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EXECUTIVE SUMMARY

The steady growth of commercial truck travel has led to an increasing demand for truck parking
spaces at public rest areas on interstate highwaiflorida. This research sought to understand
the truck parking problem in Floridaletermine the supply and demand characteristics for
commercial truck parkingasses technology that can be used to improve parking management,
and conduct a pilot prope to testa smart truck parking managemeathnologyto increase
operational efficiency of commercial drivers and reduce truck parking on shoulders, crashes due
to driver fatigue, and unnecessary diesel emissidhg major objectives of this research
included: i) Phasé.: to determine trends for truck parkingpatblic rest areas throughout Florida

and ii) Phase: to develop a suitable smart parking management system for commercial motor
vehicles and conduct a pilptoject.

Phasel involved collection of field observation data by the research team at all of the public rest
areas along the-10, 75, and 195 corridors. In order to manage the data collection process
effectively, the research team defined seven (7) segments on the Interstate Siatierwould

typically include three to five consecutive public rest aréas research team drove along these
segmats during nighttime over a twio-threeday period per segment, and visited each facility

in the segment at least once per night to collemta dregarding its supply and demand
characteristics. The research team determined the number of truck parking spaces at each
location and recorded total truck parking utilizatiDuring the site visits, the research team also
interviewed personnel esite, including security officers, state troopers, county sheriffs taad

Florida Department of TransportatioRJOT) staff, to obtain their observations about truck
parking and assess where illegal truck parking, if any, was occurring. The research team als
collected site layout information and explored truck parking patterns and safetyredsied to
commercial vehicle parkingh unauthorized areas on limited access highwAjter each site

visit, the raw data collectedasa nal yzed t o accmpirleep oa tfor dsotr eac
rest areas. This report included brief facility information, truck parking capacity (number of
parking spaces), date and time truck counts were taken, actual truck counts, percent utilization,
and interview notes summaing the information gathered from various sources such as truck

drivers, onsite security personnel, and FDOT



The data collection efforts described above enabled the research team to determine the level of
truck parking capacity problem experienced atherest area. This information was used to
divide the rest areas into three categories,
parking capacityssues 0 and depi ct ed tcbded maeferdll, v, armls on a
95; green was usddr a low parking capacity problem, yellow for a medium parking capacity

problem, and red for a high parking capacity problem.

Phase? of this research project included an assessment of technology that can be used to
improve truck parking management ast areas in Florida and deploy a pifwbjectto test
implementation. Thguiding concepfor this researchvasthat providing better information to

truck drivers about parking availability can reduce the number of trucks parking on shoulders,
crashes deito driver fatigue, and unnecessary diesel emissions.

The vehicle detection technology chosen for the mlatect at the Leon County rest areas
(eastbound and westbound) efd features wireless ground sensors, which detect the presence
of a vehicleas it comes to a stop aboveTihe actual occupancy determination is accomplished
using a uniqgue combination of differential magnetic induction measemtwith a builtin

infrared sensor. This combination technology allows the sensors to accuratelyimetdre
presence of a higblearance truck chassis without confusing it with another vehicle parked in an
adjacent space. The sensoosnmunicatehrough a network of wireless mesh repeaters, which
relay information to dta collectors on the premis@hedata collectors in turn are connected to

a central database via the Internet. Informational maps, histdatateports, and a number of

other applications can be accessed by the user, along with other shared data platforms and

devicessuch as smart jpimes

Over the course of this research, various softwaots were developed to complement the
wireless vehicle detection systatascribed abovencludinga GIS mapping application, a report
generation module, and an occupancy prediction mdtiel GISmapping application developed
for the pilot project represents an easy to read site map that offerstaireme f eed of t h
truck parking informationThe report generation module offers immediate access to historical

truck parking data collecteddim the truck parking facilitiesThe occupancy prediction model

vi



utilizes the Kalman filter tgredict availablgarking spaceat a date and timgpecifiedby the

user.
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1. INTRODUCTION

1.1 Background

Various kinds of freight are relocated daily in and out of Florida through several
transportation modes, such as truck, ship, and plane. Among all the modes, trucks move
more than 75 percent of tonnage annually, which makes the truckingrinthesteader

for freight movement in Florid¢Cambridge Systematics, 2007)ruck traffic is also
expected to grow significantly throughout Florida over the next couple of decades along
with the increasing population, globalization of the world economgy, @her factors,

such as the increased demand for-jngime deliveries, ommerce, and leghan
truckload shippingU.S. DOT, 2000Fleger et al 2002.

The combination of increased commercial motor vehicle traffic, tighter delivery
schedules, anfederally regulated limits on driving time (Hours of Service rules) lead to

a nationally recognized problem on interstate highways: increased demand for
commercial truck parking. Many states, including Florida, are experiencing a heavy
demand for commerdiaehicle parking at rest areas, one that exceeds cap&eirgral
studies have indicated that the inadequacy of parking facilities for commercial trucks may
be associated with fatigurelated crashedn addition, truck drivers who cannot find
parking sjaces at rest areas often choose to park on entrance and exit ramps, the roadway
shoulders, and other unauthorized areas during their required downtime. This is an illegal
practice which can affect roadway operations, create unsafe situatiorlseadrd dop

offs, erosion problems, clogging of the drainage system, air pollution, and accelerated
deterioration of the paveme(t.S. DOT, 2000; Fleger et.aR002 NCHRP Synthesis

317, 2003 Smith et al., 2006

1.2 Project Objectives

The steady growth of comercial truck travel has led to an increasing demand for truck
parking spaces at public rest areas on interstate highways in Florida. This research sought
to understand the truck parking problem in Floridatermine the supply and demand



characteristics dr commercial truck parkingassess technology that can be used to
improve parking management, and conduct a pilot project to test a smart truck parking
management technology to increase operational efficiency of commercial drivers, reduce
trucks parking o shoulders, crashes due to driver fatigue, and unnecessary diesel
emissions. The specific objectives of this research included: i) Rhdsedetermine
trends for truck parking at rest areas and weigh stations throughout Florida and it) Phase
2: to devebp a suitable smart parking management system for commercial motor vehicles

and conduct a pilot project.

1.3 Methodology

This research study was conducted in two phases: Rrease Phas@.

PHASE-1: Commercial Vehicle Parking Trends in Florida

To evalbate the adequacy of parking spaces for commercial trucks along interstate
highways in Florida and determine the extent of illegal truck parking, information on

supply and demand characteristics of commercial truck parking facilities is necessary.

Phasel o f t he proposed study i nventoried FIl or
commercial truck parking characteristics, determined current shortfalls in the supply of
commercial truck parking spaces, determined illegal parking, and surveyed relevant

stakeholders

PHASE-2: Implementing a Smart Parking Management System for Commercial

Trucks

Two goproaches to solving the truck parking shortagude (i) increasing the supply

of parking spaces and (ii) better matching supply and denmaackas where a parking
shortage existdncreasing supply of parking spaces is a direct but also a capital intensive
solution, whereas better matching supply and demand is more practical aptfexiste
(Smith et al., 2006 Phase2 of this research project included assessmémnechnology

that can be used to improve truck parking management in Florida by better matching

supply and demand at rest areas and deploy a pilot project to test implementation.



2. LITERATURE REVIEW

2.1 Introduction

This chapter provides a comprehensiegiew of the studies published with regards to
commercial vehicle parking at rest areas. The review has been conducted through an
investigation into research reports, articles, newsletters, aneéawgbes. The review is
divided into two main parts, keey in mind the two distinct phases of this research
project. The first part provides a detailed account of the research projects and studies that
have been conducted over a period of the last three decades. The second part of the

literature review discuss the different smart parking technologies currently available.

2.2 Previous Research on Rest AreasTruck parking and vehicle

detection technologies

The review in this section is provided in chronological form so that the readers can better
understandhe advancements and intensity of various research efforts conducted over the
last three decades.

A study in the State of Michigan (1985) concluded that there were seasonal differences in
occupancy times between passengers and heavy vehicles fort siresss (Twardzik and
Haskell, 1985). The Nebraska Department of Roads (1987) also conducted a study that
reported the mean time spent in rest areas by vehicle class. King (1989) performed field
studies as part of a National Cooperative Highway Reseaogdrd®n (NCHRP) project

at nine sites to determine the mean time spent by vehicles at rest areas. Perfater (1989)
performed a study to determine operation and motorist usage of interstate rest areas and
Welcome Centers in Virginia, compiling limited datattve dwell time of vehicles at 11

rest areas. Other related rest area studies that were conducted include Adams and
Reierson (1981), Melton (1989), and Byrne (1991).

In 1996, the American Transportation Research Institute (ATRI) conducted research to

evalate truck driver rest and parking needs along the National Interstate System by



developing analytical models to estimate the demand for truck parking spaces. The study
identified a shortfall of 28,400 truck parking spaces in public rest areas nationwide a

predicted the shortage would grow to 39,000 in ten years. The study also concluded that
the private truck stops were basically complementary facilities as opposed to a substitute

for public rest areas.

