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The Global 
Supply Chain is 
Under Severe 
Duress
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Border crossings take between 4 – 8 
hours on average
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Aging and failing infrastructure threaten 
supply chain efficiency 
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Global ports are operating over capacity 
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Epic natural disasters strain supply 
chain resources
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9/11 was a game changer
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The pessimist sees difficulty in every 
opportunity. The optimist sees 
opportunity in every difficulty” Winston  Churchill
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”Ad Hoc” Evolution 
of a Multi-Modal Supply Chain 

1880s Beginning of National Transport Infrastructure Development

1930s Predatory competition – No National Safety Requirements

1960s Interstate and Defense Highway System

1968 DOT Established

1970s HazMat/Hazardous Substances Regulations

1935 Federal Regulation of Industry in Safety/Economics

1980 Industry Economic Deregulation

1990s Just In Time and Lean Manufacturing

1990s Globalization of Supply Chain

2000s
9/11 and 
Homeland 
Security
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No Integration of Freight & 
Product Taxonomy

1880s Uniform Freight Classification Rail Ratemaking 

1930s Standard Transportation Commodity Code - Intermodal Ratemaking 

1940s National Motor Freight Classification-Motor Ratemaking

1970s International Hazmat Regulations Harmonization 

1980s Uniform Product Code Adoption

1935 US Hazmat Regulations

1980s “Freight all Kinds” Based Ratemaking

1980s Electronic Data Interchange

1990s Electronic Product Code

2000s Security Sensitive 
Hazardous Materials
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State/Local Law Enforcement, Commercial Industry, Commercial Carriers

Security Provides the Motivation to Act 

Radioactive Materials in 
Quantities of Concern

9/11 Act

Security Sensitive Hazardous 
Materials (US) - High Consequence 

Dangerous Goods (UN)

National Source 
Tracking System 

Regulations

DHS NRCDOTDOT
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Conundrum: How to access 
trapped supply chain data

Trapped
Supply Chain 
Information

Established 
International 
Regulations

Deployed 
Technologies & 

Standards

Recognized 
Proprietary 

Systems

Multiple Federal 
Databases and Lists
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“Internet: absolute communication, absolute 
isolation”. - Paul Carvel

World Wide Web  = Instant Information
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“It was impossible to get a 
conversation going; everybody was 
talking to much” Yogi Berra 
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“I not only use all the brains I have, but all that I can 
borrow” - Woodrow Wilson

Web 2.0 = Information Sharing
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“Think like a wise man but 
communicate in the language 
of the people” - William Butler Yeats
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Origin

Dray

Freight 
Forwarder

Outbound
Port

Inbound
Port

Air or Ship

Truck or Rail

Consolidation

Truck or Rail

Buyer 
& 

Seller

Destination

The Global Supply Chain
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Origin

Destination

Information Matrix

Supply Chain Information Matrix 
is not Connected
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Origin
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Formalize Web 2.0 Technologies to 
“Connect the Information Matrix Dots”

Destination

Information Matrix
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Users Add  “Their 
Data Tags” to the 
Bucket

Benefits:

• Low cost – Quick to market

• No Changes to Current Systems

• Popular,  proven and intuitive

Users:

• Search with partial pieces of   data

• Track using “own” information

• Archive granular product data
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Supply Chain 
Transparency for 
Authenticated 
UsersVirtual Resource 

Indicator
• Unique Permanent Web ID

• Created on the Fly

• No Structured Database

• Technology Agnostic

World Wide Web

User

User

User
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Suppliers & 
Manufacturers Carriers

Academia IAEA
Standards 

Organizations

National Labs
Federal Agencies

States

NRC

DNDO

TSA

CBP

Shippers & 
Consignees Custom

Brokers

Transporters

Industry

Freight
Forwarders

DOE DOJ

NRC

DHS

DOT

EPA DOC

Industry
ICAO

RAMQC
Proprietary 

Tracking 
SystemsAgreement States

Licensees

Start with Radioactive Materials in 
Quantities of Concern 

?

Why?
Clear & Present Security Need

Not formalized by UN IAEA

No Commercial Interface

No Ubiquitous Sensing

No Existing Taxonomy
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Proprietary 
Tracking 
Systems

IAEA

States

Suppliers & 
Manufacturers 

Carriers

Academia
Standards 

Organizations

National Labs

Federal Agencies

NRC

DNDO

TSA

CBP

Shippers & 
Consignees Custom

Brokers

Transporters Freight
Forwarders

Industry

DOE DOJ

NRC

DHS

DOT

EPA DOC

Industry
HMR

RAMQC

Agreement States
Licensees

RAM Supply Chain Transparency 

Virtual Resource 
Indicator

• Location

• Exceptions

• Status

• Compliance
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What about Security?
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In God we trust. All others, 
we virus scan. 



Computational Sciences & Engineering Division 
BUSINESS SENSITIVE

Government Global 
Radioisotope Tracking

Commercial Carrier 
Intermodal Tracking

Port of  Entry Tracking 
Data Collection and 
Exchange

State/Local  1st

Responder and 
Enforcement Tracking

Intelligent 
Freight
Real Time Freight 
Supply Chain 
Systems & Services
Distributed and Disparate Data

Facility Tracking and 
Accountability

ORNL Supply Chain Testbeds
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Government Global 
Radioisotope Tracking

Intelligent 
Freight
Real Time Freight 
Supply Chain 
Systems & Services
Distributed and Disparate Data

International Testbed Opportunity
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Global Radioisotope Sorting Tracking 
and Monitoring Prototype (GRadSTraM) 

GRadSTraM Collaborators
•US Department of Commerce
•European Union – European Commission
•Oak Ridge National Laboratory
•National Physical Laboratory (UK)
•US Environmental Protection Agency
•US Department of Energy
•US Postal Service
•Royal Mail

US-EU is developing a multi-modal transatlantic RAM tracking demo 
that will integrate Web 2.0, RFID and Faceted Classification 
Technologies.

Example of DOE-ORNL Medical and Research 
isotope supply chain
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State/Local  1st

Responder and 
Enforcement Tracking

Intelligent 
Freight
Real Time Freight 
Supply Chain 
Systems & Services
Distributed and Disparate Data

1st Responder Testbed Opportunity
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KentuckyTennessee

South Carolina

Web 2.0 Enabled Inspection Decisions
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Modeling, Prototyping, & DemonstratingModeling, Prototyping, & Demonstrating

Web 2.0 Enabled Sensor IntegrationsWeb 2.0 Enabled Sensor Integrations

Commercialization Commercialization 

Government Global 
Radioisotope 
Tracking

Commercial Carrier 
Intermodal Tracking

Port of  Entry 
Tracking Data 
Collection and 
Exchange

State/Local  1st

Responder and 
Enforcement Tracking

Intelligent 
Freight
Real Time Freight 
Supply Chain 
Systems & 
Services
Distributed and Disparate 
Data

Facility Tracking and 
Accountability

Wireless + Sensors + Legacy Databases 
+ Web 2.0 = Supply Chain Visibility
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Where did the 
first picture 
come from?
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Questions

Presented by:
Randy Walker 

Computational Sciences & Engineering Division
Oak Ridge National Laboratory

walkerrm1@ornl.gov


