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Introduction by the Program Leader

NRC's Al for Logistics Program (Al4L) is focussed on supporting the next-generation of Al-enabled
technologies to improve freight transportation. In addition to direct research interactions, Al4L undertakes
activities to support ecosystem development and encourage interest in relevant topics.

One of the key challenges to the development of Al-enabled technologies to improve logistics efficiency,
fluidity, and resiliency is the availability of good quality data and the ability to integrate these different
approaches within a single solution. There are many aspects to this issue. One clear starting point to address
these is knowledge about the data standards currently in use.

This Report is intended to provide a partial overview of standards in common use as of the date of the report.
We hope that it is useful to those interested in this area.

1 Background

1.1 Context

NRC'’s Artificial Intelligence for Logistics (formerly SCALE Al) program was concerned that a range of issues
presented challenges for those wishing to train Al algorithms across a wide swath of integrated transportation
data in order to optimize multi-jurisdictional and multi-modal shipping and supply chains.

1.2 Report Focus

The following questions formed the focus for this intelligence report:

What data standards are being used in vehicle tracking and freight tracking via rail, road, and ship in North
America?

2 Findings

The data standards included in the report address tracking or movement of a vehicle, be it a truck, train or ship,
as well as the cargo or freight it is carrying. Data standards for air transportation are not included in this report.

All standards listed here are used in North America with the exception of two rail standards, which are noted as
European initiatives.

This list will not be exhaustive as there are proprietary data standards in use, particularly in the well-established
US trucking industry. The majority of articles indicated a need for updated and wide-spread use of data
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standards; this list includes some recent efforts in this regard. At the same time, one article opined that
technology allowing for interoperability of data between these standards may prove more useful.

3.1 Data Standards of Use to all Forms of Transportation

GIS: Geographic Information System
e Integrates many types of data. It analyzes spatial location and organizes layers of information into
visualizations using maps and 3D scenes. Used in rail, road and shipping.
e https://www.gistandards.eu/gis-standards/

ANSI ASC X12I: Accredited Standards Committee x12 Transportation,

¢ American National Standards Institute (ANSI)

e ASC X12l is responsible for the development and maintenance of components of the ASC X12
Standards related to the transportation industry's business activities, including air, marine, rail, and
motor freight transportation and customs, logistics and multi-modal activities. ASC X12| also develops
and maintains interpretations, technical reports and guidelines related to its areas of responsibility.

e  http://www.x12.org

GML: ISO 19136 Geographic information — Geography Markup Language
e A standard from the family ISO - of the standards for geographic information (ISO 191xx). This
standard resulted from the unification of the Open Geospatial Consortium definitions and Geography
Markup Language (GML) with other ISO-191xx standards.

GDF: Geographic Data Files 1SO 14825:2011 Intelligent transport systems -- Geographic Data Files
(GDF) -- GDF5.0
e GDF is an interchange file format for geographic data. In contrast with generic GIS formats, GDF
provides detailed rules for data capture and representation, and an extensive catalog of standard
features, attributes and relationships. The most recent extension expanded applicability further
towards pedestrian navigation, 3-D map rendering, and advanced driver-assistance systems (ADAS).
GDF is commonly used for data interchange in many industries such as automotive navigation
systems, fleet management, dispatch management, road traffic analysis, traffic management, and
automatic vehicle location. As GDF files are flat plain-text files, they are not intended to be used
directly for any large scale geographic application and normally require conversion into a more efficient
format for consumption/use. Consumability has been increased with most-recent developments for
XML and SQL renditions.
e https://www.iso.org/standard/54610.html

ebXML: Electronic Business XML

e A project to use the Extensible Markup Language (XML) to standardize the secure exchange of
business data. It is a modular suite of specifications that enables enterprises of any size and in any
geographical location to conduct business over the Internet. Using ebXML, companies now have a
standard method to exchange business messages, conduct trading relationships, communicate data in
common terms and define and register business processes.

e Among other purposes, ebXML would encompass and perhaps replace a familiar standard called
Electronic Data Interchange (EDI). There are several EDIs in current use included in the sections
below.

e  http://www.ebxml.org/

OpenAddress Specification
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e Open source effort to tie street names, house numbers and postal codes, when combined with
geographic coordinates, to connect digital to physical places.