The Minnesota Department of Transportation (MnDQ%98) performed a commercial

truck usage nighttime parking demand analysis for the period of 1995 to 1998. The
objective of the study was to identify rest areas where there is a greater demand for
nighttime truck parking than there are available spandgs@document the frequency of

this occurrence. The study found that there were capacity issues with commercial vehicle
parking at 26 safety rest areas in Minnesota out of the 55 full service rest areas operated
by MnDOT. At these sites, the nighttime cmrcial vehicle parking usually was at

capacity or exceeded more than 3% of the weekdays or total days per year.

MnDOT conducted a study to determine nighttime commercial vehicle parking demand
at 15 highuse Minnesota rest areas. These rest areasprarously identified using the

data collected by MnDOT between 1995 and 1998 for oversized vehicles at 50 full
service rest areas around the state. Data was collected each night at 10:00 PM; midnight;
1:00, 2:00, or 3:00 AM depending on the end of dimiftcustodians; and 6:00, 7:00, or

8:00 AM depending on the start of the new shift for the custodians. The data was used to
provide a trend analysis and to project the parking demands by year 2020, as well as to
provide some recommendations in the form fofure design and data collection
considerations (MnDOT, 2001).

Garder and Bosonetto (2002) conducted a study for the New England Transportation
Consortium (NETC) focused on finding out the design and operation issues of interstate
rest areas in New Ermghd. The researchers collected data through surveys to determine
usage trends and motorists' preferences. The outcomes of the study suggested that
motorists agree to the necessity of the rest areas along the interstates; however, they

stressed the need farweltinformed system to assist in deciding the use of rest areas.



The researchers proposed a kiosk system to provide this information to travelers using a

GIS interface.

In 2005, the Federal Motor Carrier Safety Administration (FMCSA) began stutiyicig
parking issues and identified two possible solutions to the increasing problem of truck
parking capacity at rest areas. One solution is to increase the supply of spaces and better
match supply and demand in areas where a parking shortage existbethgolution was

to use Intelligent Transportation Systems (ITS) to develop a system that can provide
commercial motor vehicle drivers with re@he parking availability information in order

to better match the demand for parking spaces with the existipply. Since the first
solution was capital intensive, a higher degree of recommendation was associated with
the ITS solution (Smith et al., 2005). Following its recommendation, in 2007, FMSCA
began the smart parking initiative to demonstrate whetheraidplications were a better
solution for providing commercial truck drivers with rei@mhe information. Researchers
conducted field tests to determine the feasibility of using magnetometry technology,
which detects the presence of magnetic metals, tblestgparking availability.

Connecticut DOT (2008) conducted a statewide rest area and service plaza study to
address the parking issues in facilities such as rest areas and service plazas and provide a
comprehensive plan of action. The study was comduat response to the Federal

Hi ghway Administrationbés (FHWA) initiative
that address the issue. The study involved extensive data collection based on the
projected future traveler demands. Furthermore, the stuggdhéh the development of
recommendations for improvements to such facilities. One of the important conclusions
drawn by the research team was that different modes of transportation have their different
service requirements. Therefore, in specific refezaioctruck parking, it was suggested

that trucks and automobiles should have separate parking areas wittefiedd
pedestrian routes to decrease the possibility of internal conflicts at the sites.

In 2008, the North Jersey Transportation Planninghéuity (NJTPA)published a study

on truck rest stops. The assessment was done in order to identify potential locations for



truck rest areas in the northern New Jersey and port area. The study found out that a vast
majority of the truck drivers encountershortage of truck parking facilities, specifically

in the case of long overnight parking requirements. As a result, the drivers have to park
on the shoulders. The severity of the problem has been emphasized by the fact that nearly
300 trucks were observeoh the shoulders of major limiteatcess highways in the
NJTPA region or on local roads in the port area, near rail yards, or adjacent to warehouse
and distribution centers during a weekday night (NJTPA, 2008).

Banerjee et al. (2009) undertook a study @ALTRANS to investigate accidents
involving driver fatigue near rest areas (and to evaluate methods for reducing them) by
conducting a spatial evaluation of fatigietated collisions. The study made a
comparison of normal ramps to those of rest argetream and downstream ramps, and
found that trucks were the primary vehityg@e involved in rest area ramp collisions. The
study also revealed that some rest areas had too few parking spots, which therefore
contributed to the cause of accidents. Thestadhalyzed the collision rates due to the
shoulder parking (termed as informal rest areas) and found that such ramps had a higher

rate, or greater chance, of collision than other ramps.

Al-Kaisy et al. (2010) conducted a study collecting and analyzingdj tme data from

three rest areas in Montana. They utilized surveillance cameras attached-tnakigh
mobile trailers. These cameras were powered with solar panels, and the mobile trailers
were deployed for one week at each study site. Manual procesdimg field dwell time

data was utilized in this study.

Finally, Gates et al. (2012) conducted a study for the Michigan Department of
Transportation (MDOT) to determine the value of public rest areas, including Welcome
Centers, in Michigan. The research@erformed a benefdost analysis to determine the
economic feasibility of the rest areas in the Michigan interstate system. The B/C analysis
was performed both at the individual rest area, as well as the system, level. The results of
the economic anatys showed that nearly all MDOT rest areas currently possess B/C

ratios that exceed 1.0, while the system of rest areas in the state was also found extremely



feasible with a B/C ratio of 4.56. The individual values for the 81 facilities ranged from
between0.78 to 11.66. Most of the rest area benefits came through comfort/convenience

(i .e.., the Avalued t o us<eelated crashesrandrteairismct i o n
benefits (Welcome Centers only). The researchers also developed a software toal to al

for the estimation of impacts associated with the removal of rest area(s) from the system.

2.3 RealTime Tools: Brief Overview

This section discusses technologies and approaches related to i) available vehicle
detection technologies, ii) occupancylotgation methods, and iii) forecasting space

availability.

Available Vehicle Detection Technologies

The literature review indicates that a wide range of intrusive andintasive
technologies have been successfully introduced or proposed in pradaim@in the basic

input data for parking systems, such as: (1) inductive loop detector, (2) magnetic sensor,
(3) ultrasonic sensor, (4) infrared sensor, and (5) machine vision (video image processor).
Havinoviski et al. (2000) considered which specifitadeollection technologies were the

most practical for different scenarios:
1 In-garage information: infrared sensor;
1 Surface lot information: inductive loop detector or ultrasonic sensor; and

1 Wide-area parking information: video image processing.

OccupancyCalculation Methods

There are essentially two approaches in using automation to determine how many spaces

are available at a particular parking af8anith et al. 2005)

1 Individual Parking Bay Detection: Either sensorsreinstalledin eachparking
spaceor a video pattern recognition systemused tocount available spaces.
While this approach offers accuracyjstmore costly with respect ®quipment
and installatior{Smith et al. 2005)



1 Count In and Count Out: This method includegsounting of the rumber of
trucks entering and exiting a parking area usingensorand, subsequently,
calculationof the number of vehicles currently parké@mith et al. 2005)As
guoted from Smi hishusually pradlices le6s2a@cOrétg results t
because notllavehicles will park in a designated space, some vehicles will take
up multiple spaces, and a sensor misread may never be corrected unless the

parking area closes periodically or a manual count and correction is performed.

Forecasting Space Availability

Smith et al . (veh G bérfectly i accadratec parkireg soccup@in€y detection
system will only indicate the number of spaces available at a particular point in time.
What the drivers need, however, is an indication of whether spaces will bebkvaila

the time he or she arrives at the truck stop or restéaiéee study lists the following

guotedapproaches to deal with this probtem

1 AFurnish information to the driver just before the entry to the rest area or truck
stop.With a less than-ininutelag, the actual occupancy number is not likely to
change significantlyHowever this does not help a driver to choose among rest
locations, since somef themmay be many mi | Eeithdtawn t he
2005)

1 AFurnish information on the number of spa occupied and the number of spaces
available and let drivers do their own estimating as to whether spaces will be
available when they arrive. This may be sufficient for a driver who is familiar
with the corridor, but may not beclpful to an unfamiliardriverd (Smith et al.
2005)

1 AProvide a forecast of space availability, based on historical infornxatkam
exampleif 20 spaces are open now at 7:00 PM, thenititlikely be full by 8:00
PM (Smith et al. 2005)



1 AAllow drivers to send an inquiry orequest for parking to the parking
management syatn, and incorporate this requesibng wth requests from other
driversinto the forecasts(Smith et al. 2005)



3. PHASE-1: COMMERCIAL VEHICLE PARKING
TRENDS IN FLORIDA

3.1 Introduction

Phasel of this regarch project included an evaluation of the commercial vehicle parking
trends at public rest areas in Florida (Figure 1). The major objective of this analysis was
to assess the adequacy of public parking spaces for commercial trucks along interstate
highways in Florida, identify facilities that reach or are over capacity during the busiest
hours of the day (usually nighttime hours), and determine the extent of illegal truck

parking.

