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FY 15 Funding by Control Account 


Data 
Control Account  PY CO Funds  FY15 Funds  Total Available 
CX $189,762 $900,000 $1,089,762 


1.02.08.01 - CX Campaign Management $189,762 $900,000 $1,089,762 


DR $3,120,941 $12,655,000 $15,775,941 
1.02.08.04 - DR Engineered Material Performance $19,435 $110,000 $129,435 
1.02.08.06 - DR Argillite Disposal R&D $395,574 $1,290,000 $1,685,574 
1.02.08.07 - DR Crystalline Disposal R&D $466,946 $1,240,000 $1,706,946 
1.02.08.08 - DR Generic Disposal System Analysis $193,915 $640,000 $833,915 
1.02.08.11 - DR International Disposal R&D $126,657 $600,000 $726,657 
1.02.08.16 - DR Disposal of Dual Purpose Canisters $192,020 $600,000 $792,020 
1.02.08.17 - DR Deep Borehole Disposal  $985,788 $6,925,000 $7,910,788 
1.02.08.18 - DR Salt R&D  $290,170 $700,000 $990,170 
1.02.08.19 - DR Salt Field Testing $450,436 $550,000 $1,000,436 


ST $2,287,536 $14,165,000 $16,452,536 
1.02.08.02 - ST Field Demonstration Support $786,634 $2,150,000 $2,936,634 
1.02.08.05 - ST Experiments $800,234 $3,065,000 $3,865,234 
1.02.08.10 - ST Analysis  $289,757 $1,600,000 $1,889,757 
1.02.08.13 - ST Transportation $328,348 $1,150,000 $1,478,348 
1.02.08.15 - ST Security $82,563 $200,000 $282,563 
1.02.08.20 - High Burnup Cask Demo Project $0 $6,000,000 $6,000,000 


Grand Total $5,598,239 $27,720,000 $33,318,239 
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UFD NEUP Projects up to 2014 


 Total Available 
Budget Area and Fiscal Year Award Total 
Storage & Transportation $21,433,384 


(11-2987) Anisotropic azimuthal power and temperature distribution on impact on hydride distribution  - PSU $631,957 
(11-3117) Life Prediction of Spent Fuel Storage Canister Material - MIT $899,826 
(11-3278) Fuel Aging in Storage and Transportation (FAST): Accelerated Characterization and Performance  - TAMU $4,500,000 
(12-3374) Validation Experiments for Spent-Fuel Dry-Cask In-Basket Convection  - USU $690,000 
(12-3528) Radiation and Thermal Effects on Used Nuclear Fuel and Nuclear Waste Forms - UTK $770,000 
(12-3545) Concrete Materials with Ultra-High Damage Resistance Capacity For Extended Storage Systems - UH $800,000 
(12-3660) Simulations to Predict Used Nuclear Fuel Cladding Temperatures during Drying and Transfer Ops - UNR $745,000 
(12-3730) Probabilistic Multi-Hazard Assessment of Dry Cask Structures - UH $865,000 
(12-3736) Nonlinear Ultrasonic Diagnosis and Prognosis of ASR Damage in Dry Cask Storage - NU $885,000 
(12-3756) Seismic Performance of Dry Casks Storage for Long-Term Exposure - UU $873,320 
(13-4840) Development of a nano-modified concrete for next generation of storage systems - VU $795,153 
(13-5106) Risk Assessment of Structural Integrity of Transportation Casks - UU $740,296 
(13-5178) Structural Health Monitoring of Nuclear Spent Fuel Storage Facilities - USC $597,832 
(13-5365) Doubling the Life of Concrete Structures - UI $640,000 
(14-0000) Evaluation of cask drying effectiveness  SCU $4,000,000 
(14-0000) Sensor development and delivery of Sensors in Dry Cask - PSU $3,000,000 


Disposal Research $4,186,380 
(11-3180) Quantification of cation sorption to engineered barrier materials under extreme conditions - CU $1,171,380 
(12-3298) Optimization of Deep Borehole Systems for HLW Disposal - MIT $850,000 
(12-3361) Coupling nuclear waste corrosion and radionuclide transport in presence of repository sediments - WSU $885,000 
(13-4834) Improving the understanding of coupled thermal-mechanical-hydrologic behavior of granular salt  - UNM $640,000 
(13-5008) The impacts of pore-scale heterogeneities on the transport of radionuclide-carrying colloids  - CSM $640,000 


Grand Total $25,619,764 
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2014 M2 Milestones 


FY14 Level 1 and 2 Milestone Status by Due Date 


Level Control Account 
Manager Milestone ID Number Milestone Title Estimated 


Finish 
Revised 
Finish Actual Finish Status 


M2 McMahon, Kevin M2FT-14SN0806053 Used Fuel Degradation: Experimental and Modeling Report 10/17/2013   10/17/2013 Complete 
M2 Mackinnon, Robert M2FT-14SN0817022 Deep Borehole Disposal Research: RD&D Needs and Criteria and Alternatives for Demonstration Site 


Selection 
10/25/2013   10/25/2013 Complete 


M2 Mackinnon, Robert M2FT-14SN0808033 Generic Disposal System Modeling Report 11/27/2013   11/27/2013 Complete 
M2 McMahon, Kevin M2FT-14SN0807082 Natural System Evaluations: International Collaborations Progress Report 12/9/2013   12/5/2013 Complete 
M2 McMahon, Kevin M2FT-14SN0806054 International Collaborations on Engineered Barrier Systems: Experimental and Modeling Investigations 


Report 
12/11/2013   12/11/2013 Complete 


M2 McMahon, Kevin M2FT-14LA0814012 Report on a GIS Database for Alternative Host Rocks and Potential Siting Guidelines 1/24/2014   1/22/2014 Complete 
M2 McMahon, Kevin M2FT-14LA0807024 Report on Modeling Fluid Flow in Natural Systems, Model Validation and Demonstration 1/31/2014   1/30/2014 Complete 
M2 Couch, Brad M2FT-14ID0820012 Finalize Test Plan 2/28/2014   2/27/2014 Complete 
M2 Bragg-Sitton, Shannon M2FT-14IN0801011 UFD Campaign Implementation Plan Update 3/28/2014   3/27/2014 Complete 
M2 Sorenson, Ken M2FT-14IN0802013 Strategy for fuel pin receipt, characterization, sample allocation for the demonstration sister pins 3/31/2014   3/31/2014 Complete 
M2 Sorenson, Ken M2FT-14SN0802051 Develop a UFD ST program plan 8/9/2014   8/9/2014 Complete 
M2 Mackinnon, Robert M2FT-14SN0816031 Update the initial version of Preliminary Report on Dual-Purpose Canister Disposal Alternatives (FY13) 8/15/2014   8/15/2014 Complete 
M2 Sorenson, Ken M2FT-14SN0810021 Documentation of Hybrid Hydride Model for Incorporation into Moose-Bison and Validation Strategy.  8/15/2014   8/15/2014 Complete 
M2 McMahon, Kevin M2FT-14SN0804051 Model Integration for Engineered Materials Performance 8/22/2014   8/22/2014 Complete 
M2 McMahon, Kevin M2FT-14SN0806051 Evaluation of used fuel disposition in clay-bearing rock 8/29/2014   8/29/2014 Complete 
M2 Sorenson, Ken M2FT-14SN0813041 Results of rail shock/vibration testing on shaker table 8/29/2014   8/29/2014 Complete 
M2 Sorenson, Ken M2FT-14PN0805041 Results of Fuel Transfer Options Studies 8/30/2014   8/29/2014 Complete 
M2 Couch, Brad M2FT-14ID0820013 Design Modified Cask Lid 9/18/2014   9/15/2014 Complete 
M2 McMahon, Kevin M2FT-14LA0814011 Database for Regional Geology, Phase 1– A Tool for informing Regional Evaluations of Alternative Geologic 


Media and Decision Making 
9/24/2014   9/23/2014 Complete 


M2 Mackinnon, Robert M2FT-14SN0818011 Summary Results for Brine Migration Modeling Performed by LANL, LBNL and SNL for the Used Fuel 
Disposition Program  


9/25/2014   9/23/2014 Complete 


M2 Sorenson, Ken M2FT-14OR0805031 Results of Bend Tests 9/26/2014   9/26/2014 Complete 
M2 Sorenson, Ken M2FT-14SN0805054 Procurement of full-scale mockup for stress corrosion cracking mockup testing 9/26/2014   9/26/2014 Complete 
M2 Sorenson, Ken M2FT-14AN0805012 Effects of Multiple Drying Cycles on High-Burnup PWR Cladding Alloys      9/26/2014   9/26/2014 Complete 
M2 Sorenson, Ken M2FT-14IN0802016 Status Report on Readiness to Receive Fuel Activities 9/26/2014   9/24/2014 Complete 
M2 Sorenson, Ken M2FT-14SN0805051 Results of Stainless Steel canister corrosion studies and environmental sample investigations. 9/26/2014   9/25/2014 Complete 
M2 McMahon, Kevin M2FT-14SN0807051 Used fuel disposal in crystalline rocks: status and FY14 progress  9/26/2014   9/25/2014 Complete 
M2 McMahon, Kevin M2FT-14LB0811011 International Collaboration Activities in Different Geologic Disposal Environments 9/26/2014   9/26/2014 Complete 
M2 Couch, Brad M2FT-14ID0820014 Design Basis Licensing Document (DBLD) 12/10/2014     90 Day 
M2 Sorenson, Ken M2FT-14PN0810031 Thermal profile analyses of in-situ industry storage systems identified for inspection. 2/27/2015     On Schedule 







5 


Milestone by Control Account 


Milestones   
Row Labels Total 
DR   


M2 11 
1.02.08.06 - DR Argillite Disposal R&D - SNL 1 
1.02.08.07 - DR Crystalline Disposal R&D - SNL 1 
1.02.08.08 - DR Generic Disposal System Analysis - SNL 1 
1.02.08.11 - DR International Disposal R&D - LBNL 1 
1.02.08.16 - DR Disposal of Dual Purpose Canisters - SNL 1 
1.02.08.17 - DR Deep Borehole Disposal  - DOE-HQ 2 
1.02.08.19 - DR Salt Field Testing - LANL 1 
1.02.08.17 - DR Site Selection  - SNL 1 
1.02.08.17 - DR Borehole Test Design  - SNL 1 
1.02.08.17 - DR Site Characterization  - SNL 1 


