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ABSTRACT

Traveler information is critical for the safety and efficiency of commercial vehicle
operations (CVVO). The objectives of this project are to (a) review traveler information
technologies and practices in Virginia, (b) understand CVO community information needs, (c)
document data availability to support a CVO information system, and (d) recommend a
framework for a comprehensive Virginia CVO information system and develop
recommendations for improvements to CVO traveler information systems in Virginia.

The research team followed a multi-pronged approach to capture CVO stakeholders’
opinions, which included a survey of truck drivers, interviews with carriers and other public and
private-sector stakeholders, and a thorough review of other states’ truck traveler information
initiatives. Carriers and truck drivers relied on several communications tools to select the “best”
routing. Business models and available resources vary considerably among truck drivers and
different carriers. In general, the traveler information provided by the Virginia Department of
Transportation (VDOT) received positive ratings. Truck drivers and carriers put special emphasis
on the need for accurate and real-time data to make informed decisions. Based on the
information collected, the researchers identified the main issues faced by the CVO community in
several key areas, the main gaps in the existing practice, and proposed possible actions to fill
these gaps. These potential actions were ranked based on potential cost and implementation
difficulty level and were organized based on the channel most probable for implementation. The
study found that, while VDOT has traditionally served as collector, aggregator, provider, and
presenter of data, the private sector is now participating in almost all of these role. There is
agreement among stakeholders that VDOT’s major role in the CVO traveler information network
must be as a data provider and facilitator to maximize the use of the data and development of
new tools. An ideal system will not only provide coverage for the whole state (towns and cities
included), but will also have connectivity with other states. Especially important is the
development of applications that provide real-time information for truck drivers regarding
presence of work zones, incidents, and traffic congestion.

Main recommendations include: (1) enhancing functionality of the trucking resource page
to make information (e.g., route and bridge restriction information, work zones, and incidents)
more easily accessible and publicizing their resources to the wider CVO community; (2)
maximizing data sharing and outreach of available information and creating a forum to discuss
with private stakeholders the best way to share available data; (3) enhancing the available truck
restrictions maps by integrating length restrictions, posted bridges, and height restriction data, as
well as adding at least pre-trip/stop routing capabilities; (4) expanding the current 511 systems to
include truck-specific data; and (5) reviewing existing signed route restrictions for adequacy and
conspicuity and providing statewide guidelines. The implementation of these recommendations
will enhance the availability of information and promote collaborations between public and
private stakeholders to implement new tools and applications. Collectively, this will help
enhance CVO, minimize violations, and contribute to safer and more efficient truck operations in
Virginia.



FINAL REPORT

TRAVELER INFORMATION
FOR THE COMMERCIAL VEHICLE OPERATIONS COMMUNITY

Alejandra Medina Flintsch
Senior Research Associate, Center for Infrastructure Based Safety Systems

Yingfeng (Eric) Li, Ph.D., P.E
Senior Research Associate, Center for Infrastructure Based Safety Systems

Cristian Druta
Senior Research Associate, Center for Infrastructure Based Safety Systems

Ronald Gibbons, Ph.D.
Director, Center for Infrastructure Based Safety Systems

Andrew Kassing
Project Assistance, Center for Infrastructure Based Safety Systems

Brian Williams
Research Associate, Center for Infrastructure Based Safety Systems

Andrew Miller
Research Associate, Center for Truck and Bus Safety

Matthew Camden
Research Associate, Center for Truck and Bus Safety

Virginia Tech Transportation Institute

INTRODUCTION

Freight transportation is a pillar supporting the development of the vibrant American
economy. In 2015, the U.S. transportation system moved a daily average of 55 million tons of
freight valued at more than $49.3 billion, and tonnage is expected to increase at about 1.4% per
year until 2045. Of the 55 million tons moved around the nation and across its borders,
approximately 70% was transported by trucks (USDOT, 2018). While playing a vital role in the
state and national economies, large trucks were also involved in 475,000 police-reported crashes,
including 3,684 fatal crashes in 2016 alone (NHTSA, 2018).

By 2040, it is projected that Virginia’s state transportation system will carry 1 billion tons
of freight annually, valued at $1.7 trillion (VTRANS, 2017). Virginia not only represents a
significant share of the national economy, but the commercial vehicle community also provides
vital freight transportation services for the state’s economy and its businesses by transporting
approximately 500 million tons and $481 billion worth of freight within and across the state
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border each year, which is projected to increase to 838 million tons by 2040. The
Commonwealth’s pro-business climate makes it an attractive location for companies to consider
basing their operations. While providing economic development benefits, the large volume of
heavy trucks on the roadway system also results in a safety concern for many citizens. In 2014,
for example, Virginia recorded 82 fatal crashes involving large trucks, translating to a loss of 90
lives. Providing a safe and efficient network for freight movement becomes an important mission
for state transportation agencies such as the Virginia Department of Transportation (VDOT).
Furthermore, the Moving Ahead for Progress in the 21st Century Act (MAP 21, 2012) and the
later Fixing America’s Surface Transportation Act (FAST Act, 2015) require states to provide, in
their freight plans, evidence of consideration of innovative technologies and operational
strategies that improve the safety and efficiency of freight movement.

