stops and
public rest areas are direct subgtitutes for each other. For example, if the two types of truck parking facilities are
determined to be direct substitutes and excess parking capacity exists at private truck stops, the need for providing
additiond truck parking spaces a public rest areasis reduced. However, if the two facilities are not direct subgtitutes
for each other, then the existence of ashortfal in public rest area parking cannot be absorbed by the presence of
excess parking spaces at private truck stops.
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The findings and andlyses of the study on Private Truck stops and the earlier study on Public Rest Aress offer
certain ingghts to answering whether or not these two types of truck parking facilities dong Interstates are direct
subgtitutes. Some of these include:

. Duration of Parking: The findings from the direct observation of private truck stops and public rest
areasin the earlier study indicate that truck driverstend to use public rest areas to mest their short-term
parking needs such as for short nap or telephone use, and private truck stops for their long-term
parking needs such as overnight rest, food requirements, showers, etc.

. Differences in Range of Services/Facilities: Asindicated by the data collected for the two studies, a
sgnificant difference exists in the range of services and facilities offered at these two parking facilities.
Private truck stopstypicaly tend to offer awider range of services compared to public rest areas. In
addition, in both the modes estimated, the availability of facilitiesisfound to have agatisticaly
sgnificant effect on capacity utilization of parking spaces.

. Accessibility. Based on driver survey findings, it appeared that accessability to public and private
facilities had some influence on driver choice of aplace to stop. Drivers who vaue accessihility or easy
access from the Interstate tend to prefer public rest areas. More than 90 percent of the drivers who
mentioned accessbility as an important factor in their choice of a short-term parking place prefer public
rest areas. The extent to which this diminished their sdlection of private rest stops, however, was not
determined.

. Safety and Security Considerations: The gatisticd findings in both the studies, and the direct
observation, indicate that safety features are Sgnificant in explaining capacity utilization of truck parking
spaces, and a mgjor reason why drivers prefer private truck stops.

. Locational Differences. The issue of subgtitutability becomes rdevant when the truck driver hasa
simple choice between sdlecting a private truck stop over a public rest areaor vice-versa. For
example, if the distance between the private truck stop and the public rest areais grest, adriver in need
of immediate resting would park at the facility thet iscloser. The data collected in this Sudy suggest
that the average distance between truck stops and rest areas is approximately
13.7 miles and approximately 40 percent of the truck stops included in the sample were located at least
10 milesfrom apublic rest area.

Some of these generd findings from the two studies indicate that private truck stops and public rest areas may
not be direct subgtitutes for each other, but in fact, may serve to complement each other. Although additional empirica
evidenceisrequired to arrive & amore definitive
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conclusion on thisissue, assuming that these truck parking facilities are not direct subgtitutes, the shortfal in parking
gpaces at public rest areas continues to remain ared problem which must be addressed in the future. In addition, itis
important to note that athough truck stops report providing alarge number of truck parking spaces, most of these
facilities continue to be full or overcrowded. In the sample used for this study, 84 percent of the truck stops indicated
their parking capacity isfull or overflowing a night (see Figure 2 above).

C. Conclusion

The objective of this analysis was to extend the previous research effort analyzing truck parking at public rest
aress by including data on private truck stops located across the nation. The mgor findings of the andysis are as
follows

. Significant differences in the two databases on truck stops and rest areas prevented the development of
asngle database to smultaneoudy mode parking space utilization at these two truck parking facilities;

. A stand-adone satistical modd of capacity utilization at private truck stops was devel oped that could
successfully predict the impact of demand and supply factors on parking space utilization in 55 percent
of the sample.

. One-way average dally traffic (ADT), ease of bility to the truck stop, ability of the truck stop to
accommodate oversized trucks or triples and security measures were found to have a positive influence
on truck parking space utilization;

. Digtance of the truck stop from the Interstate, number of available truck parking spaces and the number
of facilities offered at the truck stop were found to have a negative impact on parking space utilization;
and

. The proximity of the truck stop to amagjor intersection and the truck stop*s ability to accommodate

trucks carrying hazardous materias were found to have no effect on capacity utilization.

Based on the information collected and the andytica findings of the current and previous study, this study finds
no conclusive evidence that private truck stops and public rest areas are direct subgtitutes of each other. Thisis
important because the findings for the Public Rest Area Study estimated a shortfal of 28,400 parking spaces. The lack
of evidence of direct substitutability between public rest areas and private truck stops, coupled with reports from
surveyed truck siop owners that suggest their facilities are frequently full or overcrowded at night,



suggests that the shortfal of truck parking spaces nationwide continues to remain a problem for cregtive resolution by
both the public and private sector.
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SECTION Il - POLICY RECOMMENDATIONS

This chapter describes policies and programs that could be used to address the shortage of truck parking
nationwide dong the Interstate highway system.® Both public and private investments should be applied. These would
include such actions as those described by private truck stop owners (e.g., privately financed expansion of spaces), as
well as public sector initiatives to increase and/or improve the utility of existing spaces a public rest areas. The
following pages describe actions that states and locdlities may undertake to improve parking at public rest aress.

