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December 12, 2013 
 
Secretary 
U.S. Nuclear Regulatory Commission 
Washington, DC 20555-0001 
ATTN: Rulemakings and Adjudications Staff 
 
Subject: Electric Power Research Institute comments on NRC’s “Waste Confidence Draft 
Generic Environmental Impact Statement” (GEIS)  
 
EPRI is pleased to provide the attached bibliography of EPRI publications that provide 
information and analysis related to NRC’s Waste Confidence GEIS.  EPRI requests that 
the relevant NRC Waste Confidence staff review the EPRI publications for potential use 
in preparing the final Waste Confidence GEIS. 
 
If NRC has any questions regarding these EPRI publications, please contact me at 704-
595-2737, jkessler@epri.com. 
 
 
Sincerely, 
 

 
 
John Kessler, Manager, Used Fuel and HLW Management Program, EPRI  
 
cc: C. King 
 A. Sowder 
 N. Wilmshurst 
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Selected List of Publicly Available EPRI Reports Relevant to 
the Storage, Transportation and Disposal of Used Nuclear Fuel 
 
Electric Power Research Institute 
Used Fuel and HLW Management Program 
 
 
Wet and Dry Storage of Used Nuclear Fuel 
 
Impacts Associated with Transfer of Spent Nuclear Fuel from Spent Fuel Storage Pools 
to Dry Storage After Five Years of Cooling, Revision 1. EPRI, Palo Alto, CA: 2012. 
1025206. 
http://www.epri.com/abstracts/Pages/ProductAbstract.aspx?ProductId=000000000001025206 
 
In 2010, EPRI performed a study of the accelerated transfer of spent fuel older than five years from pools to dry storage in 
response to the threat of terrorist activities at nuclear power plants. Following the March 2011 Great East Japan 
Earthquake and the subsequent accident at the Fukushima Daiichi nuclear power plant, some organizations issued a 
renewed call for accelerated transfer of used fuel from spent fuel pools (SFP) to dry storage. Their reasoning was that this 
would lessen the potential consequences from a loss-of-spent-fuel cooling accident by decreasing the heat load and 
source term available for release. This report revises the 2010 study to evaluate the costs and benefits of accelerating 
transfer of used fuel from SFPs to dry storage for two scenarios—one taking 10 years to transition the removal of all fuel 
cooled for at least five years, and the other taking 15 years to complete the transition.  EPRI estimated the reduction of 
the number of assemblies, decay heat, and Cs-137 inventory in the spent fuel pool due to accelerated transfer of fuel 
older than five years.  EPRI also estimated the increased cost and dose to workers caused by accelerated transfer. 
 
Extended Storage Collaboration Program International Subcommittee Report. EPRI, 
Palo Alto, CA: 2012. 1026481. 
http://www.epri.com/abstracts/Pages/ProductAbstract.aspx?ProductId=000000000001026481 
 
With the prospect of spent nuclear fuel being stored at reactor sites for the foreseeable future, EPRI established the 
Extended Storage Collaboration Program (ESCP) in 2009 to investigate aging effects and mitigation options for the 
extended storage and transportation of spent nuclear fuel. ESCP’s International Subcommittee developed this summary 
of the regulatory status, operational status, fuel inventory, and technical gaps identified for extended storage of spent fuel 
for each country involved. 
 
Strategy for Managing the Long Term Use of BORAL® in Spent Fuel Storage Pools. 
EPRI, Palo Alto, CA: 2012. 1025204. 
http://www.epri.com/abstracts/Pages/ProductAbstract.aspx?ProductId=000000000001025204 
 
BORAL® is a neutron poison material commonly used in spent fuel pool storage racks. This report examines the 
performance of BORAL® based on evaluation of surveillance coupons, identifies the degradation mechanisms for 
BORAL® in spent fuel pools, and evaluates the impacts of degradation. The report also develops a defense-in-depth 
strategy for managing BORAL® degradation for long-term use and suggests areas of research for further refinement of 
the BORAL® management strategy, including a recommended long-term corrosion test program. 
 