Traveler information is critical for the safety and efficiency of commercial vehicle
operations (CVO). Large commercial vehicles that do not have sufficient information to properly
inform route decisions can also damage roadway infrastructure and/or result in delays to
roadway users. Commercial vehicles require various types of roadway- and traffic-related
information to operate safely and efficiently. In general, the CVO community’s needs include
information regarding traffic conditions, truck routes, routing restrictions (height, weight, width,
etc.), alternate routes, road maintenance and construction, parking availability, port activity,
truck stop/fuel stop/repair facility locations, and permit requirements. The information needs of
different CVOs vary with a number of factors, such as the size and type of the company,
shipment type, and shipment origin/destination. While large carriers typically have better
developed information sources, communication methods, practices, and policies, sufficient and
effective travel information is more critical for smaller operators.

Commercial vehicles traveling on the state’s roadway system frequently become a
challenge for roadways with restrictive geometric and structural features. Virginia currently
manages oversize/overweight loads through the Department of Motor Vehicle (DMV)
Oversize/Overweight (OS/OW) routing program. However, many secondary roads that do not
have formal restrictions still possess geometric characteristics that make them less desirable as
truck routes. Smaller trucking companies tend to rely on consumer GPS devices for routing,
which do not contain information on truck height/weight restrictions and do not necessarily
consider limiting geometrics that could impact truck flow. This can create situations where
trucks strike bridges and tunnels or are forced to turn around due to restricted geometrics,
thereby impeding flow.

Truckers not only need traveler information to select their routes and be aware of traffic
conditions, but they also need to comply with Hours of Service (HOS) regulations. Therefore,
possible congestion, incidents, work zones, and parking information will not only alter driver
routes but will affect drivers” HOS. Some of the newly available telematics systems allow
drivers to choose a more beneficial break earlier in the route rather than continuing on, so state
traveler information systems must aim to satisfy these needs.

A number of studies have investigated the CVO community’s traveler information needs,
although many of these have targeted carriers of specific regions, corridors, or sectors. The 2016
American Transportation Research Institute (ATRI) survey of a large number of commercial
drivers, motor carriers, and other stakeholders in the trucking industry showed that trucking



parking and infrastructure/congestion were among the top 10 concerns of the CVO community
(Figure 1) (ATRI, 2018).
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Figure 1. American Transportation Research Institute (ATRI) Survey of Top 10 Issues (adapted from ATRI,
2018)

PURPOSE AND SCOPE

The main purpose of this project is to investigate effective methods to provide important
route, traffic, and other relevant information to the C\VO community to ensure a safe and
efficient travel system for all users. The specific objectives of this project include:

Reviewing traveler information technologies and practices in Virginia

Understanding CVO community information needs

Documenting data availability to support a CVO information system

Recommending a framework for a comprehensive Virginia CVO information system and
developing recommendations for improvements to CVO traveler information systems in
Virginia

APwnh e

METHODS
The following tasks were conducted to achieve the study objectives:

Investigate available data to support the CVO community
Conduct CVO community interviews and surveys
Conduct stakeholders interviews

Investigate state and federal initiatives
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Conduct a review of private sector stakeholders

Conduct a gap analysis

Formulate a high level CVO traveler information framework

Identify actions to bridge the gaps and to support the proposed framework

© N o o

The research team followed a multi-pronged approach to capture the most important
stakeholder needs in terms of truck fleet traveler information from the following sources: truck
drivers, carriers, public-sector stakeholders, private-sector stakeholders, and other states’ truck
traveler information initiatives, as shown in Figure 2.

Private-
Sector
Vendors/
Providers

States'
Traveler
Information

Public-Sector

SIS Stakeholder

Truck Drivers

Multi-Pronged Approach
D U G U

Figure 2. Project Stakeholders
Available Data to Support CVO Community

To complement this multi-pronged approach, the research team investigated available
data to support the CVO community. Data collected and analyzed in this area were used to
generate a comprehensive catalog that provides a clear understanding of each type of data as
characterized by its availability, format, completeness, and other relevant attributes. The
developed catalog contains detailed metadata classified by data type, source, etc., and serves as
the basis for understanding data availability and suitability to support an advanced CVO
information system at VDOT.

Based on all the data collected and existing capabilities, a comprehensive gap analysis
was conducted followed by the development of a high level framework for CVO traveler
information in Virginia. Finally, specific actions were identified to support the proposed
framework.

CVO Community Interviews and Surveys

The purpose of reaching out to the CVO community was to gather information about
their data needs, desired methods for receiving information, recommended communication
message format and frequency, and desired improvements to current information systems. The



collected data represent a major effort toward defining the Virginia CVO community’s
information needs.