These policy recommendations were developed in three stages. Firdt, policy evaluation criteria were
established based on background information collected on public rest areas nationwide from each state DOT, surveys
of truck drivers, and the results of the modeling process. Second, arange of policy options was determined based on
the analyss of this background data. These policy options were narrowed through an examination of the evaluation
criteria. Costs were estimated for the suggested policy options and shown by state, FHWA region, and the top 10
Interstate corridors facing critical parking shortages nationwide. Finaly, a systematic planning strategy on a state
level was defined.

A. Strategic Goal and Evaluation Criteria

In accordance with Congressiona recommendations, the study was undertaken to "evauate the adequacy of
places for truck driversto stop and rest, both public and private," and to identify potentidly effective strategies to
ensure that al truckers needing safe parking spaces can accessthem. In terms of public policy, there could be severa
optionsto consder. Theided policy option provides a substantid increase in parking for trucks, is cost-effective, faces
few roadblocks in implementation, has support, and offers flexibility in meeting truck driverst rest needs. Five summary
criteriawere used to judge the options.

1. Adeguacy: Isthetruck parking generated under thisoption likely to be adequate to meet truck
drivers: needs?

Not dl options are likely to generate sufficient parking to dleviate the parking problem associated with trucking safety
and efficiency. Optionsthat fdl short, however, should not be dismissed without further consderation; they could
possibly fill agap not met by other options or could be easer or less codtly to implement. In judging truck parking
adequacy, emphasis should be placed

3 Datafortheanal ysiswerederivedfrom StateDOT s, direct observationof demandandcapacity truck parking, surveysof truck
drivers, and therest area capacity utilization model and the national truck parking demand model (both described in Section I).
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on the ability to add a sufficient number of parking spaces to a corridor so that truck drivers can stop, park safely, and
rest. Importance should be placed on areas of high demand and where there is a defined critical truck parking
shortege.

2. Implementation Ease: Aretheadministrative, legislative, and contractual actionsand changes
required to implement the options relatively easy?

This criterion takes into account the adminigtrative, legidative, and contractual actions and changes that are necessary to
implement and administer an expanded rest area program. In some cases, minor changes to current legidation are
necessary; in other cases, significant changes are required that may carry implications for other Federa programs.
Changesin design criteriamay aso have to be consdered.

3. Impacts What are the impacts on the key parties actively involved? Are these impacts
favorable or unfavorable fromtheir point of view?

This evauation focuses on parties tha are actively involved or affected in the day-to-day operations. enforcement
officids, state DOTS, policy makers at the state and local levels, motor carriers and truck drivers, and other Interstate
rest areausers. Impacts are divided into two categories:

- Financid impacts, i.e, the effects of an increase in funding for rest aress; and
- Effects on control and decision-making authority for safety issues on Interstates.

Thefinancid impact is straightforward—an increase in funds available for rest area enhancement. The financid impact
depends on what proportion (if any) of the financid burden is borne by generd taxpayers through other funding
arrangements and the impact of the diversion of funds from other activities. From each participant*s point of view
(including truck drivers and state DOTS), any change in control, decision-making authority, or engineering and design
standards can have a safety impact.

4. Support: Given the anticipated impacts, what is the expected level of support or potential for
opposition from the parties involved?

This evauation factor relates to the expected level of support or potential opposition from landowners, truck stop
operators, state DOTS, policy makers, and rest area users including trucks, RVs, and cars. The level of expected
cooperation is presumed to flow directly from the impacts they anticipate; their expected support or oppostion,
therefore, can be derived from the preceding evauation factor.
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Thelevd of support or expected opposition depends on severd factors:
- Allocation of financid burden;
- Perceived nuisance and deva uation of property vaues,
- Difficulty in implementing legidative and adminigtrative changes,
- Safety and design concerns, and
- Loss of business at private truck stops.

State DOTs and policy makers may have a different set of motivations than the truck drivers or neighboring
landowners. For example, if FHWA funds are diverted to arest area from other programs, atruck driver may view it
positively. It could, however, negatively affect other state and local programs for which the funds were initidly targeted.

5. Flexibility: Isthe option sufficiently flexible to accommodate variationsin project and regional
characteristics?

Rest area projects vary in engineering, economic, and administrative characterigtics. For example, some projects entall
apulloff areawithout services, others entaill minor renovation to cregte an increase in truck parking capacity with limited
services, and others require new congtruction of afull-service rest area where arest areadid not exist before. These
variations depend on the proximity of consecutive rest aress in the region, average dally traffic (ADT), population
densty, land availability, and a variety of other characteridtics.

B. Overview of Optionsto Increase Truck Parking at Rest Areas

Options for expanding truck parking in rest areas nationwide vary subgtantialy in cogt, required engineering,
adminigtrative responghilities, and number of additiona parking spaces. Thetotd Federa funding committed to rest
areamodification, renovation, and new congtruction nationwide has averaged $42 million annualy since 1991. The
mgority of the funding is dedicated to the maintenance of existing rest area facilities and services.