¢ OpenAddress datasets can be downloaded from GitHub and integrated into software applications,
however, licensing options are not clear

e https://openaddresses.io/

3.2 Data Standards for the Rail Industry

FGDC -STD-014.7b 2008: Geographic Information Framework Data Content Standard — Part 7B:
Transportation — Rail

e US Federal Geographic Data Committee.

o Establishes a common baseline for the semantic content of rail transportation databases for public
agencies and private enterprises. It also seeks to decrease the costs and simplify the exchange of
rail transportation data among local, Tribal, State, and Federal users and producers, which in
turn, discourages duplicative data collection. Benefits of adopting this part of the standard also
include the long-term improvement of the geospatial rail transportation data within the community,
improved integration of safety, emergency response, and enforcement data, and streamlined
maintenance procedures.

e https://www.fgdc.gov/standards/projects/FGDC-standards-projects/framework-data-
standard/GIl_FrameworkDataStandard_Part7b_Transportation_Rail.pdf

ASCX12
e ASC X12, which was developed by the American National Standards Institute (ANSI), is currently the
standard used in North America.
e http://www.railcis.org/information-standards/edi-guidelines/edi-introduction-and-overview/edi-
transaction-sets/
e http://www.railcis.org/information-standards/edi-guidelines/edi-introduction-and-overview/

UN/EDIFACT
o UN/EDIFACT is the international standard being developed under the auspices of the United Nations
e https://www.1edisource.com/resources/edi-transactions-sets/edifact/?g2leadsource=ppc-
google&g2campaign=14024835&g2matchtype=e&gclid=Cj0KCQjwrdjnBRDXARISAECESYI6III_-
oLS6DOMpESMKmMKWYVHeO1fAa9MoPk0d7g9G4tyNJIHYz6waAjaSEALw_wcB

The following two data standards are in used within Europe, not North America.

GS1 EPCIS for Rail Vehicle Visibility
e This European standard enables rail operators, infrastructure companies and even cargo owners to
share information about the physical location and movement of individual rail vehicles and entire trains
as they travel from country to country.
e https://lwww.gs1.org/sites/default/files/docs/epc/GS1_EPCIS_Rail_Standard.pdf

railML: Railway Markup Language
e railML is an open, XML based data exchange format for data interoperability of railway application.
e The development of railML is driven by the railML.org — Initiative, a development partnership of
independent companies and organizations and European railways. The participation on the
development and semi-annual conferences to exchange experience and discuss basics is open. The
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continuous development work is mainly internet-based (German and English forums). The organisation
of the discussions is managed by so-called railML Coordinators. The (free) membership of the
railML.org Consortium is mandatory for the download and usage of railML schemes. Obtaining a
commercial certification is required before any commercial or productive use of software interfaces for
the format

e https://www.railml.org/en/home.html

3.3 Data Standards for the Shipping Industry

AIS: Automatic Identification System, S-AlS: Automatic Identification System using satellite

¢ International Maritime Organization

e AIS vessel tracking system was originally developed as collision avoidance tool, which enables
commercial vessels to ‘see’ each other more clearly in any conditions and to improve the helmsman’s
information about the surrounding environment. AIS does this using transponders to continuously
transmitting vessels’ position, identity, speed and course, along with other relevant information, to all
other AIS equipped vessels within range. Combined with a shore station, this system also offers port
authorities and maritime safety bodies the ability to manage maritime traffic and reduce the hazards of
marine navigation. Internet-disseminated AlS can be used by fleet or ship managers to keep track of
the global location of their ships. Cargo dispatchers, or the owners of goods in transit can also track
the progress of cargo and anticipate arrival times in port.

e S-AlS is collected from satellite for determining location of vessels, but requires no action from the
vessels themselves except they must have their AIS system turned on.

e  http://www.aishub.net/

LRIT: Long Range Identification and Tracking

e International Maritime Organization

e The LRIT system consists of the already installed (generally) shipborne satellite communications
equipment, communications service providers (CSPs), application service providers (ASPs), LRIT data
centres, the LRIT data distribution plan and the International LRIT data exchange. Certain aspects of
the performance of the LRIT system are reviewed or audited by the LRIT coordinator acting on behalf
of the IMO and its contracting governments. These ships must report their position to their flag
administration at least four times a day. Most vessels set their existing satellite communications
systems to automatically make these reports. Other contracting governments may request information
about vessels in which they have a legitimate interest under the regulation

e In January 2009 Canada become one of the first Safety of Life at Sea (SOLAS) contracting
governments to implement a national data centre and comply with the LRIT regulation.