°lmes,ﬂ'z@lcksoh

@ Service Plaza
6 Truck Comfort Station
@ Welcome Center

Figure 1: FIl oridads rest areas
(Source: FDOT)
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The specific objectivesf Phasel included: (i) to determine the supply characteristics of
public truck parking facilities along interstate highways in Florida; (ii) to determine the
demand characteristics of facilities along interstate highways in Florida; (iii) to determine
public truck parking facilities that are being used and to what capacity; and (iv) to
determine current shortfalls in the supply of commercial truck parking spaces along

interstate highways in Florida.

3.2 Interstate Segments

Phasel involved collection offield observation data by the research team at all of the
public rest areas along thel0, +75, and 195 corridors.In order to manage the data
collection process effectively, the research team defined seven (7) segments on the
Interstate System which gically included three to five consecutive public rest areas
(Table 1). For example, the Broward, Collier, Lee, and Charlotte rest areas on the south
section of 475 constitute one such segment, Segment #7, with a length of about 127
miles (Figure 2). Theesearch team drove along these segments during nighttime over a
two-to-threeday period per segment, and visited each facility in the segment at least once
per night to collect data regarding its supply and demand characteristics.

(o SRR

= Okeechobee
anatee Hardee St Lu
Highlands™ !
e Soto y

Figure 2: Segment #7
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Table 1: Interstate segments

SEGMENT 1-{0 WEST)
30651 RA Escambia/3 10 4 N/A
30031 RA Santa Rosa/3 10 29 25
30041 RA Okaloosa/3 10 58 29 158
30050 RA Holmes/3 10 96 38
30061 RA Jackson/3 10 133 37
30070 RA Gadsden/3 10 162 29

SEGMENT 2-10 EAST)

30081 RA Leon/3 10 194 N/A
30091 RA Jefferson/3 10 233 39
20101 RA Madison/2 10 265 32 124
20111 RA Suwan-Columba/2 10 294 29
20121 RA Baker/2 10 318 24

SEGMENT 3-76 NORTH)
20622 RA Hamilton/2 75 470 N/A
20162 RA Columbia/2 75 413 57
20172 RA Alachua/2 75 382 31 141
50182 RA Marion/5 75 346 36
50192 RA Sumter/5 75 308 30

SEGMENT 4-95 NORTH)
20611 RA Nassau/2 95 378 N/A
20331 RA St. Johns/2 95 331 47 90
20321 RA St. Johns/2 95 302 29

12



Table 1: Interstate segmentgcontinued)

40401 RA Brevard/5 95 227 N/A
40391 RA Brevard/5 95 169 26 120
50381 RA St. Lucie/4 95 133 36
50341 RA Martin/4 95 107 58
SEGMENT 6-1b CENTRAL)
70251 RA Hillsborough/7 75 238 N/A
10370 RA Manatee/1 275 7 N/A N/A
70360 RA Pinellas/7 275 13 N/A
70241 RA Pasco/7 75 Closed N/A
SEGMENT 7-7b SOUTH)
40490 RA Charlotte/1 75 161 N/A
10290 RA Lee/l 75 131 30 197
10280 RA Collier/1 75 63 68
10270 RA Broward/4 75 34 29

3.3 Data Collected

The research &n determined the number of truck parking spaces at each location and
recorded total truck parking utilization. Total parking utilization is the percentage of
trucks parked both legally in the parking spaces and illegally elsewhere at the facility
with regect to the available capacitlyor example, if a rest area has 18 parking spaces,
and at 1:00 AM it has 18 trucks parked legally, as well as 3 trucks parked at the entrance
and 4 trucks parked at the exit, this yields a total of 25 trucks parked atctimmo
resulting in a 139% utilization ratio for the site at 1:00 AM.

During the site visits, the research team also interviewed persomsiiepincluding
security officers, state troopers, county sheriffs, and the Florida Department of

13



Transportatior(FDOT) staff, to obtain their observations about truck parking and assess

where illegal truck parking, if any, was occurririthe research team also collected site

layout information and explored truck parking patterns and safety issues in unauthorized

areas on limited access highways (Figure 3).

Site Layout Information

f FDOT Project-Commercial Motor Vehicle Parking trends at Rest arcas and Weigh Stations \
necsarame | Hillsborouph NoRTH  (1-76 Milemarke~223)
DirvctionLocation NoRTH (M’ l‘,bll)

Date WEDNGSPRY MorwIvG SHIFT (MIDVIGHT -8 Am) | 4
C .0‘ n.’""f Time Nnmber:annlu

truck lot =12 Midnight n_',i:::‘;. :"'"“' ToTAL =3 9

Unefficial porking 2:00 AM :g“-as“‘"w T Tell=Y 3

In vao*fFvJ'fv 1 :N’m\_va& AT

0n ramps AN 4 ':;!L . Total =4 >
e g ead ||
U ey o\ad WTUETEY r
L 8:00 AM -isk{:jps Tetnl =23 j

Truck Parking Data Collection Form

Interviews

Figure 3: Types of data collected by the research team

3.4 Data Analysis and Reporting

After each site visit

1

t he

raw dat a

col

for each of the visited restems. This report included brief facility information, truck

parking capacity (number of parking spaces), date and time truck counts were taken,

actual truck counts, percent utilization, and interview notes summarizing the information
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gathered from variousources such as truck drivers,-gite security personnel, and
FDOT (Figure 4).

( LEON COUNTY REST AREA REPORT \

Interstate Number | I-10
Facility Number 30081 Eastbound

Mile Marker 194
Capacity 12 [ Distriee [ 2
Truck Counts
Date Time Count % Utilization
Ssptember 6, 2011 3:47 AM ] 67
September 7, 2011 2:33 AM 10 83
Interstate Number | I-10
Facility Number 30082 Wastbound
Mile Marker 194
Capacity 14 [ Distriee [ 2
Truck Counts
Date Time Count % Utilization
Ssptamber 6, 2011 4:20 AM 13 93
Saptember 7, 2011 3:18 AM 19 136

INTERVIEW NOTES

e Both facilities have limited space for truck parking, with ezstbound
and westbound having 12 and 14 parkmg spaces. respectively.
These facilities also have z small trailer parking lot with 5 parkmg
spaces which is unofficially used by overflow trucks.

e Accordmg to the security officers mterviewed, the westbound
facility reaches capacity at least 4 nights 2 wesk and parkmg on
access ramps and the highway shoulder (sbout 2-3 trucks) is
fraquently observed. This statement was also confimed by the
observations of the research team durmg datz collsction.

e On the other hand, the eastbound facility experiences a lightsr
demand as comparad to the westbound facility s there are two
large gas stations with commercial truck parkmg befors this
facility which could be used by drivers headed east. Accordmg to
the security officers mterviewed, illegal parking happens at this

\fmlity rarely and, if it happens, it 15 most of the tme m the fy

of access ramp parkmg.

Figure 4: Data analysis and reporting

The data collection efforts described above enabled the research team to determine the

level of truck parking capacity problem exmarced at each rest area. This information

was used to divide the rest areas into three categtmvesmedium, and highhased on

the Al evel of tr uc koamaepiktedntiee restangas on d eolorpr ob |l e
coded map for-LLO, 75, and 195; green was used for a low parking capacity problem,

yellow for a medium parking capacity problem, and red for a high parking capacity

problem. The following three sections of this chapter present the rest area reports for each

visited facility, the resultingalor-coded map fothe F10, +75, and 195 corridors, and

the relevant photographs taken during the visits documenting illegal parkitigese

corridors.
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3.5

[-10 Corridor Rest Area Reports

ESCAMBIA COUNTY WELCOME CENTER

Truck Counts

Interstate Number | [-10

Facility Number 30010

Mile Marker 4
Capacity 31 District 3
Truck Counts
Date Time Count % Ultilization

September 8, 2011 3:25 AM 29 94

September 9, 201] 2:50 AM 24 77
Notes

1 The security officer indicated that, although the truck parlobh@perates at near

capacity about four (4) nights a week, there is no significant truck parking
problem at this facility, as it never gets packed except during Christmas time.

The security officer also indicated that no illegal parking is allowed at thi
facility; thus, if there are no parking spaces available, truck drivers will simply
keep moving as most drivers know that rest areas in Santa Rosa or Okaloosa
County typically have spaces available. Nevertheless, curbside parking is
occasionally observe@dnd less frequently, access ramp parking.

A weigh station is located only one mile before this facility east-d@, which

could be used (or better utilized) by truck drivers for nighttime parking. Although
a common issue in Florida, this problem (itee hesitation of truck drivers to use
weigh stations for nighttime parking) requires attention if the parking capacity

problem at rest areas is to be managed more effectively.
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SANTA ROSA COUNTY REST AREA

Truck Counts

Interstate Number | I-10
Facility Number 30031 Eastbound
Mile Marker 29
Capacity 75 District 3
Truck Counts
Date Time Count % Ultilization
September 8, 2011| 3:55 AM a7 63
September 9, 2011| 3:27 AM 39 52
Interstate Number | 1-10
Facility Number 30032 Westbound
Mile Marker 29
Capacity 75 District 3
Truck Counts
Date Time Count % Ultilization
September 8, 2011| 2:40 AM 63 84
September 9, 2011| 2:00 AM 58 77
Notes

1 The eastbound and westbound facilities at this rest area are fairly new (built in
2004) with a relatively highreick parking capacity.