Options were classfied in four categories:

. Enforcement: Improve enforcement policies by increasing enforcement of time limits or reducing time
limits through regular posting of rest areas to encourage a greater turnover of paces.

. Modification: Modify exigting facilities to create additiond truck parking spaces by using some of the
car parking areafor trucks at night or using existing park-and-ride facilities for night overflow parking
or by modifying exiging ramps at rest
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aeas. This category provides an dternative use for existing parking areas that are underutilized at night,
during the hours of peak truck parking demand.

. Renovation: Redesign and reconfigure the parking area of exigting facilities to alow for additiona
truck parking spaces and better use of the parking lot at existing rest areas. This involves upgrading
rest areas to dlow for maximum and efficient use of parking space, for example, designing diagond
pullthrough spaces ingtead of the parallel spaces commonly found today.

. New Construction: Build new rest areasto dlow for additiond truck parking spaces.

Each of the four categories includes a number of dternative rest areatruck parking options. Evaluation covers
two dimengons.

. Overdl suitability to increase truck parking at public rest areasin light of the defined evauation
criteria—additiona parking adequacy, ease of implementation, expected impacts on partiesinvolved,
potentid for cooperation from players involved, and programmeatic and financid flexibility; and

. Suitahility for intended expenditures—administrative, design, modification, renovation, and new
congruction.
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Tablel11-1 presents the options (for each of the four categories), their advantages, and their disadvantages.

TABLE I11-1. Optionsfor Increased Truck Parking at Rest Areas

Options Advantages Disadvantages
CATEGORY 1—MODIFICATION
Option la: Use some car ¢ Low cost e Providesonly afew parallel spacesfor truckg

parking areafor trucks at night

* Increases truck parking during
peak usagetime

during nighttime hours

 Trucks may still tend to park on shoulders an
ramps

[o8

Option 1b: Useexisting park-
and-ride facilities for night
overflow parking

« Low costsfor signing and
publicity to driversonly

* Provides parking for periods of
high parking volumes

 Space for pullthrough-type
parking

« Does not provide normal rest areafacilities

« May require some enforcement to ensure tha
trucks leave before normal daytime use of |ot
begins

« May only befeasiblein select urban areas

CATEGORY 2—RENOVATION

Option 2a: Minor renovation
of rest area parking lot with
pull-through type spaces

Maximum use of existing land
Provides parking for an additional
number of trucks

Truck parking is pullthrough-type
alowing better utilization

Moderate capital expense

Requires rest area (or sections of the rest area)
be temporarily closed

May not provide adequate additional parking f
al trucks

Option 2b: Magjor renovation,
convert/redesign existing
parking lot to add additional
truck parking spacesthat are
pull-through type.

Maximum use of existing land

Provides potentially substantial
additional parking for trucks
Truck parking is pullthrough-type
which has higher parking utilizatig
than parallel

May require extensive capital expense

Requires rest area (or sections of the rest area)
be temporarily closed

Extraland may be required
[NMay not befeasible at all rest areas

[o

CATEGORY 3—NEW CONSTRUCTION

Option 3a: Build pulloff areas
within the existing right-of-way
with no additional facilities

* Supplies additional parking for

rest area
« Can provide day time picnic ared
for cars

trucks without cost of acompletg

* Moderate capital cost

If not visible from the Interstate, drivers may
perceive that it is not safe for parking

* May berejected as a safety hazard
« May lack public support

Option 3b: Build new rest
areas

* Supplies maximum truck parking
« Supplies security and service

* May require large capital expense
« May require new land
« Requires acceleration lane for re-entry.

* May lack public support
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B.1. Strict Enforcement of Parking Time (Discarded as an Option)

More srenuous state enforcement of time restrictions on commercia motor vehicle parking spaces wasiinitialy
consdered and then diminated as a viable option for improving accessibility to such spaces. The remova of vehicles
through more grict enforcement of time redtrictions, in fact, might result in a grester number of commercid vehicle
gpaces being available a any onetime. However, the benefit has to be considered againgt the impact of tired drivers
who would be forced to move on. Commercid drivers need a safe place to park, especidly in hours of darkness, in
order to regain their dertness by using their deeper berths or otherwise relaxing in their cab.  Strict enforcement may
compd tired drivers who can find no other acceptable off-road parking (e.g., private rest sop) to seek unacceptable
options: namely, parking on the highway shoulder or & exit ramps, where their presence may condtitute a safety hazard
for the motoring public.

B.2. Modification

Under this category, parking spaces for trucks could be enhanced using existing land with moderate capita
expense and minima disruption of services. Rest areas could be flexible enough to alow trucks to use the underutilized
car parking spaces in the evening hours when the demand for car parking is minimal and truck parking dong Interstates
isa maximum capecity.