ST   
M2 9 


1.02.08.02 - ST Field Demonstration Support - INL 2 
1.02.08.05 - ST Experiments - ANL 1 
1.02.08.05 - ST Experiments - ORNL 1 
1.02.08.05 - ST Experiments - SNL 1 
1.02.08.10 - ST Analysis  - PNNL 2 
1.02.08.10 - ST Analysis  - SNL 1 
1.02.08.13 - ST Transportation - SNL 1 


Grand Total 20 
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High Burnup Spent Fuel Data Project 


 Involves 
• Loading a commercial TN-32B storage cask with high 


burn-up fuel in a utility storage pool 
– Well characterized fuel (using Zircaloy-4, Zirlo, and 


M5-clad high burnup fuels) 
– Cask outfitted with additional instrumentation for 


monitoring 
– License amendment required for lid design, high 


burnup fuel and additional heat load 
• Drying of the cask contents using typical process  
• Cask will be housed at the utility’s dry cask storage site 


– Gas sampling and externally inspected before 
transferring out to the pad 


• The issue of where and how the cask will be opened 
after the storage period will be solved at a later date.  
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High Burnup Spent Fuel Data Project 
Participants 


A contract was awarded to 
EPRI on April 16, 2013 


 
 
 
 
 
 
 
 
 
 


National Labs  


AREVA Federal Services 
AREVA Transnuclear 
AREVA Fuels 
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High Burnup Dry Storage Data Project 
Annual Funding 


Sensitive Information - Internal Use only 


Original funding profile for the EPRI Contract 
 
 
 


 FY14 funding profile for the EPRI Contract 
 
 
 


 FY15 funding profile for the EPRI Contract 
 
 
 
 


 
 


FY 2013 2014 2015 2016 2017 2018 Total 
Amount 1,000 7,000 6,000 1,000 400 400 15,800 


FY 2013 2014 2015 2016 2017 2018 Total 
Amount 1,000 3,800 6,000 3,000 1,000 1,000 15,800 


FY 2013 2014 2015 2016 2017 2018 Total 
Amount 1,000 3,800 6,000 5,012 3,333 779 19,924 
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Activities for the EPRI Contract 
2013-2018 


Acquire the cask 
Modify the cask lid for instrumentation 
Develop a design and licensing basis 


document 
 Extract sister rods 
 Plan the fuel loading 
 Ship sister rods 
 Secure the license amendment 
 Load fuel in the cask 
 Store and monitor the cask at North 


Anna 
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TN-32B Being Loaded at Precision Custom 
Components in York, PA 
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Leaving PCC 
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Unloading the Cask at CHT 
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Cask on Air Pallet to Move it in the Building 
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Inside the CHT building 
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Next Contract Activities  
2018 to 2027 


 Ship the cask to a DOE facility 
• Eliminates the need to re-wet the 


cask and fuel 
Open the cask and pull some fuel 


rods 
 Perform testing on the rods for 


comparison to previously tested 
sister rods 


 Prepare report on the effects on 
the fuel that can be attributed to 
dry storage operations   
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Monitoring the Cask 
2017 


 Cask cavity data acquisition will begin 
before the cask is drained 
• Thermocouple data recorded on a data 


logger at regular intervals 
After backfill and pressurizing, the cask 


will remain in cask prep bay for 2-3 weeks 
for cavity temperature, pressure, and gas 
composition monitoring 


 Periodic cavity gas samples will be 
obtained and analyzed 
• Fission gas 
• Hydrogen content 
• Oxygen content 
• Moisture data will provide immediate 


valuable insight to cask drying method 
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Monitoring the Loaded Cask 
2017 to 2027 


While on the pad… 
• Cask fuel and cavity monitoring will 


continue 
• Fuel thermal data measured on regular 


basis (e.g., twice daily) 
• Data downloaded and reported on 


periodic basis (e.g., semi-annually) 
• Cask cavity samples for composition 


analysis are planned on an infrequent 
basis 


 This process will continue until the 
cask is shipped offsite 
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Licensing 


 Cask to be loaded is a TN-32B cask 
• Initially fabricated and certified to meet CoC 72-1021 requirements 
• Cask is capable of storing high burnup fuels, but storage of high burnup fuel 


wasn’t a priority at the time this cask was originally licensed 
Dominion will seek a license amendment to North Anna’s site specific 


ISFSI license 
 The Design and Licensing Basis Document provides the analytical bases 


and conclusions for departures from the existing approved analyses in the 
General License TN-32 FSAR 
• New lid design 
• New criticality safety analysis (including poison rod assemblies) 
• New thermal analysis 
• New radiological analysis 


North Anna is currently preparing the License Amendment Request (LAR) 
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NRC and Industry Link to the 
Confirmatory Data Project 


From materials presented 
by Robert Einziger at an 
NRC public meeting on the 
Prairie Island ISFSI license 
renewal meeting on  
June 16, 2014. 
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Current Project Schedule 


High Level Milestones 
• 12/31/14:  TN completes DLBD 
• 1/31/15: Phase 1 sister rods extracted 
• 6/30/15 Phase 2 sister rods extracted 
• 7/31/15:    Dominion submits LAR to NRC 
• 1Q 2016:   Sister rod shipment 
• 1/31/17:    Expected NRC review completion 
• 3/15/17:     Cask Delivered to North Anna 
• 6/30/17:    Dry run and functional tests complete 
• 7/31/17:  Cask loading complete – begin initial monitoring 
• 8/21/17:    Cask emplaced at pad/Begin at-pad monitoring 
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Sister Rod Selection 


 25 fuel rods from representative 
fuel assemblies 


 These rods form the basis for pre- 
storage characterization 
• Nine AREVA M5™ rods 
• Nine Westinghouse Zirlo™ rods 
• Four Westinghouse Low-tin Zircaloy-


4 rods 
• Three Westinghouse standard 


Zircaloy-4 rods 


NAC LWT basket for shipping rods 







24 


Sister Rod Schedule 


Rod extraction efforts underway 
• AREVA rods were pulled in 


January 2015 
• Westinghouse rods were pulled 


the first week in June 2015 
Rods will be shipped in 2016 
 Shipping destination has yet to 


be identified 
Different versions of a hub and 


spoke arrangement are being 
evaluated 
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Sister Rod Data Gaps to be Filled 


Radionuclide inventory of fuel (burn-up credit) 
 Fuel rod internal pressures 
Mechanical properties of the fuel rod cladding 
 Cladding – annealing of radiation damage 
 Cladding – H2 effects, reorientation and embrittlement 
 Cladding – H2 effects, delayed hydride cracking 
 Cladding – oxidation 
 Cladding – creep 
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Possible Sister Rod Tests 


• Receipt Visual Inspection 
• Visual Examination 
• Rod Profilometry 
• Eddy Current Examination 
• Gamma Scanning 
• Metrology 
• Neutron Radiography 
• Destructive Post-Irradiation 


Examination 
• Gas Pressure 
• Fission Gas Sampling  
• Free Volume Determination 
• Fuel Microstructure 
• Optical Microscopy 
• Hydrogen in Cladding 
 


• Rod Bow Determination 
• Microhardness Testing 
• Electro-Optical Examinations  
• Radio-Analytical Chemistry 
• Microchemistry 
• Micromechanical Testing 
• Fuel Fines Capture and Analysis 
• Thermal Treatment to Mimic 


Drying 
• Retained Water on Cladding 
• Ring Compression Testing 
• CIRFT 
• 4 Pt. Bent Test 
• Fuel Density 
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Possible Sister Rod Testing Program 
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Storage and Transportation Partnerships 


Received January 8, 2015 letter from 
NEI on their R&D Priorities 


An NEI / Industry and DOE / Lab Group 
was formed to meet regularly to discuss 
mutual concerns 


NEI / Industry priorities were shared 
with DOE 
• 4 High Priority Topics 
• 4 Medium Priority Topics 
• 8 Lower Priority Topics 


NEI / Industry priorities were very close 
to those of the DOE and Labs 
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Top NEI and Industry Priorities 


 Tier I Priorities – R&D That Is Directly Linked to Existing Aging 
Management Commitments 
• 1. Completion of all phases of the HBF Dry Storage Research Project, including 


development of hot cell capability sufficient to open the full size cask that will 
be loaded at North Anna. 


• 2. Development of inspection technologies for the non-destructive examination 
(NDE) of stainless steel canisters at ISFSI sites, including delivery technologies 
that can facilitate the in-situ deployment of NDE while maintaining radiation 
exposures to workers as low as reasonably achievable (ALARA). 


• 3. Acquisition of additional data on how environmental conditions affect 
potential crack growth rates for Stress Corrosion Cracking (SCC) on stainless 
steel canisters. 


• 4. Acquisition of additional data and performance of state-of-the-art best 
estimate thermal analyses that would enable better understanding of actual 
cask conditions during loading operations, quantify thermal margins, and 
potentially improve licensing thermal models of dry cask storage systems.  
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High Burnup Spent Fuel Confirmatory Data 
Project: 


 
 
 
 


Questions, Concerns, Comments? 