1 According to the security officers interviewed, due to the high capacity, both
facilities can typically accommodate the truck parking demand very well and

rarely reach full capacity (a couple of truck parking spaces are usually left)
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OKALOOSA COUNTY REST AREA

Truck Counts

Interstate Number | I-10
Facility Number 30041 Eastbound
Mile Marker 58
Capacity 47 District 3
Truck Counts
Date Time Count % Ultilization
September 8, 2011| 4:25 AM 35 75
September 9, 2011| 4:05 AM 33 70
Interstate Number | I-10
Facility Number 30042 Westbound
Mile Marker 61
Capacity 47 District 3
Truck Counts
Date Time Count % Ultilization
September 8, 2011| 6:00 AM 43 92
September 9, 2011| 4:20 AM 40 85
Notes

1 The security officers indicated ah the westbound facility is busier than the
eastbound facility as it is the first option for truck drivers headed westlon |
before the Santa Rosa County rest area and the Escambia County Welcome
Center; for drivers headed east, the Okaloosa eastbaaitityfbecomes the third
option after these two rest areas.

1 The westbound truck parking lot typically operates at or above capacity about
four (4) nights a week, with occasional illegal parking on the access ramps and
highway shoulder. On the other harttle eastbound facility does not reach
capacity more than a few nights per month, with an average nighttime utilization
of around 75%.
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HOLMES COUNTY REST AREA

Truck Counts

Interstate Number | I-10
Facility Number 30050 Eastbound/Westbound
Mile Marker 96
Capacity 12 District 3
Truck Counts
Date Time Count % Ultilization
September 8, 2011| 5:10 AM 14 117
September 9, 2011 4:50 AM 15 125

Notes

1 This rest area has a small truck parking lot with only 12 spaces available. It is also
one of the oldestest areas on10. This facility experiences a high level of truck
parking capacity problem. According to the security officer interviewed, the
parking lot operates overcapacity most nights of the week.

1 The research team observed that various undesigrsades within the
commercial vehicle parking lot were being used by overflow trucks. Also, a
couple of trucks were observed to enter the facility, but were forced to leave due
to the unavailability of truck parking spaces. The security officer indicatedrt
to 10 trucks on average are turned down in a typical night due to the

unavailability of parking spaces.
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JACKSON COUNTY REST AREA

Truck Counts

Interstate Number

1-10

Facility Number

30061 Eastbound

Mile Marker 133
Capacity 8 District
Truck Counts
Date Time Count % Utilization
September 6, 2011 2:30 AM 9 113
September 7, 2011| 1:20 AM 13 163
Interstate Number | I-10
Facility Number 30062 Westbound
Mile Marker 133
Capacity 11 District
Truck Counts
Date Time Count % Utilization
September 6, 2011| 2:13 AM 11 100
September 7, 2011| 1:00 AM 17 155

Notes

1 Both facilities have very limited space for truck parking, with eastbound and
westbound having only 8 and 11 truck parking spaces, respectively. The
westbound facility has a traifl@arking lot, which is unofficially used by overflow
trucks. According to the security officers interviewed, both facilities reach
capacity at least five (5) nights a week.

1 The research team observed trucks parked on the entrance ramp and in various
undesignated spaces within the parking lot at the eastbound facility. The
westbound facility has truck parking stalls designed foffo## trailers, which

make it very difficult for truck drivers to maneuver around, especially when the

lot is at neatcapacity.
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GADSDEN COUNTY REST AREA

Truck Counts

Interstate Number | I-10
Facility Number 30070 Eastbound/Westbound
Mile Marker 162
Capacity 41 District 3
Truck Counts
Date Time Count % Utilization
September 6, 2011 1:30 AM 24 59
September 7, 2011 1:57AM 33 81
Notes

1 According to the security officers interviewed, although this rest area may reach
capacity one or two (2) times a week, it does not experience a significant truck
parking capacity problem; most nights enough parking space is avaitable t
trucks, thus illegal parking is rarely observed.

1 During the two nighttime visits, the research team did not observe the facility

reaching capacity.
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LEON COUNTY REST AREA

Truck Counts

Interstate Number

1-10

Facility Number

30081 Eastbound

Mile Marke r 194
Capacity 13 District
Truck Counts
Date Time Count % Utilization
September 6, 2011| 3:47 AM 8 62
September 7, 2011| 2:33 AM 10 77
Interstate Number | I-10
Facility Number 30082 Westbound
Mile Marker 194
Capacity 13 District
Truck Counts
Date Time Count % Utilization
September 6, 2011| 4:20 AM 13 100
September 7, 2011| 3:18 AM 19 146

Notes

1 Both facilities have limited space for truck parking. These facilities also have a

small trailer parking lot with 5 parking spaces, which isdusy overflow trucks.

1 According to the security officers interviewed, the westbound facility reaches
capacity often during weekdays, and parking on access ramps and the highway
shoulder (about -3 trucks) is frequently observed. This statement was also

confirmed by the observations of the research team during data collection.

1 On the other hand, compared to the westbound facility, the eastbound facility
experiences a lighter demand due to the two large gas stations with commercial
truck parking which argoositioned before this facility and could be used by
drivers headed eashccording to the security officers interviewed, while illegal
parking rarely occurs at this facility, if it happens, it will occur along the access

ramps.
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JEFFERSON COUNTY REST AREA

Truck Counts

Interstate Number | I-10
Facility Number 30091 Eastbound
Mile Marker 233
Capacity 21 District
Truck Counts
Date Time Count % Utilization
August 4, 2011 1:43 AM 18 86
August 5, 2011 1:25 AM 20 95
Interstate Number | I-10
Facility Number 30092 Westbound
Mile Marker 233
Capacity 22 District
Truck Counts
Date Time Count % Utilization
August 4, 2011 1:17 AM 17 77
August 5, 2011 12:48 AM 18 82

Notes

1 According to the security officers interviewed, both facilities reachacap at

least three to four ¢8) nights a week.

1 The major problem at both facilities is that the truck parking stalls were designed
for 48-foot trailers, whereas 5f®ot trailers are predominantly used today. Hence,
the current layout makes it very dddilt for truck drivers to maneuver around,
especially when the lot is at neaapacity. According to the security officers,
because of this the truck

I Ssue, par king

cannot be utilized at capacity.
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9 During the sitevisits, the research team observed that, due to the problem
mentioned above, some truck drivers chose to park on access ramps at both

facilities, although the truck parking lot was not at full capacity.
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MADISON COUNTY REST AREA

Truck Counts

Interstate Number | 1-10
Facility Number 20101 Eastbound
Mile Marker 265
Capacity 20 District
Truck Counts
Date Time Count % Utilization
August 4, 2011 2:18 AM 13 65
August 5, 2011 1:.53 AM 15 75
Interstate Number | I-10
Facility Number 20102 Westbound
Mile Marker 265
Capacity 17 District
Truck Counts
Date Time Count % Utilization
August 4, 2011 6:20 AM 12 71
August 5, 2011 5:58 AM 13 77

Notes

1 As indicated by the security officers interviewed, the eastbound and westbound
facilities at this relsarea do not experience a significant truck parking capacity
problem. The truck parking lot at both facilities may reach capacity one to two (1
2) nights a week, but there are usually a few spaces left in the truck parking lot.

Accordingly, illegal truckparking is not a concern at this rest area.

25



SUWANNEE/COLUMBIA COUNTY REST AREA

Truck Counts

Interstate Number | I-10
Facility Number 20111 Eastbound
Mile Marker 294
Capacity 14 District 2
Truck Counts
Date Time Count % Utilization
August 4, 2011 2:47 AM 12 86
August 5, 2011 2:27 AM 16 114
Interstate Number | I-10
Facility Number 20112 Westbound
Mile Marker 295
Capacity 14 District 2
Truck Counts
Date Time Count % Utilization
August 4, 2011 4:53 AM 18 129
August 5, 2011 4:37 AM 15 107

Notes

1 The security officers interviewed indicated that both facilities at this rest area
operate at or above capacity almost every weeknight. The research team has

observed illegal parking on access ramps and highway shoulders at both facilities.
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BAKER COUNTY REST AREA

Truck Counts

Interstate Number | I-10
Facility Number 20111 Eastbound
Mile Marker 294
Capacity 21 District
Truck Counts
Date Time Count % Utilization
August 4, 2011 3:38 AM 23 110
August 5, 2011 3:25 AM 26 124
Interstate Number | I-10
Facility Number 20112 Westbound
Mile Marker 295
Capacity 21 District
Truck Counts
Date Time Count % Utilization
August 4, 2011 4:18 AM 22 105
August 5, 2011 4:02 AM 24 114

Notes

1 Both facilities at this rest area have a very HigWel truck parking capacity

problem. The research team has observed illegal parking on access ramps and

highway shoulders at both facilities.
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3.6 1-10 Corridor Truck Parking Problem Map

1-10 CORRIDOR REST AREAS

] Okaloosa Jackson
San’ta Rosa Holmes /.
‘ @ g ¥: Joffernon Madison
oxC) . &Ko
Escambia_\ = ngs i, @
(Welcome Center) % \ teonl 7 G
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Level of Truck Parking Capacity Problem
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Figure 5: 1-10 corridor truck parking problem map
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3.7 PhotographsTaken at I-10 Corridor Rest Areas

Figure 6: A truck parked on an on-ramp near Tallahassee. The research team
observed this type of illegal parking at many oframps along 10.