Research findings through state DOTs and other surveysfor this project identify a number of key features or
characterigtics that are important to truck drivers when they look for a place to park and rest short-term, including easy
access on and off the Interstate and available parking. At night, the use of car parking at rest areas and existing park-
and-ride facilities at rest areas help satisfy the parking characteristics truck drivers seek when they need a space to rest.

Implementation of these modification options require adminigtrative and contractud actions. These options
would have low to moderate capital costs because each rest areawould be evaluated on an individua basis. The main
advantage of modification isthat it would be feasble in al areas of the country on dl Interstates. It would aso relieve
the critical shortage of truck parking spaces around metropolitan areas where park-and-ride facilities are most likely to
be located.®

Theflexibility of this category is one of the attractive festures. The advantage of modification isthat it provides
dternative uses for parking areas that are underutilized at night when truck drivers are seeking a short-term resting
place. The disadvantage of the option isthat it only alows for aminima number of parking spaces to be added
nationdly.

% Forexampl e, Marylandusessomeof thepark-and-ridefacilitiesfor restareaparkingintheeveninghours. Also, modification
of certain rest areas are currently underway in South Carolina.
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Although the impacts on truck drivers would be postive, these modification options remain inadequate to solve
the magnitude of the parking shortage. The options meet their demands for a safe, short-term place to park and rest,
including easy access on and off the Interstate and available parking. They are of moderate expense, do not require
additiond land, and do not require alarge capitd expense. Modification done, however, cannot provide enough
parking to meet the nationwide shortfal, and it must be properly designed to minimize accident risk.

Political support and support from state DOTs for this method of increasing parking adong Interstates would be
grong asit requires little disruption, minimal adminigtrative cost, minimal capital cost, and utilizes existing parking space.
Truck drivers arein support of this category asit provides them with a safe, quiet, short-term place to rest.

B.3. Renovation

Many rest areas on Interstate highways were built early in the Interstate program from a design that typicaly
provided about 35 diagond parking spaces for cars and 12 parallel spaces for trucks. This parking configuration does
not accommodate the volume of truck traffic on Interstate highways nor isit is adequate for the type and size of truck
using the Interstates today .

The two options involve renovation of existing rest areas and reconfiguring and redesigning the parking areas to
dlow for additiona parking while using exigting facilities and services. By renovating the space and using the same land
area, aminor renovation of arest area can increase the number of truck parking spaces by 70 percent (from 16 to 27
gpaces) while dso converting from parald parking spaces to diagond pullthrough spaces. A mgor renovation can
increase the number of truck parking spaces fivefold (from 8 to 40 truck parking spaces) and aso can convert truck
parking spaces from parald to the preferred diagona pullthrough type.®®

Based on the desires expressed by truck drivers, the concerns of highway safety, and the cost to improve the
problem, this category islikely to alow the greatest number of increased truck parking spaces with minima disruption.
Renovation of arest arearequires redesigning the parking area to allow for pullthrough-type truck parking spaces and
to reconfigure the car parking to adlow for truck parking in the evening hours.

The implementation of these options would require the rest area, or aportion of the rest area, to be closed for a
period of time, and it requires a capital expense. Renovation of al rest areas would not be possible due to space
limitations or feasible due to cost considerations. Selection of rest areas to be renovated should be based on an
evauation of need and engineering design issues. A rest arearenovation program should be implemented only after
determining which rest areas within a specific corridor would alow for the number of truck parking spacesto be
maximized based on the topography and the exigting land at agiven rest area.

% See Appendix A for rest arearenovation examples.
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The renovation process should be completed in tiers based on existing and projected traffic volumes, annua
usage surveys, and a recommended spacing interval between rest areas. The most critica corridors should be given
priority and the program should be structured based on an evaluation of rest areas that are amenable to reconfiguration.

Truck drivers, state DOTS, and policy makers would benefit from this category. Truck driverswould gain the
parking necessary to rest and thereby increase safety on the Interstates. There would, however, be atemporary short-
term setback from rest area closure for renovation. Local and state policy makers and state DOTs would be able to
expand rest area parking without acquiring additiona land and with minimal disruption to surrounding neighborhoods to
satisy the safety issues resulting from inadequate rest area parking.

B.4. New Construction

The new congtruction category congsts of two levels of congtruction:  congtruction of truck pulloff areas within
the exigting right-of-way with no additiond facilities and congtruction of new rest areas. Financing options for anew
rest areafacility could include avariety of innovative financing options to overcome the traditiond barriers and help the
public sector meet the growing demand for truck parking at public rest aress.

Thefirgt option, truck pulloff areas, has the benefits of supplying additiond parking for trucks without the cost
of afull-service rest area and satisfies the needs of truck driversto have quit, ble, and convenient stopping
places for short-term rest dong the Interstates. The Pennsylvania Turnpike makes the most successful use of these
truck pulloff areas where the truck pulloff is adjacent to and visble from the Interstate. Overdl, this option offersa
moderate capital cost for the benefits derived from additiond parking. The second option, building anew rest areg,
supplies maximum truck parking and adds additional services and facilities, but it requires alarge capital expense.
These costs, however, could be shared through alow-cost |oan program for private operators, tax incentives, public-
private partnerships, or ashared facility gpproach. With a shared facility approach, the public rest area provides the
land for additiond parking, and a private operator maintains and operates the facility and services.