		�UFD R&D Annual Campaign Meeting�

		FY 15 Funding by Control Account

		UFD NEUP Projects up to 2014

		2014 M2 Milestones

		Milestone by Control Account

		High Burnup Spent Fuel Data Project

		High Burnup Spent Fuel Data Project Participants

		High Burnup Dry Storage Data Project Annual Funding

		Activities for the EPRI Contract�2013-2018

		TN-32B Being Loaded at Precision Custom Components in York, PA

		Leaving PCC

		Unloading the Cask at CHT

		Cask on Air Pallet to Move it in the Building

		Inside the CHT building

		Next Contract Activities �2018 to 2027

		Monitoring the Cask�2017

		Monitoring the Loaded Cask�2017 to 2027

		Licensing

		NRC and Industry Link to the Confirmatory Data Project

		Current Project Schedule

		Sister Rod Selection

		Sister Rod Schedule

		Sister Rod Data Gaps to be Filled

		Possible Sister Rod Tests

		Possible Sister Rod Testing Program

		Storage and Transportation Partnerships

		Top NEI and Industry Priorities

		High Burnup Spent Fuel Confirmatory Data Project:






NUCLEAR ENERGY UNIVERSITY 
PROGRAMS (NEUP) 


 


Used Fuel Disposition (UFD)  
NE-53  
NEUP 


Overview  


6/11/2015March 12, 2010 DM#198959 1 


 
JC de la Garza 


NE-53 NEUP  
Federal Point of Contact 


June  2015 
 


 







 
Nuclear Energy University 
Programs Overview 
 DOE Office of Nuclear Energy Org Chart 
 


6/11/2015March 12, 2010 DM#198959 2 
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Nuclear Energy University 
Programs  
 


 DOE Office of Nuclear Energy Mission 
• The primary mission of the Office of Nuclear Energy is to advance nuclear 


power as a resource capable of meeting the Nation's energy, 
environmental, and national security needs by resolving technical, cost, 
safety, proliferation resistance, and security barriers through research, 
development, and demonstration as appropriate  


 


 NE-53 Used Fuel Disposition (UFD) Mission 
• The mission of the UFD Campaign is to identify alternatives and conduct 


scientific research and technology development to enable storage, 
transportation and disposal of used nuclear fuel and wastes generated 
by existing and future nuclear fuel cycles  
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Nuclear Energy University 
Programs  
UFD Campaign R&D Participants 







Nuclear Energy University 
Programs  


 The DOE Office of Nuclear Energy created Nuclear Energy University Programs 
in 2009 to consolidate its university support under one program 


NE-53 (UFD) is now tasked with a greater emphasis on monitoring and 
assuring the health of the Spent Nuclear Fuel storage and transportation 
system with ultimate disposal under a consent-based siting approach 


NE-53 focus areas are system components of Storage, Transportation, Disposal 
 


6/11/2015March 12, 2010 DM#198959 5 
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Nuclear Energy University 
Programs   Storage System Components 


I. Fuel 
I. Fuel/Pellet 
II. Cladding 
III. Assembly 


hardware 


II. Cask 
I. Internals (baskets, 


neutron poisons) 
II. Container (canister, 


welds, seals, bolts) 
III. Overpack/Storage 


module 


III. ISFSI 
I. Pad 
II. Rebar 
III. Physical Protection 


IV. Monitoring Systems 
I. Remote inspection 
II. In-package sensors 
III. Security 







Nuclear Energy University 
Programs    
Transportation and Disposal System Components 


Transportation System 
   Overpack/TADS 
   Rolling Stock (industry) 
   Heavy Haul (industry) 
 
 
 
 
Disposal System 
Structures, Systems and Components  
performance 
   Non-site (non-media) specific                                                                


6/11/2015March 12, 2010 DM#198959 7 







Nuclear Energy University 
Programs  


Storage 
• Systems Structures and Components 


– Assurance of Reliability, Availability, Maintainability, Operability, 
Constructability, Durability and Safety (RAMOCDS) 


– Improvement 


Transportation 
• Systems, Structures and Components 


– Assurance of Reliability, Availability, Maintainability, Operability, 
Constructability, Durability and Safety (RAMOCDS) 


– Improvement 


Disposal 
• Disposal Emplacement Media Non-Site-Specific 


– Assurance/Monitoring of  intended performance of structures, systems, and 
components in emplacement media  


6/11/2015March 12, 2010 DM#198959 8 







Nuclear Energy University 
Programs - Gantt Chart 


6/11/2015March 12, 2010 DM#198959 9 







Nuclear Energy University 
Programs  


Active Projects 
• Storage (Research & Development Projects) 


– Canisters and Internals 
– 11-3117 Life Prediction of Spent Fuel Storage Canister Material 
– 12-3374 Validation Experiments for Spent-Fuel Dry-Cask In-Basket Convection 
– 12-3528 Radiation and Thermal Effects on Used Nuclear Fuel and Nuclear Waste Forms 


– Concrete and Structures 
– 12-3545 Concrete Materials with Ultra-High Damage Resistance and Self-Sensing Capacity 
– 12-3730 Probabilistic Multi-Hazard Assessment of Dry Cask Structures 
– 13-4840 Development of a Nano-Modified Concrete for Next Generation of Storage 


Systems 
– 13-5178 Structural Health Monitoring of Nuclear Spent Fuel Storage Facilities 
– 13-5365 Doubling the Life of Concrete Structures 


 


 
6/11/2015March 12, 2010 DM#198959 10 







Nuclear Energy University 
Programs  


Active Projects 
• Storage (Integrated Research Projects) 


– Canisters and Internals 
– IRP 11-3278 Fuel Aging in Storage and Transportation (FAST) Accelerated Characterization 


and Performance Assessment of the Used Nuclear Fuel Storage System 
– IRP 12-3660 Development and Experimental Benchmark of Simulations to Predict Used 


Nuclear Fuel Cladding Temperatures during Drying 
– IRP 14-7730 Experimental Determination and Modeling of Used Fuel Drying by Vacuum and 


Gas Circulation for Dry Cask Storage 


– Concrete and Structures 
– IRP 12-3756 Seismic Performance of Dry Casks Storage for Long-Term Exposure 
– IRP 12-3736 Nonlinear Ultrasonic Diagnosis and Prognosis of ASR Damage in  


Dry Cask Storage 
– IRP 14-7356 Multi-Sensor Inspection and Robotic Systems for Dry Storage Casks 


 


6/11/2015March 12, 2010 DM#198959 11 







Nuclear Energy University 
Programs  


Active Projects 
• Transportation (Research & Development Project) 


– 13-5106 Risk Assessment of Structural Integrity of Transportation Casks after 
Extended Storage - Aging Effect on the Cask Components Mechanical Performance 


– 13-5427 Enhanced Shielding Performance of HLW Storage Packages vis Multi-
Component Coatings 
 
 


6/11/2015March 12, 2010 DM#198959 12 







Nuclear Energy University 
Programs  


Active Projects 
• Disposal (Research & Development Projects) 


– 11-3180 Quantification of Cation Sorption to Engineered Barrier Materials Under 
Extreme Conditions 


– 12-3361 Coupling of Nuclear Waste Corrosion and Radionuclide Transport in 
Presence of Relevant Repository Sediments 


– 13-4834 Improving the Understanding of the Coupled Thermal-Mechanical-
Hydrologic Behavior of Consolidating Granular Salt  


– 13-5008 The Impacts of Pore-Scale Physical and Chemical Heterogeneities on the 
Transport of Radionuclide-Carrying Colloids   
 


• Disposal (Integrated Research Project) 
– IRP 12-3298 Optimization of Deep Borehole Systems for HLW Disposal 


 


6/11/2015March 12, 2010 DM#198959 13 







Nuclear Energy University 
Programs  


NEUP Projects  
•A closer look at active projects sorted by area of 


focus and award year 


6/11/2015March 12, 2010 DM#198959 14 







Nuclear Energy University 
Programs - (Storage) 


6/11/2015March 12, 2010 DM#198959 15 







This topic is important because: 
Purpose: To develop a probabilistic model for the prediction of failure of spent fuel 
storage canisters by stress corrosion cracking over extended periods when exposed to salt-
containing environments with a specific temperature range.  
 
Objectives: 
• Development of a complete data set of existing data for the materials and conditions 


that are appropriate for the used fuel canister 
• Accurate characterization of the environment, and its history. 
• Accurate characterization of the material conditions for existing canisters. 
• An experimental program that will: 


Add a significant amount of WELL CHARACTERIZED data to augment the existing 
data set that is specific to canister material. 


• Development of a probabilistic model for life prediction. 
• Evaluation of the uncertainty in the model making use of data not used in the original 


model development. 
 


Summary of Project Plan: 
Focus Area: 
 
 
 
 
 
 
 
 
 
Outcomes: The current data suggests that the probability of failure in a used fuel canister’s 
stainless steel barrier that is exposed to a seacoast atmosphere over 100 years is not negligible. 
However, the uncertainty in the failure process is very large.  Thus, the importance of an 
uncertainty estimate cannot be overestimated. This project will provide for a robust (statically 
rigorous) probabilistic life prediction  model and the calculation of the associated uncertainties.   


Logistics: 
 
Principal Investigator: Dr. Ronald Ballinger 
 
Institution:  Massachusetts Institute of Technology 
 
Total Funding Level: $721,356  Duration: 4 Years    


Application: 
 
Dry Cask storage Systems are being utilized past their original 
intended lifespan.  This research will provide predictive tools 
to assess canister component performance subjected to 
hazards which will then provide additional assurance of 
robustness of the UNF dry cask storage system.   
 
The project can help demonstrate the safe usage of dry casks 
for storage of used fuel assemblies for extended periods of 
time. 


11-3117 Life Prediction of Spent Fuel 
Storage Canister Material 


Neutron Diffraction Setup 


Weld Residual Stress Measurement Locations Weld Residual Strains for Plane #1 
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IRP 11-3278 Fuel Aging in Storage and 
Transportation (FAST) Accelerated Characterization 
and Performance Assessment of the Used Nuclear Fuel 
Storage System 


This topic is important because:  Summary of Project Plan: 


Logistics: 
PI: Sean M. McDeavitt 
 
Institution: Texas A&M  
University 
 
Duration: Three Years 
         
Total Funding Level: $4,500,000 
 


Application: 
UNF storage systems are being utilized far 
past their original intended lifespan.  This 
research will provide predictive tools to assess 
component performance in the assurance of 
the health of the UNF storage and monitoring 
system.   
 


Purpose:  
The objective is to create predictive tools 
that will enable the implementation of dry 
UNF storage systems capable of containing 
high burnup UNF for extended periods. 


Focus Areas 
• Low-Temperature Creep  
• Hydrogen Behavior and Delayed Hydride 


Cracking  
• Corrosion of UNF Canisters  
• Novel System Monitoring  







This topic is important because: 
 
Purpose: 
 
Perform high-fidelity experiments on natural convection in air in a 
fuel-rod geometry to be used as Computational Fluid Dynamics 
(CFD) validation data.  
 
Validation experiments require that all quantities that are input to a 
CFD code be measured, and that uncertainties be quantified.   
 
The experimental data will be compared to CFD simulations, also 
performed as part of this work.    