Summary of EPRI's Early Event Analysis of the Fukushima Dai-ichi Spent Fuel Pools 
Following the March 11, 2011 Earthquake and Tsunami. EPRI, Palo Alto, CA: 2012. 
1025058. 
http://www.epri.com/abstracts/Pages/ProductAbstract.aspx?ProductId=000000000001025058 
 
As part of its Fukushima response, EPRI collaborated with experts from nuclear utilities, vendors, and national 
laboratories to evaluate the key theories and available data in support of EPRI’s larger effort to provide timely information 
to the Tokyo Electric Power Company (TEPCO) and other member utilities on issues relevant to the safe management of 
spent nuclear fuel. Early products included assessments of the following: 1) re-criticality risk upon reflooding of a dry pool; 
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2) fuel pool evolution following loss of cooling; 3) likelihood of localized voiding within individual fuel assembly channels, 
leading to cladding heat-up and oxidation with release of hydrogen gas; and 4) potential significance of hydrogen from 
radiolysis in a boiling fuel pool. This report compiles individual analyses and assessments developed early in the 
Fukushima response for the purpose of documentation and for future reference and use. 
 
Extended Storage Collaboration Program (ESCP). EPRI, Palo Alto, CA: 2011. 1022914. 
http://www.epri.com/abstracts/Pages/ProductAbstract.aspx?ProductId=000000000001022914 
 
EPRI is coordinating the Extended Storage Collaboration Program (ESCP)—a group of organizations representing the 
nuclear industry, federal government, national laboratories, and suppliers of used fuel dry storage systems—to investigate 
aging effects and mitigation options for the extended storage and transportation of used/spent nuclear fuel and high-level 
radioactive waste (HLW).  The primary ESCP activity in 2010 through mid 2011 has been significant progress toward 
completion of technical "gap analyses" conducted by three organizations: U.S. Department of Energy Office of Nuclear 
Energy (DOE-NE) Used Fuel Disposition (UFD) Program; U.S. Nuclear Waste Technical Review Board (NWTRB); and 
U.S. Nuclear Regulatory Commission (NRC). 
 
Delayed Hydride Cracking Considerations Relevant to Spent Nuclear Fuel Storage. 
EPRI, Palo Alto, CA: 2011. 1022921. 
http://www.epri.com/abstracts/Pages/ProductAbstract.aspx?ProductId=000000000001022921 
 
In this report, the main features of delayed hydride cracking (DHC) in zirconium alloys are reviewed. The conditions inside 
fuel rods during dry storage are estimated and used to evaluate whether DHC is possible during dry storage. Although 
some of the conditions for DHC exist—sufficient hydrogen for hydride formation, cooling from a high temperature, and at 
long times—crack initiation is unlikely because either the required high stresses or large sharp flaws are absent.  In 
addition, DHC in zirconium alloys at low temperatures is reviewed. The conditions inside fuel rods during wet storage are 
estimated and used to evaluate whether DHC is possible during pool storage. Crack initiation, and therefore crack growth, 
is unlikely because the tensile stresses are too low, even if the outside surface of the cladding contains fretting damage 
from grids of modern design. If cracks were nucleated, they would grow sufficiently quickly that they would be apparent 
during pool storage. Their absence supports the conclusion that DHC is improbable. 
 
Industry Spent Fuel Storage Handbook. EPRI, Palo Alto, CA: 2010. 1021048. 
http://www.epri.com/abstracts/Pages/ProductAbstract.aspx?ProductId=000000000001021048 
 
The Industry Spent Fuel Storage Handbook (“the Handbook”) addresses the relevant aspects of at-reactor spent (or used) 
nuclear fuel (SNF) storage in the United States. With the prospect of SNF being stored at reactor sites for the foreseeable 
future, it is expected that all U.S. nuclear power plants will have to implement at-reactor dry storage by 2025 or shortly 
thereafter. The Handbook provides a broad overview of recent developments for storing SNF at U.S. reactor sites, 
focusing primarily on at-reactor dry storage of SNF. The Handbook provides an overview of current regulations and 
regulatory guidance for dry storage of SNF; descriptions of dry storage technologies available in the United States, and an 
overview of the process for planning and implementing an at-reactor storage facility. 
 
Used Fuel and High-Level Radioactive Waste Extended Storage Collaboration Program. 
EPRI, Palo Alto, CA: 2010. 1020780. 
http://www.epri.com/abstracts/Pages/ProductAbstract.aspx?ProductId=000000000001020780 
 
The Electric Power Research Institute (EPRI) convened a workshop of over 40 representatives of the nuclear industry, 
federal government, national laboratories, and suppliers of used-fuel dry-storage systems to discuss the potential issues 
associated with extended dry storage of used fuel, that is, storage considerably beyond the term of current and recently 
proposed U.S. Nuclear Regulatory Commission (NRC) regulations. The workshop was held November 18-19, 2009, at 
EPRI's offices in Washington, DC.  
 