Figure 7: Trucks parked at Holmes County rest area
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Figure 8: Two owerflow trucks parked near the exit at Holmes County rest area

Figure 9: The cramped design of the parking lot at Jackson West makes it difficult
for trucks to get in and out during nighttime
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08/05/2011

Figure 10: lllegal parking at Baker East

Figure 11: lllegal parking at Baker West
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Figure 12: Ruined pavement due to truck parking at Suwanne€olumbia East
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08/05/2011

Figure 13: Trucks parked on the access ramp at Madison East

08/06/2011

Figure 14: lllegal parking at Madison West
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08/05/2011

Figure 15: lllegal parking at Jefferson West
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3.8 |-75 Corridor Rest Area Reports

HAMILTON COUNTY WELCOME CENTER

Truck Counts

Interstate Number | I-75
Facility Number 20140
Mile Marker 470
Capacity 38 District 2
Truck Counts
Date Time Count % Utilization
August 4, 2011 5:32AM 39 103
August 5, 2011 5:10 AM 42 111
Notes

1 The security officer indicated that the truck parking lot at this facility operates at
or above capacity almost every weeknight.

1 The research team did not observe any illegal parking on access ramgs or th
highway shoulder. The overflow trucks were parked in various undesignated

spaces within the commercial vehicle parking lot.
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COLUMBIA COUNTY REST AREA

Truck Counts

Interstate Number | I-75
Facility Number 20161 Northbound
Mile Marker 413
Capacity 49 District 2
Truck Counts
Date Time Count % Utilization
August 2, 2011 2:27 AM 41 84
August 3, 2011 1:.50 AM 54 110
Interstate Number | I-75
Facility Number 20162 Southbound
Mile Marker 413
Capacity 49 District 2
Truck Counts
Date Time Count % Utilization
August 2, 2011 2:48 AM 51 104
August 3, 2011 2:05 AM 50 102

Notes

1 Both facilities reach capacity at some point during nighttime almost every
weeknight; however, weekends are usually better.

1 According to the security officer interviewedlegal parking is observed quite
often at both facilities. As construction is ongoing at both facilities, truck drivers

are currently prevented from parking on the access ramps of the rest area.
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ALACHUA COUNTY REST AREA

Truck Counts

Interstate Number | I-75
Facility Number 20171 Northbound
Mile Marker 383
Capacity 7 District | 2
Truck Counts
Date Time Count % Utilization
August 2, 2011 1:.50 AM 10 143
August 3, 2011 1:20 AM 8 114
Interstate Number | I-75
Facility Number 20172 Southbound
Mile Marker 382
Capacity 13 District 2
Truck Counts
Date Time Count % Utilization
August 2, 2011 3:30 AM 16 123
August 3, 2011 2:37 AM 14 108

Notes

1 Both facilities have very limited space for truck parking, with northbound and
southbound having onlyand 13 truck parking spaces, respectively.

1 During the site visits, many trucks were observed that entered the facility but had
to leave due to the unavailability of truck parking space. According to the security
officer interviewed, illegal parking on eess ramps is often observed at both
facilities.
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MARION COUNTY REST AREA

Truck Counts

Interstate Number | I-75
Facility Number 50181 Northbound
Mile Marker 345
Capacity 47 Districts |5
Truck Counts
Date Time Count % Utilization
August 2, 2011 6:00 AM 28 60
August 3, 2011 12:40 AM 21 45
Interstate Number | I-75
Facility Number 50182 Southbound
Mile Marker 346
Capacity 45 Districts | 5
Truck Counts
Date Time Count % Utilization
August 2, 2011 4:00 AM 46 102
August 2, 2011 10:25 PM 22 49
Notes

1 Both facilities have a trailer parking lot to accommodate excess truck parking
demand. These lots can hold from 20 to 25 trucks.

1 The regular truck parking lot in the southbound facility reaches capacity during
weeknights, whereas the northbouncchess capacity only one or two-2) nights
a week.

1 The security officers in both facilities indicated that they rarely, maybe two or
three nights per month, see both the regular truck and trailer lot full. Due to the
extra capacity from the trailer lotjagal parking is less likely to occur at these

facilities.

38



SUMTER COUNTY REST AREA

Truck Counts

Interstate Number

I-75

Facility Number

50191 Northbound

Mile Marker 307 Northbound
Capacity 44 District |5
Truck Counts
Date Time Count % Utilization
August 2, 2011 5:05 AM 44 100
August 3, 2011 12:10 AM 40 91
Interstate Number | I-75

Facility Number

50192 Southbound

Mile Marker 308 Southbound
Capacity 34 District |5
Truck Counts
Date Time Count % Utilization
August 2, 2011 4:.45 AM 37 109
August 2, 2011 11:30 PM 30 88

Notes

1 The southbound facility has a trailer parking lot which is used to accommodate
excess truck parking demand. This lot is smaller than the trailer parking lots at the
Marion County facilities, holding from 10 to 12 truckehe northbound facility,
however, does not have a trailer parking lot.

1 According to the security officers interviewed, both facilities get packed between
1:00 and 4:00 AM at least three to four4Bnights a week, including the trailer
parking lot in tle southbound facility.

1 The security officers indicated that the current closure of the Pasco County rest
area placed extra demand on these facilities. They expect the demand to go down

once the Pasco County rest area reopens.
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HILLSBOROUGH COUNTY REST ARE A

Truck Counts

Interstate Number | I-75
Facility Number 70251 Northbound
Mile Marker 238
Capacity 18 District |7
Truck Counts
Date Time Count % Utilization
May 17, 2011 11:30 PM 29 161
May 18, 2011 2:00 AM 43 239
May 19, 2011 4:00 AM 34 189
May 20, 2011 1:00 AM 30 167
Interstate Number | I-75
Facility Number 70252 Southbound
Mile Marker 238
Capacity 43 District |7
Truck Counts
Date Time Count % Utilization
May 18, 2011 4:00 AM 30 70
May 19, 2011 6:00 AM 27 63
May 20, 2011 2:00 AM 28 65
Notes

1 According to the security officers interviewed, the northbound facility is packed
almost every weeknight between 10:00 PM and 6:00 AM, whereas the
southbound facility gets busy mostly on Sunday and Monday nights. The
northbound facility also t&a trailer parking lot that can accommodate about 15
trucks. The southbound facility is newer than the northbound facility and can

accommodate more trucks in the regular truck parking lot.

1 The research team observed a high amount of parking activitycessaamps in

the northbound facility.

1 The security officers indicated that when the Pasco County rest area was open,

there was less demand for the Hillsborough County rest area.
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PINELLAS COUNTY REST AREA

Truck Counts

Interstate Number | I-275

Facility Number 70360

Mile Marker 13

Capacity 20 District |7

Truck Counts
Date Time Count % Utilization
May 19, 2011 2:00 AM 4 20
May 20, 2011 4:00 AM 6 30
May 21, 2011 12:30 AM 3 15
Notes

1 This rest area is located at the north end of the Skyway briggeutk parking
capacity is on the low side with 20 truck parking spaces available. This rest area
mainly serves passenger cars and experiences low truck traffic.

1 The security officer who has experience with the Pinellas County, Hillsborough
County, andPasco County rest areas indicated that the Pinellas County rest area
has no problem with truck parking (due to low demand) whereas the Hillsborough
County and Pasco County (currently closed) rest areas have a severe capacity

problem.
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MANATEE COUNTY REST A REA

Truck Counts

Interstate Number | I-275

Facility Number 10370

Mile Marker 7

Capacity 16 District 1

Truck Counts
Date Time Count % Utilization
May 18, 2011 11:45 PM 7 44
May 19, 2011 8:00 AM 4 25
May 20, 2011 12:30 AM 6 38
Notes

1 This rest aea is located at the south end of the Skyway bridge. Its truck parking
capacity is on the low side with 16 truck parking spaces available. As is also the
case with the Pinellas County rest area (north end of the Skyway bridge), this rest
area mainly sengepassenger cars and experiences low truck traffic.

1 The security officer indicated that she saw the truck parking lot crowded only on

national holidays.
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CHARLOTTE COUNTY REST AREA

Truck Counts

Interstate Number | I-75

Facility Number 10270

Mile Marke r 161

Capacity 26 District 1

Truck Counts
Date Time Count % Utilization
May 1, 2011 11:36 PM 5 19
May 3, 2011 1:30 AM 16 62
May 4, 2011 1:45 AM 13 50
Notes

1 This rest area has a variety of nearby alternatives for truck drivers to use,
including agas station with a large parking lot, the parking lot of a big retailer,
and a weigh plaza three miles south of the rest area. Given the extra capacity
added by these alternatives, this rest area does not experience a significant
parking capacity problem.