Two different instruments were used to capture the opinion of the CVO community in
Virginia:
e A survey for truck drivers traveling on Virginia roads

e A phone interview for carriers domiciled in Virginia

All Institutional Review Board procedures were followed to conduct the surveys and
telephone interviews.

Truck Driver Survey

The Truck Driver Survey was used to collect the opinion of truck drivers traveling on
Virginia roads. The survey data were collected at different truck rest stops around Virginia, at a
truck service facility, and at a Virginia Trucking Association (VTA) statewide truck driver’s
meeting from February to May 2018, as shown in Table 1. A total of 178 truck driver surveys
were completed.

Table 1. Truck Driver Survey Locations

Ironto Safety Rest Area, 1-81, Elliston (2/15/28, 3/28/2018, 3/29/2018)

Dale City Truck-Only Safety Rest Area North, 1-95 North, mile marker 154, Dale City (4/18/18)
Charlottesville Safety Rest Area West, 1-64 West, mile marker 113, Charlottesville (4/19/18)
Abingdon Truck-Only Safety Rest Area, 1-81 North, mile marker 13, Abingdon (3/15/18)
Rocky Gap Safety Rest Area, 1-77 South, mile marker 61, Bastian (3/16/18)

Truck Service facility (4/18/2018 and 4/24/2018)

VTA truck driver’s meeting - Richmond

Drivers were asked several questions regarding the importance of their preferences about,
and major sources of, CVO traveler information while traveling through Virginia. In addition,
truck drivers were asked if their company headquarters were in Virginia (domiciled) and the type
of haul they usually made. A sample of the administered survey is shown in Appendix A, and the
results are given later in this report.

Carrier Interviews

The carrier interviews were intended to solicit input from commercial motor vehicle
companies to collect data regarding their communication methods, drivers’ information needs,
and preferred means to obtain such information. Efforts were focused on identifying carriers that
conduct business in Virginia and to select a representative sample of these enterprises. Selections
were based on common commercial motor vehicle and fleet parameters. Of special interest was
the size (number of power units) of the carrier. According to the U.S. Department of
Transportation (USDOT), in 2018 there were 543,061 Federal Motor Carrier Safety
Administration (FMCSA)-regulated carriers in the U.S. Carriers with one power unit represent
47% of the total carriers, and carriers with less than 10 power units represent 89% of the total



carriers, as shown in Figure 3 (FMCSA, 2018a). To this end, two driver population types were
identified: small carriers and large carriers.

% B Cumulative % 98% 99%
89%
® 64%
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Number of power units

Figure 3. Percentage of Power Units among U.S. Carriers (FMCSA, 2018)

The research team followed strict procedures to contact potential carriers by phone.
During the phone call, the researchers introduced themselves and explained the reasons for the
call and the objectives of the study. If the carrier agreed to participate, the interviewees were
asked several screening questions, including whether they worked on a regular basis in logistics
or communication within their organization. If the potential participant was qualified, then they
were asked for email information to which a consent form was sent and were prompted to reply
with a potential date/time to conduct the interview. All interviews were conducted in closed
quarters at the Virginia Tech Transportation Institute (VTTI).

The outreach efforts for the small carriers covered a variety of representatives from
trucking companies, including 23 smaller owner-operators. For the small companies, the number
of trucks ranged from 1 to 37. Interviewees identified themselves as owners, managers, or vice
presidents. Several of the carriers can be classified as what is commonly referred to as “mom and
pop operations.”

The large carrier interview efforts covered a variety of representatives from five trucking
companies. The size of the companies ranged from 1,000 to more than 10,000 trucks. For larger
carrier interviews, the research team used a procedure similar to the one described for small
carriers. Carrier representatives selected for the interview included vice presidents of safety and
risk management, directors of operations, and terminal managers.

Stakeholder Interviews

The purpose of the stakeholder interviews was threefold: 1) to identify what types of
information are currently provided and/or need to be provided in the future to facilitate safe and
effective commercial vehicle travel in Virginia; 2) to understand the effectiveness of current
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CVO information practices, including desired improvements and potential technological, data,
and/or institutional challenges; and 3) to identify existing and potential sources for data needed
by the CVO community. Selected stakeholders included:

e VDOT officials:
— VDOT traveler information program officials
— VDOT freight planning officials
— Regional and district officials
e Public-sector stakeholders outside of VDOT:
— DMV, particularly focusing on hauling permit processing and information
— Virginia State Police (VSP) with a focus on weight-in-motion operations and
commercial vehicle safety
— 1-81 Coalition
— Federal Highway Administration (FHWA)
— FMCSA
e Private-sector industry association
— VTA

During the stakeholder interviews, the research team in general followed an agenda to
gather stakeholders’ feedback and opinions on a range of topics, such as:

The impacts of CVVO on the Virginia transportation system

Factors contributing to such impacts

How public and private stakeholders can play a role in mitigating the impacts
CVO traveler information needs and availability

Use of public CVO data sources by the private sector

Other topics as appropriate

State and National Initiatives

As part of the project, the research team reviewed and contacted state personnel regarding
the state of the art of their state’s traveler information capabilities. The research team
investigated other tools that states use or have implemented to support the CVO community. The
511 traveler information systems were reviewed for all states. Those states with a separate portal
for truckers were reviewed in detail. In addition, the research team investigated national level
initiatives and projects related to traveled information and contacted FMCSA and FHWA
representatives to get additional information.