Summary of Project Plan: 
 
Focus Areas: 
 
• Design Fuel Model based on CFD results 
• Construct Fuel Model in RoBuT Wind Tunnel 
• Acquire/Process Data 
• Post Data and Full Data Description in EFDL Database 
• Improved uncertainty of numerical models through better validation 


based on models that include: 
       1 - as-built geometry 
       2 - inflow and boundary conditions of external flow through 
heated rod geometries  with and without swirl elements 


 


 


Logistics: 
 
Principal Investigator: Barton Smith 
 
Institution:  Utah State University 
 
Total Funding Level: $690,000    
 
Duration: 3 years  
 
  


Application: 
Results: Shakedown testing of full system is complete.   
 
 
 
 
 
 
 
 
 
 
 
 
 
Accomplishments: Initial PIV measurements have been made and 
effect of test section on calibration of stereo PIV has been  
determined.   
 
Natural convection in air data will supplement canister drying research.  
 
 
 
 
 


12-3374 Validation Experiments for Spent-
Fuel Dry-Cask In-Basket Convection 
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 12-3528 Radiation and Thermal Effects on 
Used Nuclear Fuel and Nuclear Waste Forms 


This Topic is Important because:  
Purpose: 
Advance understanding and develop validated models on the 
effects of self-radiation damage from beta and alpha decay on the 
response of used nuclear fuel (UNF) and nuclear waste forms 
(NWF) during high-temperature interim storage and permanent 
disposition. 


 


Logistics: 
PI:  William J. Weber 
Institution: University of  Tennessee 
Duration:  July 2012 – July 2015 
Total Funding  
Level: $770,000 
 
 
 
 
 
 
 
 
 


Summary of Project Plan: 
Focus Areas 
 Provide critical data and understanding on radiation and thermal 


effects in UNF and NWF during high-temperature interim storage 
 Fabricate benchmark structures on which to model the long-term 


response of UNF and NWF to continued self-radiation damage and 
helium accumulation from alpha decay 
 Develop validated constitutive models of microstructural changes in 


UNF and NWF 
 Train new generation of researchers in evaluating the performance of 


UNF and NWF 


 


Application: 
 


Task 1 - Interim-Term Irradiation Effects will conduct 
studies under radiation and thermal conditions present 
during interim storage;  
Task 2 - Long-Term Irradiation Effects will conduct 
studies on effects of alpha decay during geologic 
isolation (time periods to 1 million years). 
 
Outcomes: Physics-based constitutive models on the 
response of UNF and NWF during interim storage and 
geologic isolation will be developed and experimentally 
validated.  


 







This Topic is Important because: 
 


Purpose:  
 
Concrete structures are  
an integral part of used  
nuclear fuel (UNF) storage  
systems.  
 
The purpose of this project  
is to improve the ductile  
behavior of the concrete and  
to improve the detection  
of emergent cracks in the concrete. 


Summary of Project Plan: 
 


Focus Areas: 
 
• Improve the ductile strain-hardening properties of Fiber Reinforced 


Concrete by optimizing the properties of the polymer fibers, the 
cement matrix, and the fiber/matrix interface. 


• Optimize the piezoelectric properties of the concrete by tailoring the 
admixtures to facilitate self-sensing of emergent cracks. 


• Establish a database of the improved concrete mechanical behavior, 
electrical properties, and durability under UNF storage environment.  


• Develop a predictive computational framework and mathematical 
models to simulate the improved material behavior. 


• Perform Life-Cycle Environmental Assessment and Cost Analyses. 


Logistics: 
 
Principal Investigator:  
Mo Li 
 
Institution:  
University of Houston 
 
Duration:  
3 Years             
 
Total Funding Level:  
$800,000 


Application: 
 
Concrete has good compressive strength but poor tensile strength 
that is typically augmented by reinforcing steel.  The failure mode 
(both compressive and tensile) of reinforced concrete is non-
ductile (brittle) and without warning.   
 
A concrete product with improved ductile properties and failure 
warning capability could find application in the used nuclear fuel 
storage systems, by achieving reduced weight and enhanced 
safety. 
 
 
 


12-3545 Concrete Materials with Ultra-High 
Damage Resistance and Self-Sensing Capacity 
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IRP 12-3660 Development and Experimental 
Benchmark of Simulations to Predict Used Nuclear 
Fuel Cladding Temperatures during Drying 


This topic is important because:  Summary of Project Plan: 


Logistics: 
PI:  
Miles Greiner 
Institution:  
University of Nevada Reno  
Duration:  
Sept 1, 2012- Dec 31, 2016 
       
Total Funding Level:  
$745,000 
 


Application: 
The models will be used to design efficient used 
fuel drying processes that prevent the cladding 
from exceeding temperatures that lead to the 
formation of radial hydrides, which embrittle fuel 
and make it unsuited for long-term storage. 


 


Purpose:  
 
Develop and experimentally benchmark thermal 
CFD, gas kinetic, and Direct Simulation Monte 
Carlos (DSMC) models of the vacuum drying 
processes used to remove moisture from used 
fuel canisters. 


Focus Areas 
 


• Develop rarefied-gas heat transfer models 
applicable to vacuum drying process.  


• Benchmark simulation results using 
temperatures measured in a three 
configuration filled with rarefied gases 


 







This topic is important because: 
 


Purpose:  
 
To accommodate interim nuclear fuel storage facility, there is a 
need to fully comprehend the long-term performance of dry 
casks exposed to multiple hazards.    
 
Development and validation of a probabilistic multi-hazard 
assessment framework for dry cask storage systems will be 
accomplished through experimental and numerical research by 
performing comprehensive assessment under combined 
earthquake loads and aging-induced deterioration. 
 


Summary of Project Plan: 
 


Focus Areas: 
 
• Accelerated aging and deterioration tests on plain and 


reinforced concrete samples 
• Finite element model and fragility analysis for casks subjected 


to seismic and impact loads 
• Construction and testing of instrumented 1/3-scale physical 


model including a cask tip-over event with canister  
• Probabilistic hazard assessments under multiple hazards of 


combined impact and seismic loads with aging induced 
deterioration 
 


Logistics: 
 
Principal Investigator: Bora Gencturk 
 
Institution: University of Houston 
 
Total Funding Level:  
$865,000 
    
Duration:  
March 2013 –  
September 2015 
 
PICSNE Workpackage #:  
12-3730 
 


Application: 
 
Dry Cask storage systems are being utilized past their original 
intended lifespan.  This research will provide predictive tools to 
assess cask component performance subjected to multiple 
hazards which then provides additional  
assurance of the robustness  
of the UNF dry cask storage system.  
The project can help demonstrate  
the safe usage of dry casks for  
storage of used fuel assemblies  
for extended periods of time. 
 
 


12-3730 Probabilistic Multi-Hazard 
Assessment of Dry Cask Structures 
 


1/3-scale physical concrete casks for impact testing. probabilistic seismic analysis & seismic 
demand model 
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IRP 12-3736 Nonlinear Ultrasonic Diagnosis 
and Prognosis of ASR Damage in  
Dry Cask Storage 


This topic is important because:   
Alkali-silica reaction (ASR) may occur in cement-based 
materials and produce an alkali-silica gel that swells in the 
presence of water; the expansion caused by gel formation 
may result in cracking when the swelling-induced stress 
exceeds the fracture toughness of the concrete further 
resulting in reduced service life/safety of concrete dry cask 
storage (DCS) units.  
This study will develop approaches to evaluate 
degradation/aging phenomena of storage materials and  
develop techniques to monitor/manage the aging of DCS 
systems. 


Summary of Project Plan:   
Developing a suite of nonlinear ultrasonic quantitative 
nondestructive evaluation (QNDE) techniques to characterize ASR 
damage, and a physics-based model for ASR damage evolution 
using the QNDE data.   
Four tasks are included:  
(1) measuring the acoustic nonlinearity parameter β,  
(2) correlating β to ASR damage,  
(3) developing models for ASR damage evolution 
(4) validating the model/quantifying the probability of detection of 


the applied method.   


 


 Logistics: 
PI:  
Jianmin Qu 
 
Institution:  
Northwestern University 
 
Duration:  
March 2013 – Sept 2015 
 
Total Funding Level:  
$885,000 


 
 


Application: 
Moisture content in cement mortar and ultrasonic wave propagation 
correlation is experimentally determined. 
The constitutive model for continuum analysis for ASR damage has 
been studied and is being characterized.  
Developing approaches to evaluate degradation and aging 
phenomena of storage materials that will result in QNDE 
techniques to monitor/manage the aging of DCS systems.   
Developing  a diagnostic tool to assess ASR damage in DCS 
systems, and a physics-based prognostic tool to estimate the ASR 
damage evolution and its effects on the safety/durability of the DCS 
system. 
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IRP 12-3756 Seismic Performance of Dry Casks 
Storage for Long-Term Exposure 
 


This topic is important because:  
• This study evaluates the mechanical 


performance of dry-cask storage (DCS) under 
seismic loading for mid-term operational periods 
(100 to 300 years).  


• The cask functions may  be compromised if large 
seismic events cause sliding or tipping-over of 
DCSs, leading to concrete-cask, and/or cask-to-
cask impacts. 


 


Summary of Project Plan: 
• Assess the long-term seismic performance of 


freestanding and anchored DCS using 
experimental tests on a shaking table, and 
numerical evaluations that include the cask-pad-
soil system.  


• Evaluate potential failure mechanisms caused by 
the coupled effects of DCS mechanical impacts 
and degradation of DCS materials. 


 


Logistics: 
 
Principal Investigator:  
Luis Ibarra 
 
Institution:  
University of Utah 
 
Duration:  
3 years       
 
Total Funding Level:  
$873,320 
 


Why what we have learned is important: 
• Identification of parameters that most contribute to DCSs 


damage. 
• Recommendations for ISFSI designs for free-standing and 


anchored DCSs.  
• Coupled effects of mechanical stresses caused by seismic 


events, and aging material degradation effects. 
• Design improvements of free-standing and anchored DCSs 


subjected to seismic loading.  
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13-4840 Development of a Nano-
Modified Concrete for Next Generation 
of Storage Systems 


This is important because:  
The goal of this research is to develop a superior 
concrete for the long-term storage of used 
nuclear fuel by engineering concrete at the 
nanoscale through the incorporation of nano-
sized and nano-structured particles (NSNSP).  