Handbook of Neutron Absorber Materials for Spent Nuclear Fuel Transportation and 
Storage Applications. EPRI, Palo Alto, CA: 2009. 1019110. 
http://www.epri.com/abstracts/Pages/ProductAbstract.aspx?ProductId=000000000001019110 
 
This handbook is intended to become a single source of information regarding technical characteristics of neutron 
absorber materials that have been used for storage and transportation of spent nuclear fuel as well as to provide a 
summary of users' experience. The second edition of this handbook was published in 2006. This third edition, the 2009 
Edition, updates materials covered in the 2006 Edition, presents new products introduced since 2006, and reflects recent 
realignments of neutron absorber suppliers.  
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Cost Estimate for an Away-From-Reactor Generic Interim Spent Fuel Storage Facility. 
EPRI, Palo Alto, CA: 2009. 1018722. 
http://www.epri.com/abstracts/Pages/ProductAbstract.aspx?ProductId=000000000001018722 
 
As nuclear power plants began to run out of storage capacity in spent nuclear fuel (SNF) storage pools, many nuclear 
operating companies added higher density pool storage racks to increase pool capacity. Most nuclear power plant storage 
pools have been re-racked one or more times. As many spent fuel storage pools were re-racked to the maximum extent 
possible, nuclear operating companies began to employ interim dry storage technologies to store SNF in certified casks 
and canister-based systems outside of the storage pool in independent spent fuel storage installations (ISFSIs). Since 
there will be a need for additional SNF storage capacity for several decades into the future, an alternative to storing SNF 
at reactor sites would be to store SNF at away-from-reactor interim SNF storage facilities, referred to herein as a “generic 
interim storage facility” or “GISF.” This study provides an overview of the timing and projected costs associated with the 
design, licensing, construction, and operation of a GISF. 
 
Climatic Corrosion Considerations for Independent Spent Fuel Storage Installations in 
Marine Environments. EPRI, Palo Alto, CA: 2006. 1013524. 
http://www.epri.com/abstracts/Pages/ProductAbstract.aspx?ProductId=000000000001013524 
 
It has been clearly demonstrated in laboratory and field studies plus field experience with actual and simulated 
components that the stress corrosion cracking (SCC) of austenitic stainless steel can occur at ambient temperatures in 
marine-type environments. This report evaluates the climatic differences among the various independent spent fuel 
storage installation (ISFSI) sites compared to the reference marine test site at Kure Beach, NC among the various reactor 
sites that have or plan to have spent fuel storage systems exposed to a marine environment. The typical surface 
temperature vs. time profiles of spent fuel canisters are also presented as is an evaluation of composition of airborne 
materials that could deposit on the spent fuel canisters exposed to a marine environment. 
 
Effects of Marine Environments on Stress Corrosion Cracking of Austenitic Stainless 
Steels. EPRI, Palo Alto, CA: 2005. 1011820. 
http://www.epri.com/abstracts/Pages/ProductAbstract.aspx?ProductId=000000000001011820 
 
It has been clearly demonstrated in laboratory and field studies plus field experience with actual and simulated 
components that the stress corrosion cracking (SCC) of austenitic stainless steel can occur at ambient temperatures in 
marine-type environments. There are a number of qualified techniques readily available to mitigate SCC of the proposed 
spent fuel storage canisters by addressing the tensile stress parameter of the SCC equation. There are also a number of 
new emerging techniques for mitigating residual tensile stresses. This report presents information on both established 
tensile residual stress mitigation techniques and also newer techniques considered by the Yucca Mountain Project and 
the pressurized water reactor (PWR) industry for mitigation of SCC. 
 
Probabilistic Risk Assessment (PRA) of Bolted Storage Casks: Updated Quantification 
and Analysis Report. EPRI, Palo Alto, CA: 2004. 1009691. 
http://www.epri.com/abstracts/Pages/ProductAbstract.aspx?ProductId=000000000001009691 
 
This report describes radiological risks and consequences to individuals from a bolted cask containing spent fuel from a 
pressurized water reactor while the cask is on-site.  The risk to the public from the cask design is extremely low, with no 
calculated early fatalities and a first year risk of latent cancer fatality of 5.6E-13 per year per cask.  Subsequent year risk 
to the general public is even lower, atain, with no early fatalities and a cancer risk of 1.7E-13 per cask per year. 
 
