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Innovation is Important to EM Success
Billions Saved and Years Off Baseline Schedule
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Challenges
• 80+ million gallons liquid radioactive waste stored in 

degrading underground tanks
• Large waste processing facilities take decades to design 

and build
• Many construction projects have multi-year delays and 

substantial cost overruns

Desired Outcomes
• Reduce capital and life-cycle costs
• Decrease plant footprint
• Reduce chemical and criticality risks
• Increase flexibility for process 

upgrades/changes

High Level Waste and Legacy Materials

3



Challenges
• Cleanup needed of approximately 100 Cold War 

legacy groundwater plumes and over 1000 
contaminated facilities

• Limits on disposal records, difficulties in analysis, 
problems with modeling

• Facility deterioration limits worker access

Desired Outcomes
• Reduce worker exposure
• Minimize secondary waste streams
• Improve operating efficiencies
• Reduce long-term operating costs

Remediation of Soil, Groundwater, and Contaminated Facilities
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Challenges
• Hundreds of individual remedies across Complex
• Extensive characterization and monitoring required to 

assess remedy effectiveness
• Decades-long monitoring and assessment required
• Thousands of wells and hundreds of locations require 

assessment and monitoring

Desired Outcomes
• Reduce worker exposure
• Reduce need for sampling, sample transport, 

and assessment
• Improve remedy evaluation and selection
• Increase stakeholder confidence
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Assessment of Long-term Effectiveness



• Dark Factories
• Big Data Analytics
• Sensors for Extreme En

vironments

• Enhanced System Diagnostics

• Complex Shape Manufacturing
• Integrated Waste Forms
• Materials/Component Qualification

• Secure Wireless Platforms
• Manufacturing Data Security

• Anthropomorphic Robotics
• Autonomous/Learning Platforms
• Wireless Controls
• Sensory

Perception
• Self-powered

• Haptic Interface
• 3D Augmented Training
• Accident/EM Response
• Operating System Status

• First Principles Materials Design
• Ab-initio Reaction Chemistry
• Coupling to Process Modeling
• Transport and Reaction Modeling

• Process Design
• Optimization
• Predicative Capability

Cyber 
Security

Process 
Modeling

Virtual 
RealityRobotics

• High Throughput 
Experimentation

• Reactive Separations
• Waste Chemistry
• Integrated Process 

Platforms
• Industrial Process 

Tomography
• Radiological Test Beds

EM Can Leverage Wide Range of Demonstrated Technologies

EM Mission 
Success
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Smart 
Manufacturing

Additive 
Manufacturing

Process 
Intensification

Computational 
Chemistry
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