  
 


Summary of Project Plan: 
1)   Engineer concrete at the nanoscale through 


the incorporation of NSNSP based on 
enhanced reactivity (not fiber reinforcement). 


2)    Elucidate key aspects of the performance of 
nano-modified concretes and their 
sensitivities to radiation, thermal influences, 
and environmental weathering. 


  
 


Application: 
Stage 1. Two-step screening approach to identify the most 
promising nano-particles given high level of temperature 
and radiation exposures. 
Stage 2. Evaluation of most promising nano-particles added 
as single component in micro-concretes using a mixed-level 
fractional experimental design to identify significant factors 
for degradation and nano-particle type and content. 
Stage 3. In-depth evaluation of a limited set of full concrete 
formulations with single and multiple combinations of nano-
particles. 


 


PI:  
Florence Sanchez 
 Institution:  
Vanderbilt University 
 Duration:  
3 years         
 Total Funding Level:  
$795,153 







OVERVIEW 
 


Purpose:  
 
This project aims to develop a state-of-the-art nuclear structural 
health monitoring (N-SHM) system based on in-situ sensing 
technologies that monitor material degradation and aging for 
nuclear spent fuel DCSS and similar structures.  
 
The N-SHM technology will use permanently installed low-cost 
low-profile piezoelectric wafer active sensors (PWAS) sensors. 


SUMMARY OF PROJECT PLAN 
 


Objectives: 
 
• Develop sensors and sensing methodologies for damage 


detection on thick steel components 
• Verify the system in the nuclear DCSS environments including 


temperature and radiation influences 
• Educationally enhance the research experience of researchers 


and students at all levels 
 


LOGISTICS 
 
PI:  Dr. Lingyu Yu 
 
Institution: University of South Carolina 
 
Total Funding Level:  
$738,618 
 
Duration:  
three years             
 


APPLICATION 
 
Results:  
 
• Initial testing shows the change of free PWAS impedance with 


respect to the temperature.  
• We have developed ultrasonic waves and electromechanical 


impedance models that are able to respond to Young’s modules 
and temperature changes.  


• An automatically controlled laboratory temperature testing 
fixture has been completed and is being used for temperature 
testing.  


• The long term temperature effect on the PWAS sensors are 
being investigated .   
 
 
 


 
 
 
 


13-5178 Structural Health Monitoring of 
Nuclear Spent Fuel Storage Facilities 


 


Figure 1: Dry cask storage 
system for spent nuclear fuel 
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13-5365: Doubling the Life of 
Concrete Structures 


This topic is important because: 
Purpose: 
• To develop a new method to produce 


concrete with an extended life by reducing 
its permeability to moisture.   


• Also, to develop electrochemical techniques 
for  


• measuring the permeability.   


Summary of Project Plan: 
• Evaluate nonoscale viscosity modifiers and pore 


fillers (glycerol and nanosilica) for controlling water 
transport phenomena in concrete.  


• Study the effect of temperature load and 
freeze/thaw cycling as well as the combined effect 
of temperature, moisture, and wind on concrete.   


• Evaluate electrochemical techniques to study the 
permeability of concrete.   


Logistics 
PI: Baltric Pesic            Duration: Three Years 


Institution:               Total Funding Level: 
University of Idaho     $640,000 
 


Application: 
• Penetrating moisture is the key culprit for structural 


deterioration/reinforcement steel corrosion.   
• Concrete microstructure modifiers, glycerol for 


nano-viscosity, and nanolilica as the concrete pore 
nano-filler, will substantially alter the concrete 
microstructure to halve the concrete permeability to 
moisture, and thus double its life.   
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IRP 14-7356 Multi-Sensor Inspection and 
Robotic Systems for Dry Storage Casks 


This topic is important because: 
Design and development of advanced monitoring and 
testing equipment that will employ robotics to permit 
direct access to and characterization of dry cask storage 
system components within the confined spaces and 
hazardous environment of the dry storage cask system.  


Summary of Project Plan:  
• Develop sensors, monitoring methodologies, and a delivery 


system to ensure safe dry storage of used nuclear fuel 
• Use laser induced breakdown spectroscopy and Raman 


spectroscopy delivered via an optical fiber to enable in-situ 
surface composition characterization;  


• Use compact electromagnetic active transducers for 
ultrasonic guided wave based methods to nondestructively 
inspect the canister and  weld regions 


• Employ a hybrid robotically guided wand system to provide 
access to the hazardous environment within confined 
spaces of the dry storage cask ventilation system. 


 
 


 
PI:  
Cliff Lissenden  
  
Institution:  
Penn State 
 
Duration:  
3 years 
 
Total Funding: 
$3,000,000 
 


Status: 
Project recently funded near end of CY2014;  work being 
initiated  







This topic is important because: 
 


Purpose: 
 
• Investigate and determine the amount, form, and location of water 


remaining in dry casks following typical vacuum drying and forced 
circulation drying industrial drying practices  and using a full length 
mock fuel assembly with heater rods to simulate decay heat.   
 


• Develop modeling tools using a multipronged approach for use in 
industry/regulatory codes such as TRACE and/or COBRA-SFS 


 


Summary of Project Plan: 
 


Focus Areas: 
 
• Design and construct a facility for testing used fuel drying of a single 


full length mock fuel assembly.   
 


• Test and evaluate PWR and BWR fuel assembly design features with 
vacuum and forced circulation drying following standard industry 
practices.   
 


• Develop models and correlations to evaluate effectiveness of 
industrial drying practices with the removal of water from used fuel 
assemblies in a storage and transportation cask.   


 


Logistics: 
 
PI:   
Travis Knight  
 
Institution:  
University of South Carolina 
 
Duration:  
October 2014 - September 2017      
               
Total Funding Level:  
$ 4,000,000 
 
 
 


Application: 
 
Provide industry/regulatory/operators enhanced tools to confirm the 
removal of water from used fuel assemblies in dry cask storage or 
transportation cask.   
   
 


 
 
 


 
 
 
 


IRP 14-7730 Experimental Determination and Modeling of Used 
Fuel Drying by Vacuum and Gas Circulation for Dry Cask Storage 







Nuclear Energy University Programs - 
(Transportation) 







This topic is important because: 
 


Purpose: 
 
• Assessing the risk of the loss of structural integrity of transportation 


casks and fuel cladding can determine whether the cask functions 
such as containment, shielding, and criticality are preserved during 
cask transportation after extended storage.  
 


• The emphasis of this work is on the coupled mechanisms triggered 
by the concurrent presence of aging effects and mechanically 
induced stresses which will be incorporated into a risk assessment 
methodology of structural integrity of cask components and fuel 
cladding. 


 
 


Summary of Project Plan: 
 


Focus Areas: 
 
Determine aging effects and structural performance of transportation 
cask components and  
model the structural  
response of fuel rods,  
fuel cladding, canister,  
and cask mechanical  
components during  
handling and transportation  
after long term storage  
(for normal and accident events).   
 


Logistics: 
 
 
PI: Luis Ibarra 
 
Institution:  
University of Utah 
 
Duration:  
May 2014 - January 2017      
               
Total Funding Level: $ 789,296 
 
 
 
 


Application: 
 
 
The behavior of fuel cladding and the structural element of assemblies 
during transportation after long-term storage is not well understood.   
 
Potentially degraded fuel that could be susceptible to damage from 
vibration and impact loads during transport operations would be 
evaluated.   
 
A risk assessment evaluation with the combined effect of component 
aging and transportation loading will be obtained.   
 


 
 
 


 
 
 
 


13-5106 Risk Assessment of Structural Integrity of 
Transportation Casks after Extended Storage - Aging 
Effect on the Cask Components Mechanical Performance 


Buckling load for 21 in. fuel rod 
with pellet-cladding interaction  
for different initial imperfections 







13-5427 Enhanced Shielding Performance of HLW 
Storage Packages vis Multi-Component Coatings 


OVERVIEW 
 
Purpose: Of critical importance in the transportation and storage of 
UNF and HLW is the integrity and survivability of the waste package. 
This research is to develop an outer shield material for use in 
packaging that is resistant to the corrosion, radiation, diffusion, and 
thermal cycling processes that affect HLW packages during long term 
storage and is wear tolerant and mechanically robust to survive 
repeated handling and transportation.   
 
Objectives: 
• Create and optimize multi-component materials for use in HLW 


package coating 
• Provide performance data and correlations of materials behavior 
• Demonstrate scalability of new coatings from laboratory sized 


samples to production sized samples 
 


IMPACT 
 
Logical Path: Fabricate multilayer and composite coatings using the 
materials selected for evaluation and optimization. After characterization of 
the candidate materials, the mechanical, adhesion, oxidation, diffusion, 
corrosion, radiation, and wear properties of the are tested. After the 
deposited material behavior is measured, the samples will be exposed to 
radiation and corrosion environments and then will be re-characterized and 
the performance of each candidate coating will be correlated to materials 
properties and deposition conditions.  
 
Outcomes: Deliverables are materials samples from the optimization and 
characterization processes and demonstration samples for scalability and 
commercialization. Outcomes will include the recipe for the waste package 
storage coating, the process for optimizing the coatings, and performance 
data for materials produced.  


DETAILS 
 
Principal Investigator:  
Leigh Winfrey 
 
Institution:  
Virginia Tech  
 
Duration:  
3 years             
 
Total Funding Level:  
$797,947 
 
 
 
 
   
 


RESULTS 
 
Results: Test system construction is completed, and 
deposition, characterization, and analysis are underway.  
 
 
 
 
 
 







Nuclear Energy University Programs - 
(Disposal) 







This topic is important because: 
 


Purpose:  
 
Gaining a mechanistic understanding of interfacial processes 
governing the sorption/sequestration of actinides at mineral-
water interfaces is fundamental for the accurate prediction of 
actinide behavior in waste repositories by quantifying the 
interactions of risk driving radionuclides with engineered barrier 
materials used in radioactive waste repositories.   
 