The impacts of funding options on the active parties—truck drivers, state DOTS, and policy makers—depend
on how the funds are tructured. Truck pulloff areas require minima funding, positively affect the tired truck driver, and
could quickly incresse the number of truck parking spaces on the Interstates. This option would not be of interest to a
public/private partnership or the private sector as there are no services provided. Theimpact of the second option, a
new rest area, depends on the financia structure established for construction.
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Efforts to support new additiona resting space along the Interstates may encounter some practicd political
difficulties. Difficultiesface policy makers a the Federd, state, and local levels because additiond funding for rest areas
will compete with other investment needs. Also, adjacent landowners may perceive a possible deva uation as a result
of noise, trash, and congestion. In some cases, new congtruction may be more feagbleif it islinked with the private
sector. Many of the private truck stop operators (44 percent) who participated in this study reported plans to expand
truck parking at their facilities. Truck stop operators reported that the biggest obstacles to increasing capacity are cost
and the availability of gpace or land. With a partnership arrangement, low-cost loans, or tax incentives, the public
sector could share in the burden of these two obstacles and provide new spaces in a cost-effective way.

The flexibility of this category accommodates variations in project and regiond characteritics. New rest area
planning should be part of a comprehensive method of increasing Interstate parking. The process should be evaluated
based on traffic characteristics, demand patterns, land availability, and topography.

B.5. Comparative Evaluation

Figure 111-1 summarizes the eva uation of each of the options rdative to the five criteria. These assessments
represent a characterization of the conclusions of thiswork from anationd perspective. Clearly, a combination of
options will ultimately be necessary to meet additiond truck parking needs.
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Figurelll-1. Summary of Categoriesby Evaluation Factors

No. Criteria ADEQUACY IMPLEMENTATION IMPACTS | SUPPORT FLEXIBILITY
Options EASE

1 MODIFICATION

la | Usesome car parking 3 M M M 3
areafor trucks at night

1b Use existing park-and; 3 M M M 3
ride facilities for night
overflow parking

2 RENOVATION

2a | Minor renovation of M 3 3 3 M
rest area parking lot
with pullthrough type
spaces

2b Major renovation by M F 3 3 3
redesigning parking Iqt
to add additional truch
parking spaces

3 NEW
CONSTRUCTION

3a | Build pulloff areas M M M

3b | Build new rest areas M F M 3

M 3 F
Yes Maybe No

capital funds are made ble either through public and/or private sources.

All of the options considered may not be suited to al geographica areas with their utility
depending on land cogts and availability, population density, average daily traffic, and percentage of
truck traffic. Truck pulloff areas, for example, may be appropriate for rural areas with great distances
between rest areas and a need for a short-term rest solution. Modification is useful in an areawhere
thereisaneed for anincrease in alimited number of gpaces or near an urban area where park-and ride
facilitiesare available. Rest arearenovation, both minor and mgor, is appropriate for rest areas where
the exigting design can be reconfigured and for which the renovation can expand both the number and
type of truck parking spaces significantly. New rest areas are appropriate where land is available and
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In genera, modification and renovation encompass the most cost-effective options, as shown
inFgurelll-1. A modification program would be relatively easy to implement and would have no
impact on neighboring landowners. Modification is only possible, however, a a seect group of public
rest areas and will only expand parking modestly at existing rest areas. The nighttime conversion of
park-and-ride lots to truck parking is generdly limited to urban areas across the country and will not
serve as a solution for non-urban markets; this program, however, could help truck parking issuesin
select urban areas. A modification program would not substantially improve the rest areatruck parking
shortage nationwide.

Renovation offers the potentid for the greatest number of additiond parking spaces at a
moderate capital cost. A renovation program would make the greatest use of existing land and would
receive support from state DOTS, policy makers, and truck drivers. Renovation would only be
possible on a case-by-case basisif arest area could be reconfigured to alow for increased parking.

Enforcement would not greetly improve the parking requirements nationwide and may
compromise highway safety if, for example, resting hours are limited or enforced at public rest areas
and an dternative resting solution is not offered. This category has high adminidrative costs and low
probability of support or implementation. Thereis little support from the perspective of enforcement or
ety officids.

Although new congtruction incurs the greatest expense, it dso offers the greatest advantage to
solving the rest area parking shortage. Thereis, however, some uncertainty as to whether it would
receive politica and locad support without a new financing initiative.

C. Cost Projections. A Public Rest Area Program

Based on the evaluation described above, this section presents a summary of the estimated
costs of a program designed to cost-effectively meet the public rest area parking shortfal. To do so, a
four-step methodol ogy was adopted:

® Four promising options—truck pulloff areas, minor renovation of exigting rest aress,
major renovation of existing rest aress, and new rest areas—were differentiated
based on the number of parking spaces that could be added.