Private Sector

The role of the private sector with regard to traveler information systems is threefold.
First, private vendors provide information directly to the user. Secondly, private vendors provide
information to the states, which use that information directly or in combination with other
sources to provide information to the system’s users. Third, and specifically in the case of the
trucking industry, private vendors provide information to other private vendors that support
carriers. The research team reviewed the state of the art of private vendors by first conducting a



literature review and then contacting vendors for additional information. The private-sector
analysis includes third-party data providers, navigation tools, telematics, and applications.

Gap Analysis

After all the above information was collected, the team conducted a comprehensive gap
analysis of the current traveler information provided to truck drivers and carriers and the
supporting data accessible by third party data providers and vendors.

The team analyzed the current state and compared it with a future state where the needs
of the stakeholders were satisfied. Stakeholders included not only carriers and drivers, but also
private and public stakeholders, including VDOT.

Gaps were grouped into six major areas/categories including:

Truck route restrictions

Work zones, incidents, and traffic congestion
Truck parking

Alternate truck routes

Access to information and outreach

Regional integration

o gk wn e

Finally, the information was tabulated for each area/category, showing the associated
objectives, relevance, and gaps.

High Level Framework

After the gaps were identified, a high level framework for VDOT CVO traveler
information systems was proposed. The framework was complemented with specific actions
described below. During this process, several meetings were held with the Technical Review
Panel (TRP) and other stakeholders. The TRP and stakeholders provided valuable input to
further redefine the framework and the list of actions. This high level framework was developed
focusing on leveraging VDOT resources, improving data integration and dissemination, and
promoting the participation of other public and private stakeholders.

Potential Actions

Potential actions were identified in order to bridge the gaps and to support the proposed
network. The high level framework identified the basic components and the relationships among
them. The potential actions complement the framework by addressing specific gaps in more
detail.

Several potential actions were identified based on the gap analysis and associated areas.
For each of the actions, the team identified the activities involved to complete the gap(s) and the
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challenges and limitations expected to complete the action. Several interactions were needed to
complete the final list of actions and their associated gaps and areas. Furthermore, each of the
actions was ranked in terms of potential cost and implementation difficulty level and categorized
based on the stakeholders that most probably would be involved in the execution of that action.

RESULTS

The following sections summarize the results of the efforts described in the Methods
section.

Available Data to Support the CVO Community

Data collected and analyzed in this area were used to generate a comprehensive catalog
that provides a clear understanding of each type of data as characterized by its availability,
format, completeness, and other relevant attributes. The developed catalog contains detailed
metadata classified by data type, availability, source, etc., and serves as the basis for
understanding data availability and suitability to support an advanced CVO information system
at VDOT.

Data types that were analyzed in this study comprised the following:

Roadway restrictions, such as truck weight, height, or length

Truck parking data, including inventory data, availability, and restrictions
Truck weight and inspection data, including information about weigh stations
Private truck stops and public rest areas

Hauling permits

Fuel and supply stations

e Ports and common trucking destinations

e Real-time traffic information (travel time, incidents, etc.)

e Real-time weather information and related incident data

To develop a clear understanding of the data that are used from different sources, samples
of data were selected and analyzed to identify relevant attributes (e.g., availability, format, etc.).
The information collected from state and private sources is provided in the following sections.

State Data Sources
VDOT SmarterRoads and Virginia Roads Information

These two portals contain information related to the state’s transportation infrastructure
and provide easy access to the traveling public to explore various data categories with the goal of
ensuring improved driving experience and increased safety. The SmarterRoads portal
(https://smarterroads.org) provides information on myriad transportation features, such as road
conditions or work zone activities. The data on this cloud-based portal are available in different
formats, are updated at various time rates (e.g., every minute, daily, or yearly), and are collected



via a network of sensors and systems that continuously supply diverse data sets that make the
latest data available to subscribers. Table 2 lists the types of data available on the portal that were
deemed relevant to this study.

Data provided in different categories contain detailed information about the data type and
format, a link to the store datafile, and a description of the data set. The format for data types,
such as truck restrictions, includes multiple fields detailing specific information about district,
jurisdiction, route, etc. Listings of relevant features are presented in the table below. Similar
information about attributes, such as designated truck routes or route length, is available on the
Virginia Roads (http://www.virginiaroads.org) open data portal, but in different formats and with
certain overlapping of the information presented (e.g., jurisdiction, route type, etc.).