Summary of Project Plan: 
 


Focus Areas: 
• Characterize actinide sorption to mineral surfaces as a function 


of temperature and ionic strength 
• Data has demonstrated that  Eu(III), Th(IV), Np(V), U(VI), and 


Pu(IV) sorption to clay increases with increasing temperature  
• Write chemical sorption reactions to facilitate model 


development 
• Develop a model using sorption data of the actinides to iron 


oxides and smectite clay as a function of temperature and ionic 
strength  


Logistics: 
 
 
PI:  
Brian A. Powell  
 
Institution:  
Clemson University 
 
Duration:  
Oct 2011 – Sept 2015      
 
Total Funding Level:  
$1,171,380 
 


Application: 
 
The behavior and migration of actinides within a geologic waste 
repository is an important component to simulate and model as 
part of the overall total system performance 
 assessment model. Batch sorption tests examining sorption of  
actinides to engineered barrier  
materials at waste repositories  
indicates sorption will be  
increased at the elevated  
temperatures within a geologic 
 repository. Thus the migration  
of actinides will be less than  
that predicted using data from  
studies at room temperature. 
 


11-3180 Quantification of Cation Sorption to 
Engineered Barrier Materials Under Extreme 
Conditions 
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IRP 12-3298 Optimization of Deep Borehole 
Systems for HLW Disposal 
 


This topic is important because:  
The study develops optimal  
design and assesses  
performance of a generic  
widely deployable borehole  
for HLW disposal as intact  
used LWR fuel or  
reprocessed waste using  
metrics of cost and exposure  
dose 


Summary of Project Plan: 
• Model host rock thermal-hydraulic behavior, caprock in 


particular, to quantify satisfactory HLW confinement 
 


• Optimize in-hole design, with a focus on cement plugging, 
and multipurpose-canister sand fill 
 


• Iterate to identify a cost-effective overall generic borehole 
repository design 


 


Logistics: 
 
Principal Investigator:  
Michael Driscoll 
 
Institution:  
Massachusetts Institute  
of Technology 
 
Duration:  
9/1/2012-9/1/2015         
   
Total Funding Level:  
$850,000 
 


Why what we have learned is important: 
• Documentation  of a widely applicable, licensable modular 


borehole design having defense in depth, drill-as-
needed/pay-as-you-go features.  


• This will permit separate licensing of a generic borehole and 
the site selected for a repository field similar to the current 
approach for reactors. 


• Calculations, backed by laboratory screening tests, continue 
to make a strong case for the high confinement capability of 
the deep borehole concept. 
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12-3361 Coupling of Nuclear Waste Corrosion 
and Radionuclide Transport in Presence of 
Relevant Repository Sediments 


This topic is important because: 


 Purpose:  
• Understand the mechanisms responsible for 


nuclear waste form corrosion in the presence of 
relevant nuclear waste repository sediments to 
allow for accurate radionuclide migration 
quantification 


 


Summary of Project Plan: 
Focus Areas: 
• Quantification of waste form corrosion and 
radionuclide release rates measured in static 
conditions (batch experiments) 
•  Hydraulically saturated column experiments: glass 
in presence of minerals, in water and/or 5 M NaCl 
•  Modeling of the geochemical phenomena occurring 
during waste form corrosions and radionuclide 
releases 
 


Logistics: 
PI:   
Nathalie A. Wall 
Institution:   
Washington State U 
Duration:  
July 2012 - June 2015 
Total Funding Level:   
$885,000 


Application: 
Logical Path: 
 
Corrosion/Static>  Corrosion/Dynamic>  Geochemical 
      Conditions             Conditions                  Modeling 
 
Outcomes:  
This work will advance nuclear power as a resource 
through research of the behavior of waste forms in 
relevant near-field conditions and the subsequent 
transfer of species of interest for a better understanding 
of the performance of a waste repository.  
 







 


Purpose:  


Obtaining an improved understanding of coupled thermal-
mechanical-hydrologic behavior of consolidating granular salt in 
the near-field environment and as a barrier for a mined 
repository in salt 


This work will produce an improved model for this behavior and 
will result in greater confidence in granular salt consolidation as 
a principal strategy for permanent isolation 


 
Summary of Project Plan: 
Enhance the ability to predict granular salt consolidation as it compacts to high 
fractional densities and very small permeabilities  by 


• Measuring the consolidation (pore volume reduction) and corresponding 
changes in hydrologic and thermal properties of granular rock salt at high 
fractional densities.    


• Interpreting deformation mechanisms as a function of moisture, temperature 
and stress conditions from microstructural observations on consolidated 
samples, and   


• Extending an existing constitutive model to include coupled thermal-
mechanical-hydrologic behavior of consolidating granular salt.  


 
 


 


Logistics: 
 
Principal Investigator:   
John Stormont  
 
Institution:   
University of New Mexico  
 
Duration: 
 3 years 
 
Total Funding Level:  
$640,000 


Progress to date:  
 
Initial consolidation testing was initiated  
on WIPP Granular salt. During the  
consolidation measurements, gas flow  
through the sample is being measured.  
Evaluation of existing constitutive  
model with new data is underway.  
The load frame in which these  
measurements are being made is  
shown in the photo. 
 
 
 
 
 
 
 
 


13-4834 Improving the Understanding of the 
Coupled Thermal-Mechanical-Hydrologic Behavior 
of Consolidating Granular Salt  
 







 
Purpose: 
 
To better understand the  
mechanisms by which  
coupled heterogeneities  
at the pore scale influence  
colloidal transport and  
reduce the uncertainty in  
models that predict  
distribution of  
radionuclides   
for transport to the  
geosphere. 
  
 
 


 
Summary of Project Plan: 
 
Both experimental and computational models of near-field environments 
that couple pore-scale geometric and interfacial structures with the 
transport and retention of radionuclide bearing colloids will be 
developed in order to, 
 
• identify the dominant transport mechanisms of radionuclide-carrying 
colloids in saturated porous media under the influence of pore-scale 
physical and chemical heterogeneities., and 
 
•  to capture the main transport-influencing mechanisms and to provide 
a fundamental understanding of the coupled impacts of physical and 
chemical heterogeneities, by comparing the experimental results with 
simulations 


Logistics: 
 
Principal Investigator:  
Ning Wu 
 
Institution:  
Colorado School of Mines 
 
Duration:  
Jan 2014- Jan 2017 
 
Total Funding Level:  
$800,000 
 


Progress to date: 
 
The project has; 
 
• successfully constructed a bead-based  sediment analogue in a 


microfluidic device.  
• developed a parallelized lattice Boltzmann simulator with particle 


tracking to simulate colloid transport in the identical porous medium 
as in complementary microfluidic experiments, and 


• numerical computations matched with experimental measurements 
very well.  
 


13-5008 The Impacts of Pore-Scale Physical and 
Chemical Heterogeneities on the Transport of 
Radionuclide-Carrying Colloids   
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PICS / DMS 


Two separate systems: 
 


1. Performance Information Collection System 
(PICS) is the NE web-based system for 
performance measurement 
 


2. Document Management System (DMS) is the 
FCT library of programmatic documents  
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PICS 


 PICS (Performance Information Collection System) 
• Establishes Performance Measurement Baseline  


– Approved Work Packages  
• Defined work scope 
• Budget values  
• Milestones 


• Tracks Monthly Performance  
– Monthly Reporting 


• WP Status focusing on milestone completion 
• Monthly Performance Review 


• Document milestone completion 
– Deliverable Form 
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PICS Contd. 


 Deliverable Form 
• Captures the key metadata for the milestone 


– Document Title 
– Document Owner 
– Document Author 
– Category (Controlled, QA Document, Record File) 
– CUI – Controlled Unclassified Information (OUO, AT) 
– Keywords 
– DMS # 
– File Name 


• File Upload of deliverable 
 


NOTE: This information is uploaded to DMS 
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External Release 


 Release Review 
• Release review of FCT documents are to be completed by the 


individual laboratories prior to upload to PICS-NE 


 OSTI Reporting 
• Deliverable Form captures input from laboratory’s Releasing Official 


regarding OSTI disposition 
– This reporting is not an authorization to send to OSTI  
– No documents go to OSTI from PICS or DMS 


• System change separates out the Releasing Official reporting 
– Places Releasing Official input into separate tab 
– Helps eliminate confusion of Releasing Official role  


• Releasing Official input is used by NE only 
– Report generated identifies what portion of milestone documents are provided to 


OSTI 
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Expectations 
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 FCT Programmatic Expectation -  


 
All milestone reports (all levels) are expected to be 
captured in DMS  


– Uploaded to PICS and pulled into DMS (majority of reports) 
– Sensitive – CUI (OUO/AT) files are maintained in Controlled portion of 


DMS (not uploaded to PICS) 
 







Document Handing  


 DMS and Laboratory Numbers are required on all FCT 
documents 
– FY15 FCRD document numbers have been assigned for each milestone 


and located on the PICS-NE milestone deliverable form 
– Laboratory number to be entered on PICS-NE milestone deliverable 


form if available.  This assists the releasing official to complete the OSTI 
review and ease of searching DMS. 


 Revisions 
– During approval process – Revised document uploaded into PICS if 


modified during the approval process. Restarts approval process. 
– After approval process – Revised document forwarded to 


fctdms@inl.gov for upload into DMS.   


• All versions will be maintained in DMS.  
• Current version viewed in DMS.  
 March 2015  
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Document Handing Contd. 


 Sensitive Documents (OUO/AT) are not to be uploaded to PICS 
– Identified CUI in milestone deliverable form locks ability to upload to 


PICS 
– Emailed to fctdms@inl.gov using Entrust with document transmittal form 


 Timely approvals needed  
– Files not uploaded into DMS until all approvals and Releasing Official 


review 
– Delay in document availability in DMS if approvals are not completed 


• Statistics now being tracked and monitored in Monthly Performance Review 
 


March 2015  
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DMS 


 DMS (Document Management System) 
• Programmatic library for all milestone documents – Not PICS 


• Laboratories own and maintain “record” documents 


• FCT collaboration tool  


• Electronic deliverable files and milestone deliverable form metadata 
are captured in PICS and are uploaded into DMS 


– PICS is the bridge to get documents into DMS 


 All milestone deliverables are expected to be captured in DMS  
• Milestone documents can be reports, emails, images, etc. 


• If documentation is not uploaded, provide sufficient information on 
milestone deliverable form to state how the deliverable was met 


– Milestone deliverable form will be captured in DMS if sufficient information 
is provided on deliverable form 
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DMS Upgrade to D2 


 DMS recently upgraded (D2) – 
– New link - https://fctdms.inl.gov:8443/D2   


– User interface improvements –  


• preview screen 


• increased search capabilities 


– User credentials will be provided by system administrator upon 
campaign NTD approval(s). Password change application to be added. 