(i) The approximate congtruction cost per parking space was estimated under each of
the four options. These costs reflect only the costs for parking spaces and do not
include cogs for sarvices or facilities. Likewise, the estimates are for paving only and
do not reflect other associated construction costs.
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@)  Thetotd shortfal in truck parking spaces at individual rest areas was andyzed to
determine the program category most appropriate to add parking spaces to meet
current requirements.

(iv) A low-high cost sensitivity analysis and aggregation was derived to estimate total
cost projections to meet current requirements for truck parking spaces.

A detailed andyss of the individua case studies on renovation and new construction of rest
areas provided vauable cost datafor the four options considered to add new truck parking spaces
adong Interstates. Table 111-2 summarizes the options and provides the estimated average cost
implications.

TABLE I11-2. Summary of Rest Area Options Consider ed
Options Potential for Additional Average Cost for Space’
Spaces Low High
Truck Pulloff 0-10 Spaces $ 5,000 $ 7,000
Minor Renovation 11-35 Spaces $10,000 $15,000
Major Renovation 36-50 Spaces $20,000 $25,000
New Rest Area >50 spaces $30,000 $35,000

* Based on information derived from truck stop operators and nationa rest area database (developed for this study).

For projecting cost estimates, 1,035 rest areas were used. From the total effective sample of
1,307 rest areas available in the database, data on the current stock of truck parking spaces were not
availablefor 117 rest areas®’ In addition, 155 rest areas in the total sample were estimated to have a
surplus number of parking spaces and were excluded from the sample used for cost analysis (Sncea
surplus of spacesin one rest area cannot be transferred to another to dleviate ashortfal). Therefore,
the find sample sze—the basisfor nationa level cost projections—congsts of atota of 1,035 public
rest areas requiring 28,400 additiona parking spaces (see Table 111-3 next page).

37 AlthoughtheWilbur Smithdatabasecontai neddataonatotal of 1,487 restareasnationwide, only 1,307 of thosecoul dactual ly
beusedintheanaysis. Dataonanumber of different variabl esweremi ssingfromthedatabaseonthe180recordsthat werel eft out
of thefinal sample.
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TABLE 111-3. Summary of Rest Areas Considered for Cost Analysis

Rest Areas with Excess Capacity 155
Rest Areas with Actual Truck Parking Spaces Data Missing 117
Sample Used for Cost Analysis 1,035
TOTAL Rest Areas 1,307

C.1 Analysisof the Current Shortfall Per Rest Area

To apply the average cost estimates outlined above, the total shortfal had to be analyzed on
anindividua rest areabasis. Thegod of thisanayss was to group the additiona space requirements
for each rest area under the four renovation/new congtruction options to facilitate the application of the
cost assumptions.

Figure 111-2 presents a cumul ative frequency distribution histogram of the total shortfall ona
per rest areabasis. The figure should be interpreted in this manner:  the curved cumuletive frequency
lineisread off the axis on the right which ranges from 0 to 100 percent. For example, approximately 9
percent of dl the rest areasincluded in the sample require five or fewer additiona parking spaces per
rest area.

Therefore, amajority (about 95 percent) of the rest areas in the sample require 50 or fewer
additional truck parking spaces per rest area. Approximately 65 percent of the rest areas inventoried
require 35 or fewer additiona truck parking spaces. Fifteen percent of the total rest areas require 10
or fewer parking spaces per rest area. The mgjority of rest areas inventoried require 20 to 40
additiond truck parking spaces. The distribution of the number of additiona parking spaces per rest
areais used to categorize the potentia option under each of the four options considered.

Approximately 43 percent of dl the additional spaces may be added under minor renovation.
Thirty-five percent of the shortfall in truck parking spaces may be added under the option of mgor
renovation. The construction of new rest areas may be required to provide about 20 percent of the
total shortfal in parking spaces. The remaining spaces may be added under the truck pulloff option,
which isthe least coglly dterndive available. The digtribution of the number of additiond parking
gpaces per rest areais used to categorize the potentia option under each of the four options considered
(see Tablell1-4). Thetota cost of providing the additiona estimated 28,400 truck parking spaces
ranges from $489 to $629 million.

Similarly, approximately 78 percent of dl the rest areas in the sample require 40 or fewer
additiona parking spaces per rest area. The frequency bars should be read off the left axis, which
ranges from 0 to 250. For example, gpproximately 87 of the rest areas included in the sample require
10 additiond parking spaces each. Similarly, gpproximately 220 rest areasincluded in the sample
require 40 additional parking spaces each.
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TABLE I11-4. Summary of Total Cost Estimates by Option Type
Option Total Number of Average Cost Per Space* Total Esimated Costs
Additional Spaces Low High (in $millions)
Truck pulloff areas 874 $ 5,000 $ 7,000 $4-6

Minor renovation 12,172 $10,000 $15,000 $122-183
Major renovation 9,763 $20,000 $25,000 $195-244
New rest areas 5,604 $30,000 $35,000 $168-196
All Options 28,412 $489-629

* Based on information derived from truck stop operators and national rest area database (developed for this study).