Other Information Sources

Regarding truck roadway restrictions, hauling permits, and real-time traffic data, VDOT
and the Virginia DMV are the main available sources of information. A complementary source is
the Motor Carriers’ Road Atlas issued yearly by Rand McNally, which provides brief
information on low clearance locations, permanent weigh and inspection stations, and restricted
routes, along with state and city maps and indexes. Some county and local roads with
untrustworthy low clearance posts may not be listed for some locations. Some discrepancies in
the data may be caused by roadway features, such as curvatures or slopes, or changes due to
scheduled infrastructure maintenance. Ultimately, the driver will be responsible for determining
the adequate clearance before accessing any route. For weigh stations, information on their
locations is provided by state and local agencies. These locations are specified in the Road Atlas
or can be found under VDOT’s Virginia Trucking Resources.

Although other sources of information are available (e.g., National Park Service, state
police, private businesses), the majority of these sources rely, in part, on information supplied by
DOTs through state, provincial, and official agencies. DOTs collaborate closely with various
transportation agencies and private companies to collect, compile, analyze, and disseminate the
most accurate and reliable data to travelers and the CVO community.

Data Elements

Table 2 provides a brief description of data elements and attributes (e.g., availability, format,
etc.) that were most relevant for developing a comprehensive CVO data catalog. However, some
attributes (e.g., accuracy or data usage), while important for the CVO community, could not be
easily verified or evaluated due to certain factors such as update rates or potential issues
associated with accessibility. For these reasons, they were not included in Table 2.

10



Table 2. Roadway and Truck Data Types Classification and Attributes.

Data Type Available Data Sets | Format/Update | Related Fields Data Use Observations Source
Rate
Roadway Truck Restrictions: Shapefile/ District, Upon Not all restrictions are | Smarter Roads
Restrictions Available Monthly Jurisdiction, subscription posted. Unmarked map | www.smarterroads.org
information XLS and .tgz Route, Route and complying | routes are clear for

indicates restrictions

files provided

Name,

with terms and

traffic. No height

on bridges and Single/Dual conditions available.
culverts along with Sign, Weight Bridge/Culverts data
other relevant Posting, available in the .xls
attributes. Structure file.
Length/width
(ft), Health
Index
Bridges and XLS, KML, Route type, Data sharing Color-coded legend VA Roads
Culverts: Shapefile; Posted capacity, | use agreement. |shows bridge/culvert www.virginiaroads.org
Information about Metadata length, NBI Disclaimer condition; Some
the physical available/ rating, Structure | specifies that structures are
structures on Yearly ID, General VDOT does not |unclassified; No
interstate, primary, Condition guarantee guarantee of accuracy,
secondary, and Rating (GCR) system timelines, or
urban roads. availability or  |completeness
Available app accuracy
showing map info.
Truck Restrictions: XLS, KML, Similar to data | Same as above | Same as above; color- | VA Roads
Information Shapefile; fields under coded map showing
provided is similar Metadata Smarter Roads restrictions;
to that on Smarter available/ Height/width not
Roads regarding Yearly available; weight in the
roadways and xls file
structures.
VDOT Designated Table with fields | Similar to fields | Same as above | Height/width available | VA Roads

Truck Routes and

Length Restrictions:

Overview, Data
(.csv file), and

Visualization (color

roadway map)

(Zone type,
Label,
Description)/
Weekly update or
as received from
districts

above;
additional fields
added

in the csv file; only
length available in
table; Weight posted in
csv file
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Data Type Available Data Sets | Format/Update | Related Fields Data Use Observations Source
Rate

information on

roadway and

structures

Structure Pointson | XLS, KML, Multiple Data-sharing Some data files may VA Roads

Master Route: Data | Shapefile; structures fields | use agreement | need frequent updates

provided includes Metadata are similar to the

information on available/ fields above

multiple structures Yearly

along the road, such

as bridges,

overpasses, and

tunnels.

Truck Restrictions: | Catalog/Yearly Text; Short Similar data are 2018 Rand McNally Mator

Information on low description of Upon purchase | provided by VDOT Carriers’ Atlas

clearance, restricted route and

routes, and weigh location

stations

CVO Restrictions: A | Per park Bridges with None National Park Service

special use permit is | requirements/ low clearance Brochure (www.nps.gov)

required to drive on | Biannual available

park roads.