e https://www.navcen.uscg.gov/?pageName=IritMain

ENC: Electronic Navigational Chart
e |HO (International Hydrographic Organization)

= S-57 is the data format used for the transfer of digital hydrographic data between national
hydrographic offices and for its distribution to manufacturers, mariners and other data users.
Within this standard, the S-57 ENC product specification defines how hydrographic offices will
construct an Electronic Navigational Chart. By meeting these specifications hydrographic
offices will ensure that all electronic charts contain all the chart information that is necessary
for safe navigation.
e  https://www.iho.int/mtg_docs/enc/ECDIS-ENC_StdsIn_Force.htm
e https://www.iho.int/iho_pubs/IHO_Download.htm#Standards (all IHO Standards)

= An updated version is S-100 universal hydrographic data model

REPORT DATE, JUNE 4, 2019
NATIONAL RESEARCH COUNCIL OF CANADA



® ® ® NRC.CANADA.CA

e S-100 came into force on 1 January 2010. S-100 is the document that explains how the
IHO will use and extend the ISO 19100 series of geographic standards for hydrographic,
maritime and related issues. S-100 extends the scope of the existing S-57 Hydrographic
Transfer standard. Unlike S-57, S-100 is inherently more flexible and makes provision for
such things as the use of imagery and gridded data types, enhanced metadata and
multiple encoding formats. It also provides a more flexible and dynamic maintenance
regime via a dedicated on-line registry.

e  http://s100.iho.int/S100/

ECDIS: Electronic Chart Display and Information Systems

¢ International Maritime Organization

o ECDIS is a complex, safety-relevant, software based system with multiple options for display and
integration. The ongoing safe and effective use of ECDIS involves many stakeholders including
seafarers, equipment manufacturers, chart producers, hardware and software maintenance providers,
ship owners and operators, and training providers.

¢ http://www.imo.org/en/OurWork/Safety/Navigation/Documents/MSC.1-Circ.1503-Rev.1%20-
%20Ecdis%20-%20Guidance%20F or%20Good %20Practice%20(Secretariat).pdf

e https://www.iho.int/mtg_docs/enc/ECDIS-ENC_StdsIn_Force.htm

ASTM F2017 - 15 Standard Guide for Database Structure of Electronic Data Interchange between Ship
Owner and Shipyard for Contract Administration
e This guide provides the database structure of electronic data interchange (EDI) information between
ship owner and a shipyard for contract administration. Ship owners (hereinafter referred to as owners)
and shipyards may each have unique software programs to manage their respective portions of a ship
repair period. There is information that must be exchanged between the parties during the contract
period. This guide has been developed to establish common field lengths, names, and types such that
the exchanged information can be used directly by the respective software programs without scanning,
typing, or redundant keying of information.
e  https://compass.astm.org/EDIT/html_annot.cgi?F2017+15

VDR: Voyage Data Recorder

¢ International Maritime Organization

e Passenger ships and ships other than passenger ships of 3000 gross tonnage and upwards
constructed on or after 1 July 2002 must carry voyage data recorders (VDRSs) to assist in accident
investigations, under regulations adopted in 2000, which entered into force on 1 July 2002. The
mandatory regulations are contained in chapter V on Safety of Navigation of the International
Convention for the Safety of Life at Sea, 1974 (SOLAS).

e http://www.imo.org/en/OurWork/Safety/Navigation/Pages/VDR.aspx

3.4 Data Standards for the Trucking Industry

FGDC-STD-014.7c-2008: Geographic Information Framework Data Content Standards Part c:
Transportation — Roads
e Federal Geographic Data Committee
e The primary purpose of this part of the Geographic Information Framework Data Content Standard is
to support the exchange of road transportation data. This part seeks to establish a common baseline
for the semantic content of road transportation databases for public agencies and private enterprises.
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It also seeks to decrease the costs and simplify the exchange of road transportation data among local,
Tribal, State, and Federal users and producers, which in turn, discourages duplicative data collection.
Benefits of adopting this part of the standard also include the long-term improvement of the geospatial
road transportation data within the community, improved integration of safety, emergency response,
and enforcement data, and streamlined maintenance procedures.

e https://www.fgdc.gov/standards/projects/framework-data-
standard/GIl_FrameworkDataStandard_Part7c_Transportation_Road.pdf

ELD: Technical Standard for Electronic Logging Devices

e Canadian Council of Motor Transport Administrators

e As of April 2019, final review of the electronic logging device (ELD) technical standard