Technical Bases for Extended Dry Storage of Spent Nuclear Fuel. EPRI, Palo Alto, CA: 
2002. 1003416. 
http://www.epri.com/abstracts/Pages/ProductAbstract.aspx?ProductId=000000000001003416 
 
In the United States, independent spent fuel storage installations (ISFSIs) were initially licensed for a 20 year-year period. 
However, delays in developing permanent spent fuel disposal capability require continued ISFSI storage beyond the 20-
year term. This report provides a technical basis for demonstrating the feasibility of extended storage of low burnup spent 
fuel (i.e., < 45 GWD/MTU) in ISFSIs. 
 
Dry Cask Storage Characterization Project. EPRI, Palo Alto, CA: 2002. 1002882. 
http://www.epri.com/abstracts/Pages/ProductAbstract.aspx?ProductId=000000000001002882 
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Nuclear utilities have developed independent spent fuel storage installations (ISFSIs) as a means of expanding their 
spent-fuel storage capacity on an interim basis until a geologic repository is available to accept the fuel for permanent 
storage. This report provides a technical basis for demonstrating the feasibility of extended spent-fuel storage in ISFSIs. 
 
Creep as the Limiting Mechanism for Spent Fuel Dry Storage. EPRI, Palo Alto, CA: 
2000. 1001207. 
http://www.epri.com/abstracts/Pages/ProductAbstract.aspx?ProductId=000000000001001207 
 
Cladding creep is the dominant deformation regime for spent fuel in dry storage, and the evaluation of creep related time-
dependent damage is an essential component of spent fuel storage licensing. Several potential damage mechanisms 
have been postulated for spent fuel in dry storage, which include accelerated (tertiary) creep leading to creep rupture, 
delayed hydride cracking (DHC), and stress corrosion cracking (SCC). These mechanisms are examined in detail in this 
report with the objective of determining their effect in potentially limiting the creep capacity of spent fuel cladding in dry 
storage. It is shown that the sent fuel environment lacks the conditions that are necessary for SCC and DHC mechanisms 
to become operative in dry storage. 
 
The Castor-V/21 PWR Spent-Fuel Storage Cask: Testing and Analyses. EPRI, Palo Alto, 
CA: 1985. NP-4887. 
http://www.epri.com/abstracts/Pages/ProductAbstract.aspx?AbstractId=NP-4887 
 
In full-scale tests, the 100-t Castor-V/21 cask proved itself both technically sound and practical for on-site storage of spent 
PWR fuel--a milestone in the qualification of metal casks for dry storage. Moreover, pretest predictions of the cask's 
thermal performance demonstrated the accuracy of the advanced HYDRA computer code, soon to be available for utility 
licensing analyses. 
 
Interim Storage of Greater than Class C Low Level Waste, Rev. 1. EPRI, Palo Alto, CA: 
2003. 1007862. 
http://www.epri.com/abstracts/Pages/ProductAbstract.aspx?ProductId=000000000001007862 
 
This report serves as a guideline for the safe, interim on site storage of low level radioactive waste (LLW) that exceeds the 
activity limitations for near-surface disposal set forth in 10 CFR 61.55. The nuclear industry refers to this waste as “greater 
than Class C (GTTC) waste” as it exceeds the Class C limits in the referenced regulation. At the present time, there is no 
licensed disposal facility for GTCC waste in the US. This situation forces commercial nuclear reactors to store it on site 
until a disposal facility is constructed and licensed. 
 
Oxidation of Spent Fuel at Between 250 and 360°C. EPRI. Palo Alto, CA. 1986. NP-
4524 
http://www.epri.com/abstracts/Pages/ProductAbstract.aspx?ProductId=NP-4524  
 
The reactions of oxygen with uranium fuel exposed by defects in fuel rod cladding indicate there would be little danger of 
gross cladding failure at the low temperatures to be expected in dry air storage. 
 
A Second Examination of fragements of Unirradiated and Irradiated CANDU Fuel, and 
Irradiated LWR Fuel, Oxidized in Air at 130°C and 170°C for Approximately One 
Thousand Days, EPRI, Palo Alto, CA: 1999. TR-113679. 
 
This report documents the examination of unclad fragments of unirradiated CANDU fuel, irradiated CANDU fuel, and 
irradiated LWR fuel, after approximately 2.8 years of oxidation in air at 130°C and 170°C.  In the 170°C experiment, the 
irradiated fuel specimens exhibited weight gains consistent with oxidation conditions well beyond U3O7.  Nevertheless, the 
speciments remained intact, with no indication of swelling and spallation that would be expected if significant conversion 
to U3O8 had occurred.  In the 130°C experiment, the observed degree of oxidation was much lower than at 170°C, as 
expected. 
 