Truck Restrictions: | Every minute Cell/Tablet; Multiple data sources Instant truck routes

Provides route and GPS data Service available (www.Smarttruckroute.com)

navigation along (WorldNav) purchase

with truck

optimization

Website provides Every minute Web based Service Multiple data sources ProMiles (Software)

info on truck (FleetOne, purchase (VA 511) (www. Truckmiles.com)

mileage, routing, Trucknet) (Network

and fuel Permit services, | licensing)

optimization Road conditions,

Fuel prices,
Truck stops

Real-Time Travel Advisories & | XML/ Every Data-sharing None Smarter Roads
Traffic Lane Closures: minute Event use agreement VDOT 511
Information Provides type/severity,

information on a route name,
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Data Type Available Data Sets | Format/Update | Related Fields Data Use Observations Source
Rate
weekly basis Travel direction,
Lanes affected,
Delays,
Alternate Routes
Dynamic Message XML, Title, Data-sharing Based on current Smarter Roads
Signs: Could be GeoRSS/Every Description, use agreement | display; cannot be
active or not; minute Link to XML, readily validated
indicate location and GIS location
current displayed
messages statewide.
Temporary Information on Maps Disclaimer None
Restrictions & current traffic VDOT website
Incidents conditions, www.511virginia.org
incidents,
temporary
restrictions, road
closures/ Every
minute
Traffic Sensor XML; TSS Data | Detector status, | Data-sharing None SmarterRoads
Stations: are structured by | Device name, use agreement VDOT 511
Information covers | day/monthly Lane,
various sensing folders/ Occupancy,
devices installed on | Every minute Route name,
different routes Speed, Marker;
Weigh-in-
motion not
provided
Incident Data: XML/Every Location, Lane, | Data-sharing Information is rich and | Smarter Roads
Available data on minute Travel use agreement | difficult to verify VDOT 511
various incidents, Direction,
such as crash, HazMat, Work
congestion zone, Severity,
Delay
VA Crash Data: XLS, KML, Collision type, Disclaimer (no | Same as above VA Roads Portal
Data are aggregated | Shapefile Lighting, Road | guarantee of
by reportable Quarterly; Surface accuracy,
accidents, including | Various layers condition, Crash | timeliness, or
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Data Type Available Data Sets | Format/Update | Related Fields Data Use Observations Source
Rate
fatalities and provided severity, Driver | completeness)
property damage age, Vehicle
number,
Weather
condition
Crowd-source data | TPEG Data, 100m Disclaimer/ None INRIX
on real-time traffic | Tile API, granularity, No warranties
flow incorporating Instant update wind
market-specific direction/speed,
criteria (construction rainfall rates,
and road closures, weather
incidents, forecast visualization
hazards) capability
Real-Time Weather Events: XML files Event ID, Event | Data-sharing Observed and forecast | Smarter Roads
Weather Available weather available for type/category, use agreement | weather and pavement | VDOT 511
and road information | download/Every | Severity, conditions; Clear Path Weather Iteris
on short- and long- | minute Priority, Route National weather
term events name, Travel services (NWS)
direction, watches, warnings, and
Location, advisories
Jurisdiction,
Lane count
Trucker weather Instant update/ Winds, flood, Terms of None National Weather Service (NWS)
forecasts provide Radar, satellite, hazardous service for (www.roadtrucker.com)
hydrologic and weather maps weather, users;
warnings; CVs temperature, Disclaimer
current hazards
Advanced weather Every Wind speed and | Terms of None Iteris
and pavement minute/Weather | direction, service for (ClearPath App)
condition forecasts | stations, sensors | Pavement/bridge | users;
for any highway or temps/ Disclaimer
bridge location; CVs condition,
Precipitation
rates, Visibility
and obstructions
Provides Every Road condition, | Terms of None NOAA, NWS
information on local, | minute/Weather | wind advisories, | service for www. Truckerweather.com
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Data Type Available Data Sets | Format/Update | Related Fields Data Use Observations Source
Rate
road, and satellite stations, sensors | flood warning users; www.Weather.com
weather, along with Disclaimer
map weather
Work Zones Road Work/Lane Every minute W?Z location, None Smarter Roads
Closures starting point, 511
description
Road work/Inactive | Hourly/Daily WZ location and | Disclaimer None VDOT 511 Service
RW description,
Traffic alerts
ITS and Smart WZs | Provides Mobile queue User None Sitesafe
solutions/services | Warning Alert agreement (www.sitesafeonline.com)
on WZ safety System
(MQWAS),
TCDs
operations
Public Rest Truck Parking: XML, GeoRSS; | Lot name/status | Data-sharing Only 5 lots available Smarter Roads
Areas Parking. | Information includes | link to the xml (ID), use agreement | on 511 map; no (VDOT 511)
Emergency the parking lot name | message Availability, restrictions mentioned
Parking and and status (i.e., provided; Title, | Total/Available
Private Spots | spaces available) Description, GIS | spaces, Lot
location/ type/Name,
Every minute Route name,
Marker, Travel
Direction
VA Park and Ride XLS, KML, Overnight, Lot Data-sharing None VA Roads
Lots: Shapefile; Not name, Route #, | use agreement; VA DOT
Data available as truck Jurisdiction, disclaimer in
web map and app related/Quarterly | Lighted, Space | place
count, Lot ID,
Structure type
Services include Web-based and Parking Disclaimer/Us | None Truck Specialized Parking Services
real-time truck cell apps/ Every | availability, er responsibility (www.tsps.io)
parking information | minute Safety
during travel and in- monitoring,
advance parking parking spot