¢ Designed to align the Canadian technical standard for ELDs with specifications issued by the Federal
Motor Carrier Safety Administration (FMCSA) in the U.S.

e  https://www.ccmta.ca/images/publications/pdf//Draft -- Canadian ELD_ Standard Text format-
May 2017.pdf (Canada)

o https://www.govinfo.gov/content/pka/FR-2015-12-16/pdf/2015-31336.pdf (USA) (*note most of
this PDF is regulatory; the technical standard is outlined from pg. 100 onwards

UTDF: Universal Traffic Data Format
o Trafficware created the UTDF to import and export data to and from its Synchro traffic engineering
software. Synchro and the format are widely used by traffic engineers and the format has seen support
from a variety of other open source projects such as DTALite. However widely used, it is not publically
managed or even documented and is thus not an “open” format in the common use of the term.’

NMFC - National Motor Freight Classification

e The National Motor Freight Classification® (NMFC®) is a standard that provides a comparison of
commodities moving in interstate, intrastate and foreign commerce. It is similar in concept to the
groupings or grading systems that serve many other industries. Commodities are grouped into one of
18 classes—from a low of class 50 to a high of class 500—based on an evaluation of four
transportation characteristics: density, handling, stowability and liability. Together, these characteristics
establish a commodity’s “transportability.”

e http://www.nmfta.org/pages/nmfc

e http://www.nmfta.org/pages/classit

SCAC: Standard Carrier Alpha Code
¢ National Motor Freight Traffic Association (NMFTA)

e The Standard Carrier Alpha Code (SCAC) is a unique two-to-four-letter code used to identify
transportation companies.
e http://www.nmfta.org/(X(1)S(1qcoqucjmevc2ck4win2vchr))/pages/scac

GTFS: General Transit Feed Specifications
e https://developers.google.com/transit/gtfs/reference/

UN/LOCODE Code for Trade and Transport Locations (16)
e Provides an alphabetic code for seaports, airports, inland freight terminals and other customs
clearance sites. Recommended by the International Maritime Organization (IMO), it is used by most
major shipping companies and also by the universal Postal Union (UPU).
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UN/LOCODE's website is regularly visited, accounting for 6% of all “hits” to the UNECE website. The
first issue of UN/LOCODE in 1981 provided codes to represent the names of some 8000 locations in
the world. Today, UN/LOCODE, which is updated twice annually, contains almost 100 000 entries with
strong demand for further updates and extension. Every recognised national and international airport
or maritime port will have a UN/LOCODE coding.

http://www.unece.org/cefact/locode/welcome.html

3.5 Data Standards for Transportation of Freight

BiTA Standard 120-2019 Location Component Specification

BITA (Blockchain in Transport Alliance) Standards Council

Announced on March 20, 2019

open source and royalty-free standards with a focus and emphasis on data formats and
interoperability
https://static1.squarespace.com/static/5aa97ac8372b96325bb9ad66/t/5c7e88397817f73e6c60a967/15
51796284047/BiTAS+Tracking+Data+Frameowork+Profile+v9_ISTO.pdf

GS1: Global Supply

GS1 offers a comprehensive set of standards in support of the Delivery Management process with
labels formatted for consistent identification of freight units and one common data file format to
exchange data throughout the freight transportation process.
https://www.gs1.org/docs/tl/GS1Standards_DeliveryManagement.pdf

= EPCIS: Electronic Product Code Information Services

e EPCISis a global GS1 Standard for creating and sharing visibility event data, both within and
across enterprises, to enable users to gain a shared view of physical or digital objects within a
relevant business context.

e https://www.gs1.org/standards/epcis

= EPC/RFID TDC - Electronic Product Code Tag Data Standard

GS1's EPC Tag Data Standard (TDS) defines the Electronic Product Code (EPC), including its
correspondence to GS1 keys and other existing codes. TDS also specifies data that is carried on
Gen 2 RFID tags, including the EPC, User Memory data, control information, and tag manufacture
information.

e https://www.gs1.org/standards/epcrfid-epcis-id-keys/epc-rfid-tds/1-12

= EPC TDT - Electronic Product Code Tag Data Translation

GS1’s EPC Tag Data Translation standard is concerned with a machine-readable version of the
EPC Tag Data Standards specification. The machine-readable version can be readily used for
validating EPC formats as well as translating between the different levels of representation in a
consistent way. This specification describes how to interpret the machine-readable version. It
contains details of the structure and elements of the machine-readable markup files and provides
guidance on how it might be used in automatic translation or validation software, whether
standalone or embedded in other systems.