– Training presentation available on FCT Portal 


March 2015  
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D2 Demonstration 


Date Presentation or Meeting Title 11 







FCT Sharepoint Site 


Date Presentation or Meeting Title 12 


 The FCT portal is being transferred to Sharepoint. 


 The new Sharepoint website will provide: 


– Improved Navigation 


• Interface uses familiar office ribbon 


– Expanded collaboration capabilities 


• Edit document in browser 


• Multiple people editing one document 


–  Ease of Use 


• Content is easy to create, management and edit 
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Current QAPD (Revision 2) 
• Was issued December 20, 2012 
• Reviewed annually for any needed changes 
• No changes in past year 


 
 


 
 


June 9, 2015 


Quality Assurance Program Document 
(QAPD) and Supporting Documents 
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QA POCs have performed reviews and provided support at their 
laboratories (this is an ongoing effort) 
• Working with Work Package Managers and Project Personnel 


– Support QRL Assignments 
– Other support as requested or required by Lab guidance 


 
FCT QA Program assessments during FY 14 – 15 included: 


• Lawrence Berkeley: February 2015 
– Program in compliance with FCT QAPD 


 
FCT QA Program assessments for remainder of FY 15: 


• One or two additional Labs (Argonne, Oak Ridge) 
 


 
 
June 9, 2015 


Quality Assurance Activities  
FY 2014 - 2015 
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Used Fuel Disposition R&D Campaign  


Used Fuel Disposition R&D Campaign 
Working Group Meeting 
 
Introduction 
 
Peter Swift 
National Technical Director 
Used Fuel Disposition R&D Campaign 
 
Las Vegas, Nevada 
June 9, 2015 
 


Sandia National Laboratories is a multiprogram laboratory managed and operated by Sandia Corporation, a wholly owned subsidiary of Lockheed Martin 
Corporation, for the United States Department of Energy’s National Nuclear Security Administration under contract DE-AC04-94AL85000. SAND2015-4047PE 







Used 
Fuel  
Disposition  


Outline of Presentation 


 Meeting Objectives and Approach 
– What’s different this year 


 
 Where we fit in the DOE Office of Nuclear Energy 


– Mission and Objectives 
– Evolving national policy 


 


 Current Status of the UFD campaign 
– FY15 organization 
– FY16 planning 
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Meeting Objectives 


 Objectives 
– Address communication challenges 


• Geographically dispersed team 
• Broadly focused mission 
• Diverse R&D topics 


– Communication between campaign management and researchers 
• Provide clear information about strategic plans, budget possibilities, R&D 


needs 
– Communication between lab and federal staff 


• Accomplishments for FY15, plans for FY15 
– Communication among multiple campaigns and crosscutting activities 


• Used Fuel Disposition, Nuclear Fuel Storage and Transportation Planning 
Project, Material Recovery/Waste Form, Fuel Cycle Options, QA 


• DOE National Energy Technology Laboratory (NETL) 
– Communication among National Lab and University researchers  


• Researchers from the NE University Programs are here 
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Meeting Approach 


 Full-group presentations today and Thursday afternoon 
– Opportunity for campaign management to provide basic information and strategy 
– Opportunity for questions and discussion; all topics are welcome 
– Programmatic Updates:  documentation and quality assurance 
– NE University Program Researchers (NEUP) 


• Separate presentation by JC de la Garza 


 Topical break-out sessions Wednesday afternoon and Thursday 
morning 


– In-depth discussions 
– Space is available for impromptu meetings:  contact campaign management for help 


 Reconvene as a full group for Thursday afternoon session 
– Updates from other campaigns:  NFST, Fuel Cycle Options, Material Recovery/Waste Forms 
– Updates from the Storage/Transportation and Disposal Leads 
– Closing comments 
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Used Fuel Disposition R&D Campaign  


 
Mission and Organization 
of the Campaign 
 







Used 
Fuel  
Disposition  


DOE Office of Nuclear Energy 
Mission Statement 


 The primary mission of the Office of Nuclear Energy is to advance 
nuclear power as a resource capable of meeting the Nation's energy, 
environmental, and national security needs by resolving technical, 
cost, safety, proliferation resistance, and security barriers through 
research, development, and demonstration as appropriate.  
 


 NE’s program is guided by the four research objectives detailed in its 
Nuclear Energy Research and Development Roadmap: 


– Develop technologies and other solutions that can improve the reliability, sustain the safety, 
and extend the life of current reactors. 


– Develop improvements in the affordability of new reactors to enable nuclear energy to help 
meet the Administration’s energy security and climate change goals. 


– Develop sustainable fuel cycles. 
– Understand and minimize the risks of nuclear proliferation and terrorism. 


 
Source: http://energy.gov/ne/mission, downloaded 19 May 2015 
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DOE-NE Organization Chart 
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Disposition  


DOE Office of Nuclear Energy 
Office of Fuel Cycle Technologies (NE-5) 


Assistant Secretary for Nuclear Energy 
Principal Deputy Assistant Secretary 


NE-1 / 2 


 
Deputy Assistant Secretary  
for Fuel Cycle Technologies 


John Herczeg 


NE-5 


Office of Systems  
Engineering & Integration 


Office of Fuel Cycle  
Research & Development 


NE-52 


Office of Used  
Nuclear Fuel Disposition  


Research & Development 
 


• Develop Technical Basis for Extended 
  Storage 
• Develop Technical Basis for      
  transportation of high burn-up fuel 
• Evaluate Repository Alternatives 


 


NE-51 


NE-53 Nuclear Fuels 
Storage and Transportation  


Planning Project (NFST) 
 
 


•Develop design concepts for 
consolidated storage facility 
•Prepare for large scale shipping 
campaign to centralized storage 
facility 
•Evaluate System Architecture 
Alternatives 


R&D Focus Implements Strategy 
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Used Fuel Disposition R&D Campaign 
Mission 


Campaign Mission:  to identify 
alternatives and conduct scientific 
research and technology 
development to enable storage, 
transportation and disposal of 
used nuclear fuel and wastes 
generated by existing and future 
nuclear fuel cycles 


 
 


The DOE Office of Used Nuclear Fuel 
Disposition Research and Development and 
nine national laboratories participate in the 
DOE Office of Nuclear Energy’s “Used Fuel 
Disposition Campaign” 
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Used 
Fuel  
Disposition  


Summary of the Administration’s  
UNF and HLW Strategy 


Strategy for the Management and Disposal of Used Nuclear Fuel and High-Level 
Radioactive Waste issued January 2013 
The Strategy is: 
 A statement of Administration policy regarding the importance of addressing the 


disposition of used nuclear fuel and high-level radioactive waste 
 The response to the final report and recommendations made 


by the Blue Ribbon Commission on America’s Nuclear Future  
 The initial basis for discussions among the Administration,  


Congress and other stakeholders 
 


The Strategy outlines a 10-year program of work that:  
– Sites, designs, licenses, constructs and begins  


operations of a pilot interim storage facility (operating 2021) 
– Advances toward the siting and licensing of a  


larger interim storage facility (operating 2025) 
– Makes demonstrable progress on the siting  


and characterization of repository sites (repository sited 2026, licensed 2042, operating 2048) 
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R&D Path to Support DOE Waste 
Management Strategy 


Complete 
Experimental 
Database for 
High Priority 
Gap Analysis 


2019 


Complete 
Validated 


Models for HBU 
S&T 


 
2019 


Pilot Interim 
Storage Facility 


Open 
 


2021 


Develop a 
Licensing Basis 


for HBU Fuel 
Storage and 


Retrieval 
2021 


Consolidated 
Interim Storage 


Facility   
 


2025 


Repository Site 
Selected 


2026 


Repository  
Candidate  Sites 


Submitted 


~2023 


Potential 
Repository 


Sites Identified 


~2018 


Potential 
Repository 


Sites Evaluated 


~2018-23 


Consent-Based Site Selection 


Repository 
Operations 


Begin 


2048 


Repository 
Licensed 


2042 


License 
Application 
Submitted 


~2038 


Iterative PAs/ 
Site 


Characterization 


Repository Development 


~2026-38 


Storage & Transportation  
R&D supports 2025 
Consolidated Interim 
Storage Facility 


Disposal R&D supports 
2026 Repository Site 
Selection and 2042 
Repository Licensing  


Approximate target dates (in italics) needed to meet 
milestones (in bold) set out in the 2013 DOE Strategy 
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Campaign Structure 


UFD Campaign Leadership 


Storage and Transportation Research 


Field Demonstration Support 


Experiments 


Engineering Analysis 


Transportation 


Security 


Disposal Research 


Engineered Material Performance 


Argillite Disposal R&D 


Crystalline  Disposal R&D 


Generic Disposal System Analysis 


International Disposal R&D 


Regional Geology 


Disposal of Dual Purpose Canisters 


Salt Disposal R&D 


Deep Borehole Disposal 


High-burnup 
Confirmatory Data 


Project (industry-led, 
managed directly by 


DOE) 


Deep Borehole 
Field Test 


(procurement 
managed 


directly by DOE) 
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UFD R&D Campaign 2009-Present 


 FY09 Planning meeting at Argonne National Laboratory, June 2009 
 FY10 R&D funding at $7.1 M (all in Disposal Research) 
 FY11 R&D funding at $23.8 M 


o Nine national laboratories participating in UFD 
o Significant R&D program in Storage, including Transportation 


 FY12 R&D budget baseline at $22.8 M, end-of-year actual ~$37 M 
o Some elements of FY12 work scope not established until fourth quarter 


 FY13 R&D $23.5 M 
o Nuclear Fuel Storage and Transportation Planning Project initiated 
o Storage demonstration R&D initiated external to UFD R&D campaign 


 FY14 R&D $27.0 M ($23.2 M at national labs, $3.8M at industry) 
o Redirection of scope within campaign increases Storage and Transportation and 


decreases Disposal Research 
 FY15 R&D Baseline at $28.6 M ($20.1 M at national labs, $8.5 M at DOE and 


Industry) 
o Significant redirection of scope associated with deep borehole field test and industry 


high-burnup data confirmation project 
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Fuel  
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 UFD R&D planning target for FY15 set at $28.6 M 
 Two highest priorities for FY15 defined to be  