C.2 Cost Projections by Stateand FHWA Region

Table I11-5 presents the estimated cost projections, by state, of adding truck parking spaces at rest areas
under each of the four options considered. The summary table shows the number of additional spaces required
under al options based on the shortage defined at each rest area. For example, if arest areahad lessthan 10
spaces required, atruck pulloff areawas suggested. If arest areawas lacking in over 50 spaces, anew rest area
was proposed. Thetotal estimated costs of adding the parking spaces based on the option defined was then
cdculated. Thetota estimated cost columns indicate both alow and a high range for cost estimates. (Costs
associated with the condtruction and renovation of parking spaces vary significantly among states.)) The tota
estimated cogts for adding the 28,400 parking spaces under al the four options combined ranges from
approximately $489 million to $629 million. The states requiring the grestest expenditures are South Caroling,
Florida, and Pennsylvania. The states requiring the least expenditures are Nevada, Montana, and Indiana.
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Tablelll-5. Summary of Cost Estimatesby State

State Total - All Options

Total Spaces® Low High
Pennsylvania 1982 354 453
Florida 1669 30.3 386
South Carolina 1268 28.7 351
Virginia 1322 24.9 315
Connecticut 1025 26.0 311
North Carolina 1352 234 30.1
New Jersey 874 215 25.6
Georgia 969 195 24.3
Texas 1097 18.6 24.1
New York 1181 18.0 237
Cdifornia 1118 16.7 22
Louisiana 1017 16.6 216
lowa 969 151 198
Minnesota 813 145 184
Kentucky 733 147 183
Missouri 919 129 175
Arizona 609 104 134
Tennessee 627 128 159
Wisconsin 715 115 151
lllinois 845 10.3 144
West Virginia 625 104 135
Arkansas 856 121 16.2
Washington 570 105 132
Michigan 614 79 10.9
Oregon 533 83 10.9
Ohio 574 7.8 105
New Hampshire 327 14 9.0
Maryland 265 17 9.0
Colorado 420 6.3 83
M assachusetts 392 6.2 82
Nebraska 396 38 5.7
Idaho 336 41 5.7
Kansas 397 36 54
Utah 263 33 46
Maine 181 2.8 37
Oklahoma 220 21 32
North Dakota 115 09 13
South Dakota 7 0.6 0.9
Vermont 58 0.6 09
Montana A 0.2 0.2
Nevada ) 01 02
Indiana’ 1 0.0 0.0
Alabama’ NA NA NA
Rhode Island” NA NA NA
Wyoming’ NA NA NA
New Mexico NA NA NA
Missi ssippi” NA NA NA
Delaware’ NA NA NA
Total 28,412 489.5 628.9

":Additional spaces needed, by state. " Incomplete data
NA: Insufficient datato determine shortfall estimates Source: Apogee Research
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Table111-6 presents the cost projections for the nine FHWA-classified regions. Asthe table indicates, the largest
investment is required in Region 4, which conssts of Florida, Georgia, Kentucky, North Carolina, South Caroling,
and Tennessee. Thetota cost estimate for meeting the current demand in truck parking spaces for thisregion
rangesfrom

$129 million to $162 million. Region 1, which consists of Connecticut, Massachusetts, Maine, New Hampshire,
New Jersey, New Y ork, and Vermont, requires the second largest investment for providing additiona parking
spaces. Thetota projected codts for this region range from gpproximately $83 million to $103 million. Infact,
Regions 1 and 4 together account for approximately 43 percent of the tota projected costs. The problem, from a
totd investment standpoint, is least criticd in Regions 8 and 10, which require an outlay of approximately $11 to
$15 million and $23 to $30 million, respectively.

TABLE I11-6. Summary of Total Regional Cost Estimates by Option Type

FHWA Truck Pulloff Minor Renovation Major Renovation New Rest Areas Total Cost

Region (spaces) (spaces) (spaces) (spaces) ($ millions)
1 106 1,356 812 1,763 $83-$103
3 22 1544 1,608 1022 $78-$99
4 28 1677 3,49% 1,417 $129-$162
5 161 2,022 1,030 348 $52-$69
6 22 1,666 1,165 337 $48-$62
7 144 1,711 719 108 $35-$48
8 174 473 212 51 $11-$15
9 126 1,030 298 327 $29-$39
10 92 693 423 231 $23-$30
All Regions 874 12,172 9,763 5,604 $489-$629

C.3. Cost Projectionsfor Top 10 Critica Corridors

The 10 Intergate corridors in which the shortfal in parking spacesis most criticd are
presented in Table 111-7. The table indicates the total cost projections for dl of the four options for the
10 critica corridors. The largest outlay, which ranges from $57 million to
$71 million, isrequired in the 1-95 corridor, where approximately 2,700 more spaces need to be added
under the option of new rest areas (the most expensive option considered). Tota potentia outlays for
the remaining corridors typicaly range between $20 million and
$30 million. Approximately 80 percent of al additiona spaces along these 10 corridors may be added
under the options of minor and maor renovation. The remaining spaces may be provided through truck
pulloff areas and the congtruction of new rest aress.
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TABLE I11-7. Summary of Cost Estimatesby Top 10 Critical Corridors
Interstate Total Spaces Total - All Options