e https://www.gs1.org/standards/epc-rfid/tag-data-translation/current-standard
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EDIFACT: Electronic Data Interchange for Administration, Commerce and Transport.

o EDIFACT is accepted as the international EDI standard that has been adopted by organisations
wishing to trade in a global context. A standard set of syntax rules have been ratified by the United
Nations.

e https://www.edibasics.com/edi-resources/document-standards/edifact/

Freight Analysis Framework (FAF) / Canadian Freight Analysis Framework (CFAF)

o Partnership between Bureau of Transportation Statistics (BTS) and Federal Highway Administration
(FHWA), integrates data from a variety of sources to create a comprehensive picture of freight
movement among states and major metropolitan areas by all modes of transportation. The Canadian
Freight Analysis Framework (CFAF) integrates data from several sources to create a comprehensive
picture of freight flows across the country by geography, commodity and mode of transport. The
framework database estimates tonnage, value, and tonne-kilometers by origin and destination, by
commodity type, and by mode. The database can be used in a variety of analyses including, for
example, assessing highway capacity and forecasting traffic, evaluating investments in
infrastructure, examining trade flows, and analyzing policies such as road pricing and multimodal
freight programs. The data are provided in spreadsheet format for ease of use. A data dictionary in
HTML format is also included to provide information on the variables available in the
database.

e https://www150.statcan.gc.ca/n1/pub/50-503-x/50-503-x2018001-eng.htm

3.6 Intelligent Transportation System (ITS)-related Standards

ISO 26683-1:2013(en) Intelligent transport systems — Freight land conveyance content identification
and communication — Part 1: Context, architecture and referenced standards

o Combination of existing technologies can be used to agglomerate/aggregate relevant data and
use a tractor/truck mounted communications means to realize real time cargo visibility of land
transport, and is thus not dependent on future technologies or technologies currently in research
and development phases (although it will be suitable for future technical means to deliver its
data).

e Part 1 provides context and high level architecture for all parts of the ISO 26683 series.

e Part 2 defines application interface profiles to agglomerate/aggregate and transfer land cargo
transport data to provide improved land cargo transport data and specifies one or more modes of
transfer using available ICT technologies.

e https://www.iso.org/obp/ui/#iso:std:is0:26683:-1:ed-1:v1:en

ISO/TS 24533:2012(en) Intelligent transport systems — Electronic information exchange to facilitate the
movement of freight and its intermodal transfer — Road transport information exchange methodology
e Some international shipments are carried out entirely by highway mode, but most begin and end with

motor carrier service and travel by other modes in the course of the shipment. This Technical
Specification focuses on motor carrier transport interfaces through the supply chain, or those data
items that deal specifically with the key pieces of transport information critical to getting the goods to
the marketplace without delay related to data sharing. Therefore, the interfacing modes' data
structures and formats must accommodate each other to assure efficiency and security from end to
end. Truck, rail and ocean transport are vital components of intermodal, international shipping. It is
recognized that a robust intermodal standard must include interface connections to all of these modes,
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and may need to be proven through demonstration tests. Research and tests carried out in the US
motivated the use of a truck-air-truck supply chain (shown in Figure 3).
e https://www.iso.org/obp/ui/#iso:std:iso:ts:24533:ed-1:v1:en

ISO/TS 17187:2013 Intelligent transport systems -- Electronic information exchange to facilitate the
movement of freight and its intermodal transfer -Governance rules to sustain electronic information
exchange methods
e Governance rules to be used for executing an organized process for business entities to connect to
one another electronically for the conduct of electronic trade in a secure and open environment
through a standardized framework for information exchange.
e Framework includes the processes and process tools that will ease connections between trading
partners, provide full visibility, and reduce the time goods spend in transit.
e https://www.iso.org/standard/59292.html

ISO 15638-1:2012 Intelligent transport systems -- Framework for collaborative Telematics Applications
for Regulated commercial freight Vehicles (TARV) -- Part 1: Framework and architecture
e A framework for the provision of cooperative telematics application services for regulated commercial
freight vehicles;
e A conceptual architecture using an on-board platform and wireless communications to a regulator or
his agent;
References for the key documents on which the architecture is based;
Details of the architecture of the facilities layer;
A taxonomy of the organisation of generic procedures;
This standard is currently under review
https://www.iso.org/standard/59184.html

4 Conclusions

There appears to be discussion in all transportation industries that there is a need to develop standards across
a range of areas including; APIs, EDI, real-time container status, documentation transmission, loT data, and
blockchain connectivity.