– DOE/EPRI/Areva/Dominion High Burnup Confirmatory Data Project 
– Deep borehole field test 


 Disposal Research priorities and guidance include 
– Deep borehole field test:   FY15 funding at 6.5M plus $2.5M at DOE HQ, sufficient to 


support initial drilling in June 2016 
– Adequate funding to support existing international activities 
– Funding for research in crystalline, argillite, and salt  media should be roughly equivalent 
– Preliminary repository siting program will not be funded in FY15 


 Storage and Transportation priorities and guidance include 
– EPRI contract:  $6M 
– National Laboratory support for confirmatory data project 
– Storage—small scale and separate effects testing 
– Transportation—much smaller in scale than storage activities 
– Security—lower priority for R&D than other Storage and Transportation topics 


Guidance from DOE Regarding 
FY15 Priorities (July 2014) 
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Implementing UFD R&D Priorities from 
FY14 to FY15 


Overall funding for UFD R&D (including campaign and DOE 
managed activities) increases from ~ $27M to $28.6M 


Increase in funding for storage high 
burnup data project and proposed 
deep borehole field test cause 
changes in other activities 
 


Storage and Transportation R&D 
outside of high burnup data project 
decreases ~ 26% 
 
Disposal Research other than deep 
borehole decreases ~ 42% 


International collaborations remain 
a high priority within the reduced 
funding 


  


1 2 3 4 5
FY14 900 10,557 10,845 860 3,800
fy15 900 7,900 5,800 8,000 6,000
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Comparison of FY14 and Proposed FY15 Funding 
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FY16 Planning 
 







Used 
Fuel  
Disposition  


From the FY16 President’s Budget 
Request (Volume 3, p. 438-439) 


FCR&D’s Used Nuclear Fuel Disposition (UNFD) subprogram will continue to conduct scientific research 
and technology development to enable storage, transportation, and disposal of UNF and wastes generated 
by existing and future fuel cycles. Because of the evolution of the domestic UNF inventory, special emphasis 
is placed on understanding the behavior of high‐burnup fuels. In FY 2016, funding increases significantly for 
R&D on the concept of waste disposal in deep boreholes in crystalline basement rock. The Department will 
initiate a field test that will include the drilling of a characterization borehole at a volunteer site that will be 
selected in the future. 
 
In January 2013, the Administration released its Strategy for the Management and Disposal of Used Nuclear 
Fuel and High‐ Level Radioactive Waste (Strategy). In FY 2016, the budget requests $30.0 million in the 
integrated waste management system element of the UNFD subprogram to support preliminary generic 
process development and other non‐R&D activities related to storage, transportation, and consent‐based 
siting, including $24.0 million from the Nuclear Waste Fund. In addition, for the R&D element of the UNFD 
subprogram, the Department requests $75.4 million for storage, transportation, and disposal related 
research and development. 
… 
 
In FY 2016, the Department requests $3.0 million for a new UNFD subprogram element: DOE‐Managed 
High‐Level Radioactive Waste (HLW) and Spent Nuclear Fuel (SNF). This new subprogram element will 
include activities associated with exploring potential alternative disposal options for some DOE‐managed 
HLW and SNF. 
 
(emphasis added) 
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From the FY16 President’s Budget 
Request (Volume 3, p. 441) 


Total requested increase for UFD R&D and NFST combined is $36.86 M 
$18 M increase for deep borehole field test (brings DBH total to 26 M) 
$8 M  increase for facility modifications at Idaho Site (brings total to 17 M) 
$7.5 M increase for integrated waste management system activities 
$3 M for a new subprogram for exploring alternative disposal options for some 


DOE-managed HLW and SNF 
 


Additional detail on 12 specific activities within UFD R&D provided in pages 454-
455 of the FY16 Budget Request Volume 3. 
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Comparing the House and Senate 
Proposed Appropriations 


Subprogram 


(dollars in thousands) 


FY 2015 
Enacted 


FY 2016 


Request House Mark Senate Mark 


Material Recovery & Waste Form Development 35,300 35,300 35,300 34,800 


Advanced Fuels 60,100 48,700 60,100 60,100 


Systems Analysis and Integration 16,900 11,200 11,200 11,100 


MPACT 7,600 8,600 8,600 8,500 


Fuel Resources 5,600 5,600 5,600 5,500 


Used Nuclear Fuel Disposition 


    Research & Development 49,000 75,360 55,000 64,000 


     Integrated Waste Mgmt. System 22,500 30,000 0 30,000 


     DOE-Managed HLW & SNF -- 3,000 0 3,000 


Total 197,000 217,760 175,800 217,000 
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What the House and Senate Want 


 The House bill 
– $200 M for Yucca Mountain 


• $150 M for DOE to “support the Yucca Mountain High-Level Waste Geologic Repository” 
• $50 M for NRC “to support the continued adjudication of the Yucca Mountain license application” 


– $55 M for Used Nuclear Fuel Disposition (R&D plus implementation) 
• $53.36 M below DOE’s request 
• All funds for R&D, “no funding is provided for integrated waste management system activities or new 


activities related to Department of Energy-Managed High Level Waste and Spent Nuclear Fuel.”  
• $6 M of the $55 M to “support activities to design and certify a rail car or cars…” 
• $7 M of the $55 M to “support preparation activities for testing of high burnup fuel” 


– Zero for implementation and zero for defense repository work;  silent on deep boreholes 
 The Senate Committee report 


– $64 M for UFD R&D 
• “Priority should be placed on the ongoing study of the performance of high-burnup fuel in dry storage and 


on the potential for direct disposal of existing spent fuel dry storage canister technologies.” 
• $3 M “to design, procure, and test…rail rolling stock in a timeframe that supports transportation...to the 


interim storage facility” 
• $3 M “to develop disposal pathways for defense high-level radioactive waste” 


– $30 M for implementation 
– Silent on Yucca Mountain and deep boreholes 
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What does this mean for FY16 
Planning? 


 The $75.36 M target in the President’s Budget for “storage, transportation, and 
disposal related research and development” 


1. Is “pretax” 
• Roughly 30% of NE’s R&D appropriations in the past have gone to NE University Programs (20%), Small 


Business Innovation Research/Technology Transfer (SBIR/STTR), and other activities 
2. Includes specified activities outside the National Laboratories 


• Continued support for the DOE-EPRI storage collaboration 
• Continued support for the facility modifications at the Idaho Site 
• Significant contractor costs associated with the deep borehole field test 


 Formal guidance has not been provided from DOE for FY16 planning, but total 
UFD R&D funding at National Laboratories may increase modestly in FY16 
relative to FY15 because of the increase associated with the deep borehole field 
test.  Most other R&D areas are likely to remain roughly level. 


 Shifting priorities will impact some areas more than others 
 


 Actual budgets will be determined by Congressional appropriation 
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Schedule for FY16 Planning 


 June 2015:  Guidance from NE to the Campaigns with targets 
and priorities 


 July 2015:  Campaign management works with NE-53 to prepare 
FY15 plan at the control account level 


 July 28-29, 2015:  NE-5 Budget Planning Review 
 August-September 2015:  Preparation of final FY16 planning 


packages 
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Questions and Discussion? 
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Disposal R&D 
  


Timothy C. Gunter 
Federal Program Manager, Disposal R&D 


Office of Used Nuclear Fuel Disposition R&D  
 


Las Vegas, Nevada 
June 9, 2015 
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UFD Disposal R&D 


 


 Provide a sound technical basis for the 
assertion that the U.S. has multiple viable 
disposal options 


 
 Increase confidence in the robustness of 


generic disposal concepts 
 
 Initiate a field test for the deep borehole 


disposal concept 
 


 Complete evaluation of the technical 
feasibility of the direct disposal of existing 
storage and transportation canisters 
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UFD Disposal R&D 


 Anticipated FY16 Program Priorities in Disposal R&D 
• Deep Borehole Disposal Field Test (DBFT) 
• Technical aspects of a Defense-Only Repository 
• Continue R&D in disposal systems in three main rock types 


– Continue support of International collaboration 


• Complete evaluations of feasibility of direct disposal of Dual-Purpose 
Canisters 


 FY16 priorities and funding levels will be finalized over the summer 
• DBFT could impact UFD Disposal R&D budget 


 All priorities subject to change – Secretary of Energy, NE Management, 
Congressional Appropriations 
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UFD Disposal R&D 


 Keys to success with limited funding 
• Must be selective on what work gets funded 
• Prioritize work based on importance (Disposal Roadmap, Safety Case) 


– What are the important questions to answer 
– What are the benefits to the program 


• Defined objectives, benefits, and schedules 
• Tangible outcomes:  products and completions vice progress reports 
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Deep Borehole Disposal Concept 
 Improving Scientific Understanding 


with a Field Test 


 Several factors suggest the disposal 
concept is viable and safe: 
• Crystalline basement rocks are common 


in many stable continental regions 


• Existing drilling technology permits 
dependable construction at acceptable 
cost 


• Low permeability and long residence 
time of high-salinity groundwater in deep 
continental crystalline basement at many 
locations suggests very limited 
interaction with shallow fresh 
groundwater resources 
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Deep Borehole Disposal Concept 
 Improving Scientific Understanding 


with a Field Test 


 DOE’s proposed Deep Borehole 
field test is the next logical step in 
evaluating the DBH concept and is 
part of the Department’s cross cut 
in subsurface research. 
• No radioactive waste will be used 


during the field test 
 


 


 The DBH Field Test will:  
• Demonstrate the feasibility of 


characterizing and engineering deep 
boreholes 


• Demonstrate safe processes and 
operations for safe waste 
emplacement downhole 







7 


UFD Disposal R&D 


 DOE Disposal R&D Team 
 
 
 
 
 


Control Account Title   DOE Lead 


 Federal Program Manager – Disposal R&D Tim Gunter 
 Engineered Material Performance Joe Price 
 Argillite Disposal R&D Bill Spezialetti 
 Crystalline Disposal R&D Bill Spezialetti 
 Generic Disposal System Analysis Mark Tynan 
 International Disposal R&D Prasad Nair 
 Regional Geology R&D Ram Murthy 
 Disposal of Dual Purpose Canisters Bob Clark 
 Deep Borehole Disposal R&D Lam Xuan 
 Salt R&D Prasad Nair 
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