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Outline 

Outline 
 Part 1 -- Overview of Preliminary Design Concepts Work scope 

– Inventory 
– Host Media and Design Considerations 

 Part 2 -- Waste Packaging Considerations 
 Part 3 -- DREP Design Concept for Salt 
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Structure of Technical Work Areas 
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DOE Managed HLW and SNF Research: 
Preliminary Design Concepts for Selected Media 
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OBJECTIVES: 
 
Evaluate the preliminary design concepts for the inventory within select media.   
 
Specific geologic media under consideration are those currently investigated within the Used Fuel Disposition 
Campaign (argillite, crystalline, deep borehole, and salt). 

 
SCOPE: 
• Assess feasibility and applicability of Engineered Barrier Systems (EBS) concepts in select geologic media for 

the technical challenges specific to the inventory.   
• A particular emphasis will be placed on analyzing thermal conditions and their effect on the inventory’s 

compatibility with EBS concepts/disposal media. (WP1) 
• Investigate and evaluate options for both disposal overpack and waste package design. (WP2) 
• Layout and emplacement. (WP3) 
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Integration Linkages 
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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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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. 2013 June 9, 2016 Design Concepts Work Package 
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Inventory 
• Dimensions 
• Quantity 
• Thermal output 

 

Design Concepts 
• Packing spacing 
 

 

Disposal Media 
June 9, 2016 

From Hardin et al. 2011 
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Geologic Setting Classification (Baldwin et al.,  
2008) 
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Geologic Setting Characteristics in 
Baldwin’s Schema  
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Disposal Concepts in Baldwin’s 
Schema 
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Potential Design Considerations 
related to specific disposal 
concepts 
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Operational impact: 
 Lateral (horizontal) extent of host rock formation and/or easement/withdrawal 

area 
 Stability of excavations in the stress field 
 Ensure quality buffer construction 
 Shielding throughout emplacement operation 

 
Safety Impact: 
 Minimize EDZ 
 Waste emplacement in relatively undisturbed zone (beyond access tunnel EDZ) 
 Cementitious passivation of metal components 
 Ensure compact repository footprint 
 Minimize excavation volume 
 Thermal Management – open vs. closed mode 
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Pt. 2, Waste Packaging Considerations 
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Crystalline Waste Packages 
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Crystalline Waste Packaging 
Options, 1/2 
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Crystalline Waste Packaging 
Options, 2/2 
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Salt Waste Packages 
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Salt Waste Packaging Options, 1/2 
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Salt Waste Packaging Options, 2/2 

June 9, 2016 Design Concepts Work Package 20 



Used 
Fuel  
Disposition  

Pt. 3 – Salt Disposal Concept 
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Objectives for Review: safety, cost, portability 
Disposal Concept ≡ WF + geologic setting + concept of ops. 

– Waste form:  
• Mostly HLW glass, low heat output, SS pour canisters 
• DSNF of various types, pre-canistered 

– Geologic setting: 
– Concept of operations? 

Disposal Concepts for a DRep in Salt: 
Identify Candidate Concepts for Evaluation 
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 Low-thermal (up to 1 kW per 3- or 5-m canister) 
 Long-lived radionuclides (~106-year assessment) 
 Large numbers of canisters (data from Carter et al. 2012) 

– 3,542 DSNF (99.4% < 1 kW in 2030) 
– 23,032 HLW (SRS, Hanford & Idaho; all < 1 kW) 

 Small canisters (mostly 18- and 24-inch diameters) 
– Neglecting Naval SNF which is most similar to CSNF 
– (Assume Idaho calcine is package in standardized canisters.) 

 Relatively lightweight (canister + contents; no overpack) 
– DSNF 5,000 to 10,000 lb 
– HLW 5,512 yto 9,260 lb 

Material: stainless steel (welded, no heat treat, sensitized) 
 All require some shielding (±) 

Disposal Concepts for a D-rep: 
Defense Waste Characteristics 
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 Plastic formation 
– Creep behavior impacts concept of operations 

• Excavations will close due to creep 
• Just-in time drift construction 
• Self-healing 

 Brine pore water  
 Virtually impermeable media (diffusion dominated) 
 Ramp Access only in domal salt 

– For bedded salt, shaft access only 

Disposal Concepts for a DRep in Evaporite (Salt): 
Salt Geologic Settings 
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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) 
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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 26 
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Salt Concept Illustrated 
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Salt Concept Illustrated (cont.) 
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Conclusions 

 Preliminary Design Concepts WP is focused on disposal concepts for salt and 
crystalline host media 

– Characteristics of DOE-Managed Waste 
• Thermal, volume, waste groups 

– Design considerations specific to host media 
 Waste packaging options specific to crystalline and salt concepts 
 Preliminary Salt concept 

– Bedded salt formations 
– Shaft access 
– Axial or transverse emplacement with crushed salt backfill 
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