reservations

reservations,
locations maps
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Data Type Available Data Sets | Format/Update | Related Fields Data Use Observations Source
Rate
Parking space GIS Maps/ Space Data-sharing App currently being Iteris
management dependsonapp | occupancy and | use agreement | developed
solutions availability, Lot
Access
monitoring,
traveler
information
Traffic Data for Rest | Web Car and Public use; None VDOT website
areas categorized by | pages/Yearly designated truck | compliance (Truck resources web page)
mile marker and safety areas with web 511
location; Fixed requirements
number of parking
spots
Parks, recreation/rest | Yearly Hospitals, Upon purchase | None Rand McNally Road Atlas
areas, and other airports,
points of interest government

buildings, ranger
station,

information
centers
Weigh Stations | VA Trucking PDF file / Yearly | Data related to Web policy Files may need VDOT website
Resources size, weight, and frequent update
equipment
requirements
Weigh station Listing Portable scales; Data provided | None Rand McNally Road Atlas
locations state and by state and
province weight | provinces
and size limits
Parks, recreation/rest | Yearly Hospitals, Upon purchase | None Rand McNally Road Atlas
areas, and other airports,
points of interest government
buildings, ranger
station,
information
centers
Hauling DMV website Various Various Website Per website VDOT website
Permits (DMV's) application forms | information policies notification;
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Data Type Available Data Sets | Format/Update | Related Fields Data Use Observations Source
Rate
available Information may not be
covering truck available on other
restrictions and websites
special use
permits
Fuel & Supply | Provides Every minute/ Fuel type, Website None https://afdc.energy.gov/stations/#/find/nearest
Stations information on API stations, cost policies
several factors such calculator
as fuel stations
location, services
available, and
updated prices
Ports and Port of Virginia Web page/ PDF | Storage areas, Data-sharing None VDOT website
Common file Pier length, # of | use agreement
Truck containers
Destinations Weigh stations may | Atlas directory/ | Weigh stations Upon purchase | None Rand McNally Road Atlas

be used as Ports of
Entry by state and
provinces

Yearly

may issue haul
permits;
Portable scales
noted

* VA Roads and SmarterRoads websites do not provide information on weigh stations, rest areas, port entries, fuel & supplies, and private truck stops
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Roadway Restrictions

In addition to the downloadable data sets available on the SmarterRoads website, the
Virginia Roads portal offers traffic camera feeds, web maps, and roadway/traffic applications
(not downloadable). Certain features (attributes) on the Virginia Roads website, such as route
name, jurisdiction, or structure ID, are described similarly on the SmarterRoads portal. The
applications cover multiple data sets, including parking information, truck restrictions, and
structure conditions. The same information is available on the VDOT website
(www.virginiadot.org).

Structural data include a Structure Points on Master Route feature encompassing tunnels,
culverts, and overpasses, along with data on coding, rating, and capacity. Related data can be
found under Responsibility Master Route, Linear Referencing System (LRS) Road Intersections,
and LRS Route Overlap. Additional information on structures and truck restrictions can be found
under the VDOT Designated Truck Routes and Length Restrictions Map and App, as well as
Truck Restrictions and Bridges and Culverts open data sources. Various layers of data (e.g.,
VDOT operational regions or districts) are also provided within the Overview tab of the web
map. Overlapping information occurs among Web maps and Apps features.

Each Open Data set, such as Truck Restrictions, displays three tabs providing various
information: Overview, Data, and APl Explorer. Under web maps, a Visualization feature is
available displaying legend, filtering options, and configuration attributes. Some data are
available for download in either spreadsheet (XLS), KML, or Shapefile or APIs ArcGIS services.
The Apps portal includes features such as app information, legend, data, directions, and others.

The Overview tab typically provides service information (attributes) on highways and
other VDOT-maintained roadways designated for use by certain trucks and vehicles. A
description of the map information is provided, along with limitations and exclusions within the
Commonwealth of Virginia. The Data tab shows tabulated information about the attributes
described under the Overview tab. The API Explorer tab allows selection of different fields to
perform queries and retrieve information about fields of interest and output options.

Several other private companies/firms offer similar services, although their sources are
multiple (e.g., local agencies, utility maintenance crews, traffic surveillance) and the data
formats and description may vary significantly. Two examples of such companies and their
services are provided herein.

Other Trucking Routing Services
Truck Parking and Emergency Parking

The Virginia Park and Ride Lots application has certain features that can be used (e.g.,
data filter, measurements, layer list, etc.) to explore the available data. However, no truck-related
data are available under this app. Layered information and base maps are available under the
Web Map feature, while various attributes are listed under the Open Data feature. Information is
also available on parking lot inventory and parking availability and restrictions.
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Supplementary parking information is provided by numerous private sources, such as
Iteris or SensitParking (see above) to make finding truck parking more convenient via a
smartphone or computer. In addition to the general information that DOTSs are providing, such as
parking location, space availability, and other features, these private sources offer services such
as parking reservation on-location and in-advance, fuel station locations and prices, real-time
traffic safety alerts, work zones, and road weather incidents.