1 An important point indicated by the security officers and FDOT personnel
interviewed was the hesitation of truck drivers to use the weigh plaza which is
only three miles south of the rest area. While a common issue in Florida, this
problem requires atteon if the capacity demands at rest areas are to be managed

effectively.
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LEE COUNTY REST AREA

Truck Counts

Interstate Number | I-75

Facility Number 10280

Mile Marker 131

Capacity 50 District 1

Truck Counts
Date Time Count % Utilization
May 1, 241 10:10 PM 13 26
May 3, 2011 12:50 AM 15 30
May 4, 2011 1:00 AM 12 24
Notes

T This rest areads truck parking capacity
spaces available. As indicated by the security officer and truck drivers
interviewed, tis rest area does not experience a severe truck parking capacity
problem, although it occasionally fills up depending on the produce season.

1 A truck driver who uses this rest area twice every week regularly for overnight
stay said that he typically findee truck parking lot full only two (2) out of eight
(8) times every month.
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COLLIER COUNTY REST AREA

Truck Counts

Interstate Number | I-75

Facility Number 10290

Mile Marker 63

Capacity 16 District 1

Truck Counts
Date Time Count % Utilization
May 2, 2011 1:.50 AM 18 113
May 3, 2011 3:00 AM 17 106
May 4, 2011 2:45 AM 14 88
Notes

1 This rest area has one of the smallest truck parking lots in Florida with 16 spaces
available. It is also in a remote location on the Alligator Alley portion s vith
no other nearby alternatives for truck drivers. Hence, this rest area experiences a
hightlevel of truck parking demand and operates over its capacity during
weeknights, especially between 2:00 AM and 5:00 AM.

1 According to the FDOT Fort Myers Operationdfi€e, this rest area is scheduled
for reconstruction in fall 2012, and another facility will also be constructed on the

opposite side at the same mile marker.
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BROWARD COUNTY REST AREA

Truck Counts

Interstate Number | I-75

Facility Number 40490

Mile Marker 34

Capacity 60 District | 4

Truck Counts
Date Time Count % Utilization
May 2, 2011 2:30 AM 24 40
May 3, 2011 3:40 AM 20 33
May 4, 2011 3:25 AM 18 30
Notes

1 This rest area was built as a model rest area and has a truck parking capacity of 60
trucks, one of the highest observed by the research team in Florida.

1 The security officer, who has been working at this rest area for the last eight
years, indicated that he seldom saw the facility operate at its capacity. This

statement was also confirmday a truck driver whom the research team

interviewed.
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3.9 |-75 Corridor Truck Parking Problem Map
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Figure 16: I-75 corridor truck parking problem map
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3.10 Photographs Taken at +75 Corridor Rest Areas

Figure 17: Research team members interviewing@ truck driver at the Lee County rest area

Figure 18: Trucks parked on the shoulder at Columbia South
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Figure 19: Truck parked on the shoulder at Columbia North

Figure 20: Another truck parked on the shoulder at Columbia North
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Figure 21: The truck parking lot of Alachua North during daytime
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3.11 1-95 Corridor Rest Area Reports

NASSAU COUNTY WELCOME CENTER

Truck Counts

Interstate Number | 1-95
Facility Number 20310
Mile Marker 378
Capacity 36 District 2
Truck Counts
Date Time Count % Utilization
June 16, 2011 1:15 AM 36 100
June 17, 2011 1:.05 AM 29 81
Notes

1 The security officer indicated that the truck parking lot reaches capacity almost
every weeknight. He also indicated that many truck drivers related that they did
not know about the availability of truck parking at the Welcome Center.

1 The facility usually gets very busy at nighttime, but the research team did not
observe any illegal parking outside of the truck parking lot. If the lot is full, the
trucks simply leave. Tén access ramps do not have enough room for shoulder

parking.
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ST. JOHNS COUNTY REST AREA (Mile Marker 331)

Truck Counts

Interstate Number | 1-95
Facility Number 20611 Northbound
Mile Marker 331
Capacity 73 District 2
Truck Counts
Date Time Count % Utilization
June 16, 2011 4:00 AM 45 62
June 17, 2011 2:00 AM 33 45
Interstate Number | 1-95
Facility Number 20612 Southbound
Mile Marker 331
Capacity 67 District 2
Truck Counts
Date Time Count % Utilization
June 16, 2011 2:45 AM 50 75
June 7, 2011 2:15 AM 51 76
Notes

1 There are two rest areas in St. Johns County, one at mile marker 331 and the other
at mile marker 302. The northbound and southbound facilities at mile marker 331

have a truck capacity of 73 and 67, respectively, which isadrthe highest

observed by the research team in Florida.

1 The gas station with a large truck parking lot located south of the rest area reduces
the demand for the northbound facility, whereas the southbound facility is the first
option for truck drivers befre the gas station; hence, the southbound facility
typically gets more truck traffic than the northbound facility.

1 According to the security officers, illegal parking happens rarely at the
northbound facility, whereas illegal parking is occasionally oleskrat the

southbound facility.

52




ST. JOHNS COUNTY REST AREA (Mile Marker 302)

Truck Counts

Interstate Number | 1-95
Facility Number 20331 Northbound
Mile Marker 302
Capacity 15 District 2
Truck Counts
Date Time Count % Utilization
June 16, 2011 4:30 AM 32 213
June 17, 2011 3:15 AM 29 193
Interstate Number | 1-95
Facility Number 20332 Southbound
Mile Marker 303
Capacity 18 District 2
Truck Counts
Date Time Count % Utilization
June 16, 2011 3:30 AM 32 178
June 17, 2011 3:00 AM 30 167

Notes

1 The northbound and southbound facilities at this rest area are much smaller than
that of the other St. Johns County rest area at mile marker 331. They both have a
small RV lot which is used for overflow parking.

1 Both facilities operate over capacitymst every weeknight. The research team

observed illegal parking at both facilities after midnight.
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BREVARD COUNTY REST AREA (Mile Marker 227)

Truck Counts

Interstate Number | 1-95
Facility Number 50341 Northbound
Mile Marker 225
Capacity 26 District |5
Truck Counts
Date Time Count % Utilization
May 12, 2011 3:00 AM 46 177
May 12, 2011 5:00 AM 41 158
May 13, 2011 3:15 AM 29 193
May 14, 2011 1:30 AM 30 115
Interstate Number | 1-95
Facility Number 50342 Southbound
Mile Marker 227
Capacity 22 District 5
Truck Counts
Date Time Count % Utilization
May 12, 2011 12:00 AM 50 227
May 12, 2011 4:00 AM 56 255
May 13, 2011 12:00 AM 47 214
May 13, 2011 6:00 AM 46 209
Notes

1 There are two rest areas in Brevard County, one at mile marker d2Aeanther
at mile marker 169. The northbound facility of this particular rest area is typically
busy, whereas the southbound facility is extremely busy. Both facilities have a

picnic area used for truck parking, adding an additional capacity of 10 to 15

trucks.

1 Both facilities in this rest area have a severe capacity problem regarding nighttime
truck parking. The research team has observed illegal parking on access ramps

and highway shoulders at both facilities.
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BREVARD COUNTY REST AREA (Mile Marker 169)

Truck Counts

Interstate Number | [-95

Facility Number 50381 Northbound

Mile Marker 168
Capacity 70 District 5
Truck Counts
Date Time Count % Utilization
May 12, 2011 2:30 AM 37 53
May 13, 2011 4:00 AM 41 59
May 14, 2011 12:00 AM 26 37

Interstate Number | 1-95

Facility Number 50382 Southbound

Mile Marker 169
Capacity 70 District 5
Truck Counts
Date Time Count % Utilization
May 12, 2011 3:00 AM 71 101
May 13, 2011 2:00 AM 56 80
May 13, 2011 6:00 AM 58 83
Notes

1 The northbound and sthbound facilities at this rest area have a truck parking
capacity of 70 each, one of the highest observed by the research team in Florida.
According to a security officer, the northbound facility can typically
accommodate the demand for truck parking weell and rarely reaches capacity.

On the other hand, the southbound facility is usually much more crowded and
either reaches or approaches capacity almost every weeknight.

1 The research team did not observe any illegal parking outside of the rest area; all

overflow trucks were parked within the commercial vehicle parking lot.
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ST. LUCIE COUNTY REST AREA

Truck Counts

Interstate Number | 1-95
Facility Number 40391 Northbound

Mile Marker 133
Capacity 48 District 4
Truck Counts
Date Time Count % Utiliza tion
May 12, 2011 6:00 AM 25 52
May 13, 2011 4:00 AM 27 56
May 14, 2011 12:00 AM 20 42

Interstate Number | [-95
Facility Number 40392 Southbound

Mile Marker 133
Capacity 48 District 4
Truck Counts
Date Time Count % Utilization
May 12, 2011 5:00 AM 44 92
May 13, 2011 2:00 AM 48 100
May 13, 2011 6:00 AM 24 50
Notes

1 The security officers indicated that the southbound facility is full almost every
weeknight as trucks are moving towards to Miami. The northbound facility
occasionally reaches cagty.