Dry Transfer System for Spent Fuel: Project Report – A System Designed to Achieve the 
Dry Transfer of Bare Spent Fuel Between Two Casks.  EPRI, Palo Alto CA. U.S. DOE, 
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Washington DC: 1995.  TR-105570. 
http://www.epri.com/abstracts/Pages/ProductAbstract.aspx?ProductId=TR-105570  
 
This report describes the system developed by EPRI/DOE for the dry transfer of spent fuel assemblies outside the reactor 
spent fuel pool.  The system is designed to allow spent fuel assemblies to be removed from a spent fuel pool in a small 
cask, transported to the transfer facility, and transferred to a larger cask, either for off-site transportation or on-site storage.  
With design modifications, this design is capable of transferring single spent fuel assemblies from dry storage casks to 
transportation casks or vice versa. 
 
Transportation of Used Fuel 
 
Transportation of Commercial Spent Nuclear Fuel: Regulatory Issues Resolution. EPRI, 
Palo Alto, CA: 2010. 1016637.  
http://www.epri.com/abstracts/Pages/ProductAbstract.aspx?ProductId=000000000001016637 
 
The U.S. industry’s limited efforts at licensing transportation packages characterized as “high-capacity,” or containing 
“high-burnup” (>45 GWd/MTU) commercial spent nuclear fuel (CSNF), or both, have not been successful considering 
existing spent-fuel inventories that will have to be eventually transported. A holistic framework is proposed for resolving 
several CSNF transportation issues. The framework considers transportation risks, spent-fuel and cask-design features, 
and defense-in-depth in context of present regulations as well as in context of future potential revisions of regulations that 
would reflect a risk-informed, technically state-of-the-art approach. Within the boundary limits of cases analyzed, the 
EPRI-sponsored work shows that there are no credible combinations of accident events, accident locations, and fuel 
misloading or reconfiguration that would result in a critical configuration during the transportation of spent nuclear fuel. 
The non-mechanistic criticality evaluation performed in the as-loaded or as-designed configuration can be considered the 
bounding case for all conditions of transportation because this hypothetical reactivity case bounds all those normal and 
hypothetical accident cases that can credibly exist for spent-fuel transportation packages. Criticality during hypothetical 
transportation accidents should be a regulatory non-issue, given that misallocation of regulatory requirements can lead to 
greater overall risks, specifically by increasing the number of shipments when overly restricting spent-fuel transportation 
payloads. 
 
Criticality Risks during Transportation of Spent Fuel Pool – Revision 1. EPRI, Palo Alto, 
CA: 2008. 1016635. 
http://www.epri.com/abstracts/Pages/ProductAbstract.aspx?ProductId=000000000001016635 
 
This report presents a best-estimate probabilistic risk assessment (PRA) to quantify the frequency of criticality accidents 
during railroad transportation of spent nuclear fuel casks. The assessment is of sufficient detail to enable full scrutiny of 
the model logic and the basis for each quantitative parameter contributing to criticality accident scenario frequencies. The 
report takes into account the results of a 2007 peer review of the initial version of this probabilistic risk assessment, which 
was published as EPRI Technical Report 1013449 in December 2006. 
 
Fuel Relocation Effects for Transportation Packages. EPRI, Palo Alto, CA: 2007. 
1015050. 
http://www.epri.com/abstracts/Pages/ProductAbstract.aspx?ProductId=000000000001015050 
 
Spent nuclear fuel transported in large casks must remain subcritical in all credible configurations for normal operation 
and hypothetical accident conditions. The effects of “worst case” accident scenarios were considered in “Effects of Fuel 
Failure on Criticality Safety and Radiation Dose for Spent Fuel Casks” (NUREG/CR-6835, September 2003). These 
scenarios were postulated to provide theoretical upper limits for reactivity effects, although they were described as going 
“beyond credible conditions.” This report shows that the effects of fuel relocation are not as significant as might otherwise 
be expected from the results published inNUREG/CR-6835, and are more likely to result either in small reactivity 
increases in some cases or in reactivity decreases in others. 
 
