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80% of DOE-Managed HLW volume is glass

Projected volumes in m3

Commercial and DOE-Managed 
HLW and SNF

DOE-Managed 
HLW and SNF

DOE-Managed HLW
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DOE Managed HLW and SNF Research: 
Preliminary Design Concepts
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Hanford Glass
83.9% of canisters < 50 W 
11.1% 50–100W 
4.7% 100–220W
0.3 % 220–300W 

SRS Glass
39 % of canisters < 50 W 
6.1% 50–100W 

51.4% 100–220W
3.5% 220–300W 

All glass
72.2% of canisters < 50 W 
7.4% 50–100W 

19.1% 100–220W
0.2% 220–300W
1.1% 300-500W

Data from Carter et al. 2013March 2016
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Creating a Design Concept
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Inventory
• Dimensions
• Quantity
• Thermal output

Design Concepts
• Packing spacing

Disposal Media
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From Hardin et al. 2011
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Crystalline Rock D-Rep Design 
Considerations

 Host Rock Constructability

• Excavation method, ground support, DRZ

• Construction and sealing cost

 Saturated Zone, Fractured-Rock

• Low-permeability backfill and seals needed

 Nominal and Disturbed Performance

• Uncertainty in fractured-rock hydrology

• Possible future glaciation

 Natural Barrier

• Potentially old groundwater, small head gradients (nominal)

 Engineered Barriers

• Clay-based buffer

• Corrosion-resistant packaging (>>105 yr containment within buffer)

• Extensive international R&D

March 2016 6
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Crystalline-Rock D-Rep Disposal 
Concept

 Multi-Container Overpack Strategy for HLW

• Fewer (<5,000) less costly, corrosion-resistant overpacks

• Unshielded

 In-Drift Axial Emplacement

• Minimize excavated volume, facilitate handling of heavy packages

• Small package-package spacing (e.g., 2 m)

• Backfilling strategy: Packages placed on plinths of compacted clay, then 
backfilled with pelletized clay

• Pre-constructed buffer strategy: Each package location prepared with 
compacted clay blocks and a steel liner; packages slide into liner (e.g., 
NUHOMS)

 Clay-Based Backfill and Sealing of Accesses

 Constructability Challenges

• Remote operation in unshielded environments

• Keeping buffer blocks dry

• Handling large, heavy packages (up to 2 m OD  5 m L)

March 2016 7
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Salt D-Rep Design Considerations

 Bedded or Domal Salt Constructability

• Opening stability

• Salt backfill

 Superior Heat Dissipation

 Nominal and Disturbed Performance

• Releases dominated by human intrusion

 Natural Barrier

• Insignificant groundwater abundance and mobility (nominal)

• Brine saturation (esp. human intrusion)

 Engineered Barriers

• Backfill and seals

• Robust containment during operations

• Emplacement borehole behavior (e.g., heavy liners)

March 2016 8
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Salt D-Rep Disposal Concept

 Direct Disposal of Pour Canisters
• HLW glass stability in operational environment

 Robust Overpacking of Other Waste Forms
• Carbon steel overpack (e.g., DSNF)

 Just-in-Time Drift Construction
• Minimize handling of crushed salt

 In-Drift Emplacement (axial or transverse)
• Relatively small, lightweight canisters (e.g., 6 MT HLW)

• Immediate backfilling with crushed salt

 Constructability Challenges
• Remote operation in unshielded environments

March 2016 9
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Preliminary Results Thermal 
Analysis
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Creating a Design Concept
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Inventory
• Dimensions
• Quantity
• Thermal output

Design Concepts
• Packing spacing

Disposal Media
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From Hardin et al. 2011
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