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Defense Waste Repository R&D
Preliminary Design Concepts
Overview 1/2

 Objectives:

– 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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Defense Waste Repository R&D
Preliminary Design Concepts
Overview 2/2

 Accomplishments

– Integration with Inventory and Safety Analysis WP’s

– Integration with Argillite, Crystalline, and Salt DR’s

– Select host media - Argillite (FY17), Crystalline, and Salt (FY16) 

• Thermal Analysis 

• EBS Design

• Waste Package and Overpack Design

• Layout and Emplacement

– FY16 M2 Milestone

based on a review of well-studied, 
published repository concepts
(e.g. KBS-3 for crystalline)
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Technical Feasibility of a Defense 
Repository 1/2

June 9, 2016 Design Concepts Work Package 5

Safety:

 Operational Safety for workers and the public considering normal and off-normal 
events

 Post-closure Waste Isolation Performance

– With reasonable assurance to meet regulatory performance objectives

Engineering Feasibility:

 Constructability

 Conveyance of waste packages to and within the underground

 Radiologic shielding

 Repository ventilation

 Control of workplace hazards

 Operational lifetime of facilities

 Closure
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Technical Feasibility of a Defense 
Repository 2/2

June 9, 2016 Design Concepts Work Package 6

Thermal Management:

 Thermal limits 

– buffer and/or backfill (100º C for Argillite and Crystalline, 225º C Salt – host and backfill)

– During operations and post-closure

Post-closure Criticality Control (for DSNF):

 Pre-canistered DSNF requires long-lived neutron absorbers at point of origin
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http://www.posiva.fi/en/final_disposal/basics_of_the_final_disp
osal/backfill#.V9hTETXxVLc (top and bottom)
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From Hardin et al. 2015

From Carter et al. 2012
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Argillite Concept 1/3

 As with the other host media, reliance and 
reference to technologically-mature, well-
studied design concepts

Date 9



Spent Fuel and 
Waste Science and
Technology

Argillite Concept 2/3

 Argillite design is sensitive to by site specifics (e.g, claystone, vs. mudstone)

– Mechanical properties – impact constructability (e.g. tunnel liners, ground support)

– Water content – impact on seal design esp. drift seals

– Chemical composition  - kaolinite, illite, smectite, organics, carbonates? – impact 
package/overpack design

Date Presentation or Meeting Title 10
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Argillite Concept 3/3
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Thermal Analysis (all host media)

 Semi-analytic model

– for surface and wall T

– Sensitivity studies (e.g. waste package spacing)

 TH model

 KOSINA Collaboration (Germany)

– Benchmarking Semi-Analytic with FLAC3D

– TH analysis – FLAC and PFLOTRAN

Date Presentation or Meeting Title 12
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Back up Slides
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Defense Waste Repository Inventory --
~80% by volume is glass

Projected volumes in m3

Commercial and DOE-Managed 
HLW and SNF

DOE-Managed 
HLW and SNF

DOE-Managed HLW

15
from SNL 2014

March 30, 2017
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Waste Packages
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HLW Glass
Diameter = 61cm (direct disposal)
Length = 3m or 4.57m

Defense Spent Nuclear Fuel
Diameter = 61cm (80cm including Steel overpack)
Length = 3.1m or  4.6m
(not used for Naval SNF)

From DOE 2008 -- Yucca Mountain repository SAR (Figure 1.5.1-8 and Figure 1.5.1-18) 
March 30, 2017
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Distribution of Thermal Output per 
Canister (by # of canisters)

From Matteo et al. 2016March 30, 2017
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Distribution of Thermal Output per 
Canister (by % of each waste type)

From Matteo et al. 2016
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Decay Heat for Different Waste Types

March 30, 2017 19From Wilson 2016
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Temperature Histories at Waste 
Package Surface 
(10 years surface storage)

March 30, 2017 20
From Matteo et al. 2016
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From Matteo et al. 2016

Temperature Histories at Waste 
Package Surface 
(50 years surface storage)