Estimate Cost ($ millions)
Low High
1-95 2,721 571 70.7
1-80 1,832 255 345
I-5 1,509 230 304
1-40 1471 27.3 34.6
I-10 1,468 230 30.3
1-90 1,297 18.7 24.8
1-70 1,208 18.0 294
1-81 1,189 235 354
1-75 1,174 19.7 254
1-35 1,163 200 25.7
Total 15,032 255.8 341.2

D. Summary

The study finds a current shortfall of 28,400 truck parking spacesin rest areas nationwide.
The cost to meet this demand totals approximately $489 million to $629 million. This summary section
outlines a gtrategy to help facilitate future rest area spending decisions over the next 10 years.

Data provided by the Federd Highway Adminigiration indicates that atotal of

$48.1 million in Federa funds was obligated for rest area-related projectsin 1994, resulting in $60
million of investment including the non-federd match. (Datawere not available on state only spending.)
Since 1991, atota of $168 million ($210 million with the non-federd match) has been spent to
renovate or expand public rest areas. This spending rarely resultsin new rest areas or additiond truck
parking spaces at exidting rest areas and are typicaly used for resurfacing, additiond lighting, and
expangon of sanitary facilities.

If the total investment required is spread over aperiod of 10 years, the average annual
expenditures on rest areas will bein the range of approximately $49 to $63 million before inflation, a
figure close to the current spending on public rest areas. The study aso indicates that the most cost-
effective way to increase the number of parking spaces to meet the requirementsis to renovate existing
rest areas and, where necessary, build new facilities.
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A clear public policy gpproach should be developed to andyze current spending practices
and integrate truck parking requirements into state DOT planning. After defining aneed or demand,
solutions must be developed through an orderly planning process and stated in terms of aprogram. To
ensure commitments to a rest area development program, objectives should be established, priorities
s, and funding levels defined as part of an overdl sate development objective.

One suggested gpproach isto establish a systematic planning strategy on astate level base on
acorrdationd anayss that identifies rest areas where immediate assstance is required in terms of
providing additiond truck parking spaces. Thisandyss could also be used to:

. examine the relationship between accident rates and parking shortfal
edimates—earlier sudies have suggested that a shortfal in truck parking spaces may
contribute to accidents, and

. examine the relationship between maintenance expenditures on damaged shoulders
and the shortfdl in truck parking spaces—shoulder damage may be a consequence of
increased illegal shoulder parking by trucks as aresult of their inability to park at rest
aress due to the unavailability of parking spaces.

Essentidly, this gpproach defines an orderly planning process and is afoundation for initiating a
comprehensive statewide rest area program.

The results of this research suggest that there is a significant, nationa shortage of truck parking
gpaces a night dong the Interstate system. Failure to solve the truck parking shortage could pose
sgnificant risks to the traveling public by forcing tired drivers to continue driving or park on inherently
dangerous locations such as ramps and shoulders.

E. Future Research

E.1 Capacity Utilization Modd

. Increase the sample size to include additiond rest areas from states excluded from the
model due to the unavailability of complete data.

. Develop asmilar econometric mode on aregionwide basis to control for potentia
differences across regions on truck parking usage at rest aress.
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. Incorporate additional and more specific data on the independent variables that were
represented using dummy variablesin the modd. Thiswill enhance the variancein the
independent variables and may add to the overdl predictive power of the moddl.

. Apply the model to data collected at different times of the year to shed light on
seasond differences in rest area usage by trucks.

E.2 Truck Parking Demand M odel

The possible extensons to the Truck Parking Demand Modd include:

. Increasing the sample size to include additiond data on rest areas that were excluded
from the origind model because the data was unavailable.

. Applying the methodology to a corridor-specific database to provide actud data on
the parameters of the model and to subgtitute the use of recommended parameters.

. Incorporating Smilar data on currently available truck parking spaces at private truck
stops to increase the efficiency of the modd to predict the current shortfal in truck
parking spaces at public rest aress.

The framework and findings of the study provide ussful informeation regarding the gpplication
of the models on a satewide or regionwide level. The findings suggest important policy implications
regarding the need for additiona truck parking spaces across the nation. The usable products of this
study include the Capacity Utilization Model and the Apogee Demand Mode. Both models can be
gpplied on a statewide, regionwide, and corridor level to assess the need for and to estimate additional
truck parking spaces at public rest areas. Researchers have recommended that future research should
concentrate on enhancing the currently available database to include data on all rest areas acrossthe
nation. Regular updating of the database and the modd s will provide input to policy initiatives regarding
trucking safety along Intersates.
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