The standard, ISO/TS 24533:2012(en) Intelligent transport systems — Electronic information exchange to
facilitate the movement of freight and its intermodal transfer — Road transport information exchange
methodology, states “Preliminary investigations suggest that there is no single organization responsible for
transport data standards through the intermodal supply chain. To achieve a coherent set of transport standards
requires coordination among the various international organizations working on component parts of these
international standards. TC 204 has advanced the idea of close coordination among other appropriate ISO
Technical Committees, OASIS, IATA, IEC, CEN, UN Centre for Trade Facilitation and Electronic Business, and
the World Customs Organization. Contact has been made and interest has been expressed in cooperating on
the development of intermodal data exchange standards that fully cover the supply chain. This Technical
Specification is a preliminary step towards coordinating between the various standards organizations.”

In searching for data standards, some data governance plans were located and have been listed below should
the team wish to review the documents or follow their activities.
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Data governance Plan for US Department of Transportation — Federal Highway Administration (July
2015) https://www.fhwa.dot.gov/datagov/dgpvolume%201.pdf

A 2018 Joint Rail Data Action Plan for the British Department for Transport is located at
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment data/file/733
043/joint-rail-data-action-plan-2018.pdf

On April 18, 2019, the biggest European shipbuilders have announced a new co-operative initiative to
develop and demonstrate a connected vessel platform, under the Code Kilo project. They joined forces
to harmonise data management solutions and standards throughout the shipping sector. They will co-
operate and engage with maritime stakeholders, including ship owners, shipbuilders, suppliers and
classification societies. This is supported by the Shipyards’ and Maritime Equipment Association, SEA
Europe. https://www.marinemec.com/news/view,shipbuilders-combine-to-develop-connected-vessel-
platform_57561.htm
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6 Appendices

a. OPI - Older American Freight Tracking Pilots

FIH: Freight Information Highway

The FIH tested a new approach for freight data information exchange. FHWA sponsored this FOT
between 2001 and 2003 to examine the feasibility and assess the benefits of a new set of data transfer
standards and associated applications, which would allow for the automated translations of the current
railroad and ocean carrier Electronic Data Interchange (EDI) business data exchange formats into a
new XML-based format. The XML-based format is more readily integrated with advanced web-based
business communications tools that allow companies and agencies to exchange information without
changes to their own systems. This is intended to facilitate inter-operability with other members of the
freight industry, such as trucking companies and freight consolidators. FIH project participants
integrated the newly defined standards and data dictionaries into existing commercial cargo visibility
software products.

The FOT included additional chassis tracking that built on previous Cargo*Mate FOTs and defined
benefits and system integration requirements to more effectively use chassis tracking data in the
future. For more information, contact Randy Butler, FHWA, at Randy.Butler@fhwa.dot.gov.

U.S. Department of Transportation, Evaluation of the Intermodal Freight Technology Working Group
Asset Tracking and "Freight Information Highway"; Field Operational Test Final Report, prepared by
Science Applications International Corporation, September 2003, available at
http://ntl.bts.gov/lib/jpodocs/repts_te/13950.html.

HazMat FOT:

Tested untethered trailer tracking, but the focus was less on fleet efficiency than on using the
technology to ensure the security and safety of high hazard commodity shipments. The Federal Motor
Carrier Safety Administration (FMCSA) managed this 2003-2004 FOT with participation from FHWA
and numerous private participants to assess the safety and security potential of technology suites
tailored for four hazmat operating scenarios. The four scenarios were bulk fuel delivery, less than truck
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load high hazard shipments, other bulk hazards, and truckloads of explosives. The emphasis in this
FOT was on rapid implementation of off the shelf technologies. Many of the technologies employed
had been tested in previous FOTs, but they had not been integrated nor applied to hazardous
materials. Commercially available asset tracking technology was the cornerstone of the FOT and
facilitated integration of other technologies.

e The test was completed in May 2004 and the independent evaluation report has not yet been made
available to the public. For more information, contact Joe DeLorenzo, Federal Motor Carrier Safety
Administration, Joseph.DeLorenzo@fmcsa.dot.gov; and Michael Onder, FHWA, at
Michael.Onder@fhwa.dot.gov
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