Public Rest Areas

Traffic data for rest areas, for both cars and trucks, are available under Travel/Map areas
on the VDOT website (http://www.virginiadot.org/travel/map-rest-area.asp). These maps provide
information on interstate location, amenities, and available spaces for cars, trucks, RVs, and
buses. There is no information available for private truck stops on the VDOT website.

Fuel and Other Supplies

Information on fuel and other supply stations is not readily available on SmarterRoads or
Virginia Roads websites. Other rest areas may provide these services. However, trucks equipped
with specialized GPS units are able to find this information easily as it is provided as a separate
feature in their main menu.

Real-time traffic information includes data about lane closures and potential delays
among other variables on the SmarterRoads website, while the Virginia Roads website only lists
information about truck type and average daily traffic under the Traffic Volume data set.
However, due to accessibility issues (data can only be downloaded in XML format), the Virginia
511 (see above) service is listed as a much faster way of retrieving the traffic information.

Detailed information can also be accessed on websites such as INRIX or Iteris, which
provide different data formats (e.g., traffic event compact, traffic flow and prediction) for traffic-
and travel-related services, including traffic flow, weather incidents, parking, and fuel
(http://docs.inrix.com/traffic/typetpegdata/). INRIX provides a service that delivers data in
Transport Protocol Experts Group (TPEG) format, specific to traffic-related data, which allows
applications to retrieve the data in an efficient and configurable fashion.

Weather Information

Real-time weather and related incident data are readily available on the SmarterRoads
website and Virginia 511 service. The Virginia Roads portal does not provide such data under an
individual data set but offers weather-related data as an attribute under the Crash Data layer.
Iteris, through the ClearPath Weather app, provides location-specific weather data and applies
advanced data assimilation and modeling technologies to deliver customizable data solutions.

Work Zones

Information about road work is mainly provided by DOT field crews to various
jurisdictions, districts, residencies, and area headquarters, which subsequently process the data
and upload it on the 511 website. Uploading of data can be performed by Traffic Operations
Center traffic engineers or other qualified personnel as soon as the correct information becomes

19



available. In addition, some Traffic Operation Centers will send out compiled data on current
roadside activities on a weekly basis, indicating modifications to their original schedules or
adjustments to their locations (i.e., widening of a shoulder, lane closure, or detours). The data are
available for third-party providers on the SmarterRoads website as a Lane Closure and Road
Work database.

Summary of Available Data to Support Commercial Vehicle Operator Community

To summarize, VDOT website data—in conjunction with its data portals, Virginia Roads
and SmarterRoads, and private agencies such as INRIX or telematics service providers—make
available extensive traveling information data. Findings from this task are detailed below:

e Extensive data exists among the various public and private sources of available
information, whether from VDOT (SmarterRoads and Virginia Roads portals) or from
private sources.

e Some information that is available in the VDOT portal is not available in Virginia 511
(e.g., truck route restrictions), but the presentation in the portal makes the information
difficult to use (i.e., too many details and attributes) and hard to access for use in real-
time.

e Web-based data, especially truck restrictions from the VDOT website, cannot be
accessed readily by truckers, and existing online VDOT apps are not downloadable.

e Fuel services are not covered by the 511 service and VDOT data portals, but detailed
information is available from private sources.

e The VDOT website and its complementary data portals (i.e., Virginia Roads and
SmarterRoads) provide limited data on ports and other common trucking destinations.

e Recent applications (e.g., parking, weather, routing) have improved considerably over the
past 5 years and have become as detailed and accurate, if not more accurate than, the
Virginia 511 service.

CVO Community Interviews and Surveys
Truck Driver Survey
Traveler Information Needs

To identify the relevance of different types of information, truck drivers were asked to
rank the importance of different types of traveling information when driving in Virginia. Figure
4 shows that information about route height/width/length restrictions, work zones/lane
closures/detours, and incidents were considered the most critical when traveling in Virginia.
Information regarding parking locations and availability, alternate routes, and weather were
ranked slightly lower but were still considered extremely important. Information regarding port
terminals and services (including maintenance centers and food) were ranked as least important.
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Figure 4. Types and Importance of Truck Driver Traveler Information

To capture the distribution of opinions, an overall index was computed, with five being
the highest possible value. A high index value indicates that the surveyed drivers found the type
of information to be very important. The non-domiciled companies reported being headquartered
in 22 states and Canada. Figure 5 compares the average indices for the two groups, as well as for
the long- and short-haul carriers. In general, the importance ranking for the different types of
information shows no statistically significant difference between the opinion of truck drivers
whose company headquarters are in Virginia and those whose company headquarters are not in
the state (using a Chi-square test, p values of 0.79, 0.27, and 0.57 were found for route height,
work zone, and incidents, respectively). One exception is that weather was considered more
critically important for companies not domiciled in Virginia (p = 0.019).

Route restrictions, work zones, and incidents were, under the composite index, the most
cr