1 The research team did not observe any illegal parking outside of the rest area. It
was observed that various undesignated spaces within the commercial vehicle

parking lot were being used by overflow trucks.
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MARTIN COUNTY REST AREA

Truck Counts

Interstate Number | 1-95
Facility Number 40401 Northbound
Mile Marker 106
Capacity 55 District 4
Truck Counts
Date Time Count % Utilization
May 12, 2011 3:00 AM 43 78
May 13, 2011 1:00 AM 37 67
May 13, 2011 11:00 PM 20 42
Interstate Number | 1-95
Facility Number 40392 Southbound
Mile Marker 133
Capacity 55 District 4
Truck Counts
Date Time Count % Utilization
May 12, 2011 12:00 AM 67 122
May 13, 2011 3:00 AM 55 100
May 13, 2011 6:00 AM 35 64
Notes

1 The parking trends observed in tiest area were very similar to those observed
in St. Lucie County. The security officers indicated that the southbound facility is
usually more crowded than the northbound facility because it is the last stop for
truck drivers on 95 before Miami. The sdbbound facility operates over
capacity almost every weeknight during nighttime, whereas the northbound
facility reaches capacity one to twaZ) nights a week on average.

1 The research team did not observe any illegal parking outside of the rest area. It
was observed that various undesignated spaces within the commercial vehicle

parking lot were being used by overflow trucks.
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3.12 1-95 Corridor Truck Parking Problem Map
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Figure 22: 1-95 corridor truck parking problem map
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3.13 Photographs Taken at 95 Corridor Rest Areas

Figure 23: Trucks parked on the highway shoulder at Brevard North (MM 227)

Figure 24: Trucks parked on the exit ramp and highway shoulder at Brevard North
(MM 227)
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Figure 25: Trucks parked on the exit ramp at Brevard North (MM 227)

Figure 26: A truck parked on the highway shoulder at Brevard North (MM 227)
getting ready to leave just after sunrise
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Figure 27: Truck parked on the exit ramp at Brevard South (MM 227) in the early
hours of the day

Figure 28: Ruined pavement due to shoulder parking at St. Johns
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Figure 29: Trucks parked on the highway shoulder at St Johns (MM 302)
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4. PHASE-2: IMPLEMENTING A SMART PARKING
MANAGEMENT SYSTEM FOR COMMERCIAL TRUCKS

4.1 Introduction

Phase? of this research project ilicled anassessment of technology that can be used to
improve truck parking management at rest areas in Florida and deploy a pilot project to
test implementation. Theverriding thesis for this research was tpabviding better
information to truck drives about parking availability can reduce the number of trucks
parking on shoulders, crashes due to driver fatigue, and unnecessary diesel emissions.
The smart parking management system for commercial motor vehicles presented in this

report is based on thelfowing tenetdSmith et al., 2005):

1. The system must accurately and reliably
and ifit is not full, the number of spaces remain{&gnith et al., 2005)

2. The system must include the capability to archive data, sb Historical
information on parking occupancy can be assembled and mon{tmgth et al.,
2005)

3. The system must forecaspace availability for approaching drivers at a micro
level by combiningthe realtime parking space occupancy information with the
historical parking trend informationS mi t h et al . Ever0o® 5) i ndi
perfectly accurate parking occupancy detection system will only indicate the
number of spaces available at a particular point in time. What the driver needs,
however, is an indideon of whether spaces will be available at the time he or she
arrives at the rest aréa. Mo r énacasesrwhere information is being broadcast
over a wide area (for example, to drivers who are still many miles away), it is not
enough to simplyrovidethe current space availability, when tlraformation is
likely to change by the time the driver arri&snith et al., 2005)
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4.2 Wireless Vehicle Detection System

In order to make the best decision in choosing the appropriate technology for the
propogd smart parking management system, the research team has completed the
following steps: (i) a detailed literature review as summarized in Chap{ey meetings

with the FDOT personnel and other stakeholders to gather their technical, functional, and
non-functional requirements from the proposed system, and (ii) a review of
commercially available technologies which could be used for the purpose of this
research.Ultimately, the decision as to what technology and approach were most
appropriate was madeter weighing factors such as available technology and their
suitability for truck parking applications, discussions with potential vendors, survey of
the chosen pilot project rest area and its infrastructure, and schedule and budget

considerations.

Thevehicle detection technology chosen for the pilot project and presented in this report
features wireless ground sensors, which detect the presence of a vehicle as it comes to a
stop above them. The system was provided and installed at the selectedIBgersy

LLC, which was contracted to act as the integrator and general contractor on the project.
Nedap AVI of the Netherlands is the manufacturer of all the required hardware (Figure
30).

Figure 30: Wireless vehicle detection system application at &st area in Europe
(Source: www.nedapavi.com)
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System Components and Hardware Description

The actual occupancy determination is accomplished using a unique combination of
differential magnetic induction measurement with a HBailtinfrared sensor. This
combination technology allows the sensors to accurately determine the presence of a
high-clearance truck chassis without confusing it with another vehicle parked in an
adjacent space. The sensors communicate through a network of wireless mesh repeaters,
which relay information to data collectors on the premises. The data collectors in turn are
connected to a central database via the Internet. Informational maps, historical reports,
and a number of other applications can be accessed by the user, along evighatbd

data platforms and devices such as smart phones (Figure 31).

SENSORS RELAY NODES DATA COLLECTORS SERVER REPORTING /GUIDANCE/ALERTING

Figure 31: System components and hardware description

The wireless vehicle detection system presented in this report is comprised of several
subcomponents performing specific i@ capturing and transferring data to the back
end. Below is a description of the system hardware components. Technical specifications
for these components can be found in Appeifdix
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Sensor Nodes
Detection nodes are ground sensors that can detectevgh@sence via magnetic and
infrared sensors (Figure 32 and 33). This information is then communicated wirelessly to

relay nodes, which in turn relay the information to a data collector.
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Figure 32: Top view (left) and bottom view of the ground sensor
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Figure 33: Ground level section view of the sensor
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Relay Nodes

Relay nodes are used to pass information from the ground sensors back to the data
collector. These nodes are typically mounted 10 feet or higher off the ground and require

a semiline of dght between other system components. Relay nodes ensure faster

communication between the sensors and data collector, as well as an alternate or

redundant means of communication for delivering information to a data collector.

Data Collectors

Data collectes are communication hubs that receive information being passed along
from relay and detection nodes, and then make that raw information available via serial
or Ethernet connections. In doing this, the collector provides an interface between the
detectiomnodes and the host system, whether local or ebas®d.

4.3 Site Selection and Site Survey

After deciding on the vehicle detection technology to be used in this research, the next
task included selection of the site for the pilot project. Related @esivincluded: (1)
define preliminary siteselection criteria; (2) identify candidate parking facility locations

in Florida that meet the criteria; (3) gather and assess general information on parking
conditions for candidate locations; (4) conduct physstaiveys at the most promising

parking areas; and (5) select the optimal location for system deployment.

Two preliminary siteselection criteria were defined by the research team: (i) level of
truck parking capacity problem and (ii) location. Based lasé two criteria and using

the information collected in the first phase of the project, the research team identified
three candidate rest areas that presented aléwghtruck parking capacity problem and

illegal parking activity, as well as an easy e&x point (i.e., location) for travel and
procurement purposes. Site surveys and analyses at the shortlisted rest areas were
conducted in conjunction with the baseline information gathered in the first phase of the
research and included the collection afdgional information, such as inventory of
current structures, trees, light poles and electrical sources on the site, availability of

power and communications, lot size and configuration, and need for work permits for
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system installation. Ultimately, tHeeon County rest areas (eastbound and westbound) on
[-10, located two miles west of Tallahassee, were selected by FDOT as the pilot project
site for the wireless vehicle detection system described above (Table 2, Figure 34, 35,
and 36).
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Figure 34: Leon County rest area outside of Tallahassee, FL

Table 2: Leon County rest area information

Facility Number 30081 Eastbound

FF = Handicapd facilities, restrooms, picn
tables, drinking water, pet exercise area:
outside night lights and telephones.
V = Vending machines

30082 Westbound
Interstate Number 1-10
) ) 192 Eastbound
Prior Exit Number 196 Westbound
Mile Marker 194
Facility Type FE,V

40 Picnic Shelters:
(24 East, 16 West)
56 Picnic Tables:
(24 East, 32 West)
No Walking Trails

Nighttime Security

Yes
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Google earth

Figure 35: Leon County rest area (Eastbound)

Figure 36: Leon County rest area (Westbound)
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4.4 System Design and Layout

To develop the appropriate system design and layout for the Leon County rest areas
(eastbound and westbound), the basicfions of each component within the proposed
wireless vehicle detection system were reviewed, taking into account the findings of the
site survey and the technical specifications of the system components. Optimal
communication for the wireless vehicle eleion system relies on proper placement of

the system components-gite. The primary guideline is to ensure components have a
general line of sight between one another and do not exceed the documented distance

limitations for communication.

Figure 37: Leon County rest area system design and layout

The final system design and layout for the Leon County rest areas is shown indigure
The eastbound and westbound rest areas mirror each other with equipment installation.
Both rest areas contained tt8ck parking spaces each. Each parking space was elected
to have three equally spaced sensors to maximize sensing accuracy, which led to
installation of 78 ground sensor nodes in each rest area. Also, a teightf8) relay

nodes were installed in dacest area, including three (3) nodes attached to existing light
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poles and three (5) nodes attached to small sign poles installed by the contractor. These
additional poles were necessary to provide optimum network coverage. Finally, a data
collector was [aced 20 feet above ground level in each rest area to complete the network.
In the wireless vehicle detection system, only data collectors require main power,

whereas the sensor nodes and the relay nodes are battery powered.

45 Hardware Installation

Preparation for the hardware installation included a review of the scope of work, along
with the tools and labor necessary for project implementation. Sensors were to be placed
on the asphalt road surface, with relay nodes being installed overhead onlkghTihes
required the use of both a core drill for the road surface and a bucket truck for the
placement of the overhead equipment. The complete list of equipment required for

installation is as follows:

- Core Drill (Water Cooled) - Mix tank or Buckets for Mortar

- Core Drill Bit (3“2-inch inner diameter) - Mortar Trowel

- Water Tank or Source for drill - Electrical Outlet or Generator

- Wet/Dry Vacuum - Chalk or Construction Spray Paint
- Powered Hand Chipper - Nylon String

- Chisel or Flathead Screwdriver - Detector Node Initiator Magnet

- Quick-setting Mortar - Bucket Truck

Sensor Installation

The initial step in preparing for installation of the sensors included distributionsifeon
safety signage and the coning off of work areas. Alternate traffic routes were also
designated. Installation areas required the absence of vehicles for about eight (8) hours to

allow for proper mortar cure times.

After marking off the work zone, the process of confirming measurements and sensor
placement based on the original installafibein was started. Locations for the drilling of
the first sensors were marked using chalk. The absolute middle of the parking space was
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marked for node placement, followed by two additional marks for nodes in the same
parking space. These markings weracpld in the center of the same parking space-at 25
foot intervals on either side of the original center mark. The sensors were to be installed
in straight lines across the parking spaces, so a nylon string was used to maintain the
accuracy of the line durg the initial markings. Starting with the initial markings for
sensor placement in the first parking space, subsequent markings were made in the

following parking spaces with the aid of the nylon guide line.

Once all the parking bays were marked, tbeeadrilling process was initiated. A 3%

inch inner diameter core bit was used to drill for sensor placement (Figure 38). The holes
were drilled to a depth of 2% inches (Figure 39). This allowed the mortar a small amount
of room to settle beneath the serssthemselves. After the drilling of a hole was
completed, the core was removed. Sometimes the use of a chisel or flathead screwdriver
and hammer was needed to loosen the core from its base. Any excess road base within
the hole was chipped away, and teenaining water and debris from the bottom of the

hole was vacuumed (Figure 40).

' A

Figure 38: Core drilling process
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Figure 40: The removed core and the sensor to be installed
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After all the required holes weready, a sensor was placed next to each hole in no
particular order. The sensor ID was then read from the top of each sensor and recorded on
the installation map. This was important because the sensor ID could become illegible
due to wear and tear, and knog the exact location of each unique sensor is important

for data collection and troubleshooting in the future.

The quick drying mortar required for sensor node installation was prepared once drilling

was over, I n accor dan c kcations. {The optirmat commiatencyf act ur «
of the mortar was found to be that of toothpaste. Previous experience of the contractor
indicated that excessive amounts of water in the mortar led to the sensor floating within

the hole and protruding.

Application of he mortar and placement of the sensors was performed one parking space
at a time from the east to west sides of the rest area. Approximately eight (8) ounces of
mortar was placed in each hole. The contractor made sure that enough mortar was used so
that wren the sensor was pressed into the hole, a small amount of mortar came out of the
top. The excess mortar was removed from around the edge of the sensor and the tops of

each sensor were cleaned with a wet cloth (Figure 41).

Figure 41: Sensor being istalled by the technician
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Sensors are shipped to site from the factor
mode if it does not see a network for a long period of time. This design preserves the

battery of the sensor in the event of accidentalatan. Therefore, once a sensor was
installed, the activation magnet was waved
mode, i . e. ., sensor Awake up.o0o This process
reporting their status more frequently.nd network is in place yet, the sensors will

gradually slow down their frequency of communication again over the course of a 24

hour period. This step can be performed at a later time, if the data collector arehack

network are not available yet; hovwesy regardless of when performed, it is easier to

implement when no vehicles are over the sensors.

Figure 42: The first row of sensors after installation
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Relay Node Installation

Relay nodes are mounted to light poles via stainless steel baacts.ple mounted
weighed less than three (3) pounds, including the relay nodes which weighed less than a
pound each; hence, structural weight capacity was not a concern for the poles. Relay
nodes were placed on several light poles within the rest arese Tibeles were mounted
approximately 20 feet above ground in order to communicate over the top of trucks to

other relay nodes esite (Figure 43).

Figure 43: Relay node mounted to light pole

Relay nodes have a maximum communication distance of 18X was necessary to

install additional poles for relay node placementsida (Figure 44). These additional
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poles, 10 feet in height, were placed in the existing median, which separated the truck
parking area from other vehicle parking, and relagesowere attached to the top of each
pole. This provided the proper amount of coverage and overlap for the network to
communicate effectively. The relay nodes are battery powered (similar to that of the
sensors in the ground), thus no power access onadlkes was needed. The relay nodes

were also activated with the node magnet due to the same reasons previously discussed.

Figure 44: Relay node mounted to traffic sign pole

Data Collector and Camera Installation

The data collector is the main netwdnkb for the wireless vehicle detection system,

collecting data passed to it from the relay nodes. It is the only system component that
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requires main 110V power. Due to this requirement, the data collector was placed at a
central pole close to the main laling, with power running from the rest area breaker box

to the pole and up to the data collector (Figure 45). The data collector functions as the
bridge between the local sensor network and the Internet. Therefore, the data collector
must be connected t@n internet source in order to take advantage of its remote access
features. The Leon County rest areas had no preexisting Internet connectivity available.
To address this issue, cellular modems were placed inside the data collectors in order to
make the gstem remotely accessible. In addition, wireless routers were installed,
providing both wekbased security and wireless access to the system directly from on

site.

Figure 45: Data collector mounted to light pole

Another important feature ohé wireless vehicle detection system included the cameras
that were placed beneath the data collectors at both rest areas (Figure 46). The cameras

were used to test the accuracy of the system.
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Figure 46: Data collector and the camera
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5. GIS MAPPING APPLI CATION AND REPORT
GENERATION

5.1 Introduction

This chapter describes the software tools developed to complement the wireless vehicle
detection system introduced in Chapfelincluding the GIS mapping application and the

report generation module.

5.2 Network Administration and System Diagnostics

Management of data received from the sensors at the rest area begins on a network of
servers monitored and managed by IPsens. These servers collect all incoming data from
the site via a secure VPN connectiom gmopagate the SQL relational database used for

the generation of reports later on.

The reliability of sensor data is of major importance. Network strength tests, sensor
interrogation, data latency evaluation, and sensor calibration are all diagposticked
by the vendor. Coupled with builh sensoflevel diagnostic intelligence, these services

allow for increased system reliability and accuracy.

5.3 Online Access to Software Tools

The GIS mapping application as well as the report generation mdeuddoped for the
pilot project at the Leon County rest areas can be accessed over the Internet at:

http://ipspark.webhop.net/ipro_fldot pilotAccess to the online system is currently

password ptected; however, readers interested in reviewing these software tools can
contact the Principle Investigator (PI) to receive login information. The following
sections provide an overview of the GIS mapping application and the report generation

module.

80


http://ipspark.webhop.net/ipro_fldot_pilot

Please enter your User Name and Password and then click
Log In.

User Name:

Password:

Figure 47: Login screen

Once logged on to the system, the user can access the GIS mapping application (Actions
> GI'S map) and the report generation modul e
tab.

Home  Actions

GIS Map

Occupancy

Figure 48: Main menu
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5.4 GIS Mapping Application

The GIS mapping application developed for the pilot project at the Leon County rest
areas represents an edsyead site map that offers argai me f eed of the si

parking information (Figures 49, 50, 51, and 52).

The Webbased applicatiorallows for both an administrative and public interface.
Administrative rights allow users total access to all information from the Leon County
rest areas. Users at this level gain immediate access to an operator overview of the site,
enabling both a broadiew of the site or detailed information at the sensor level.
Administrators can also make adjustments to the visual layout of the map, change
preferences, and gain access to the video integration portion, which shows a live feed of
onsite parking actity. This access level also controls the data available to view through

the public interface of the map, adjusting the map to show more relevant data for general

public usage.
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Figure 49: GIS interface
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Figure 50: Camera view (Leon East)
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Figure 51: GIS interface in aerial view (Leon East)
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Figure 52: GIS interfacein aerial view capturing both rest areas
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