Spent-fuel Transportation Applications – Normal Conditions of Transport. EPRI, Palo 
Alto, CA: 2007. 1015049. 
http://www.epri.com/abstracts/Pages/ProductAbstract.aspx?ProductId=000000000001015049 
 
The report describes the response of a high-burnup fuel assembly to dynamic forces that result from a one-foot drop onto 
a rigid surface in the most damaging orientation. This condition corresponds to a surrogate loading configuration for 
normal conditions of transport of spent nuclear fuel, as prescribed in Part 71 of the Code of Federal Regulations, Title 10. 
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Spent Fuel Transportation Applications – Assessment of Cladding Performance. EPRI, 
Palo Alto, CA: 2007. 1015048 
http://www.epri.com/abstracts/Pages/ProductAbstract.aspx?ProductId=000000000001015048 
 
This report summarizes the results of EPRI's multi-year research effort to assess cladding performance under normal and 
hypothetical accident conditions of spent nuclear fuel transportation. 
 
Assessment of Accident Risk for Transport of Spent Nuclear Fuel to Yucca Mountain 
Using RADTRAN 5.5. EPRI, Palo Alto, CA: 2006. 1013450. 
http://www.epri.com/abstracts/Pages/ProductAbstract.aspx?ProductId=000000000001013450 
 
This report evaluates the radiological impacts during postulated accidents associated with the transportation of spent 
nuclear fuel to the proposed Yucca Mountain repository, using the RADTRAN 5.5 computer code developed by Sandia 
National Laboratories. RADTRAN 5.5 can be applied to estimate the risks associated both with incident-free 
transportation of radioactive materials as well as with accidents that may be assumed to occur during transportation. 
Incident-free transportation risks for transport of spent nuclear fuel to Yucca Mountain were evaluated in EPRI report 
1011821 using RADTRAN 5.5, September 2005. 
 
Summary of the NAS Report, “Going the Distance? The Safe Transport of Spent Nuclear 
Fuel and High-Level Radioactive Waste in the United States” and EPRI’s Comments. 
EPRI, Palo Alto, CA: 2006. 1010075. 
http://www.epri.com/abstracts/Pages/ProductAbstract.aspx?ProductId=000000000001010075 
 
In May 2003, The National Academy of Sciences (NAS) formed a Committee on Transportation of Radioactive Waste 
(NAS Committee) to examine the transportation of spent nuclear fuel (SNF) and high-level radioactive waste (HLW) in the 
United States. The focus of this study was on the transportation of SNF in the United States. The results of the culminated 
in a report that was issued in February 2006 entitled, "Going the Distance? The Safe Transport of Spent Nuclear Fuel and 
High-Level Radioactive Waste in the United States." EPRI was one of the principal sponsors of the study along with the 
U.S. Department of Energy (DOE), U.S. Nuclear Regulatory Commission (NRC), U.S. Department of Transportation 
(DOT), and the National Cooperative Highway Research Program. This EPRI report summarizes the principal findings 
and recommendations made by the NAS committee in its "Going the Distance?" report. This EPRI report concludes with 
some observations by EPRI on the NAS findings and recommendations. 
 
Spent Nuclear Fuel Transportation – An Overview. EPRI, Palo Alto, CA: 2004. 1009226. 
http://www.epri.com/abstracts/Pages/ProductAbstract.aspx?ProductId=000000000001009226 
Spent nuclear fuel comprises a fraction of the hazardous materials packages shipped annually in the United States. In fact, 
at the present time, fewer than 100 packages of spent nuclear fuel are shipped annually. At the onset of spent fuel 
shipments to the proposed Yucca Mountain, Nevada, repository, the U.S. Department of Energy (DOE) expected to ship 
400 - 500 spent fuel transport casks per year over the life of the facility. This study summarizes work on transportation 
cask design and testing, regulatory requirements, jurisdictional requirements, operational procedures and experience, and 
transportation risk assessments. 
 
 
Geologic Disposal of Used Fuel and HLW 
 
 
EPRI Review of Geologic Disposal for Used Fuel and High Level Radioactive Waste: 
Volume IV—Lessons Learned. EPRI, Palo Alto, CA: 2010. 1021057. 
http://www.epri.com/abstracts/Pages/ProductAbstract.aspx?ProductId=000000000001021057 
 
The effective termination of the Yucca Mountain program by the U.S. Administration in 2009 has further delayed the 
construction and operation of a permanent disposal facility for used fuel and high level radioactive waste (HLW) in the 
United States. In concert with this decision, the President directed the Energy Secretary to establish the Blue Ribbon 
Commission on America's Nuclear Future to review and provide recommendations on options for managing used fuel and 
HLW. EPRI is uniquely positioned to provide an independent scientific and technical perspective on used fuel and HLW 
management as well as related impacts of alternate nuclear fuel cycles. While there are, in fact, numerous options for 
managing the wastes associated with the nuclear fuel cycle, all waste management and fuel cycle alternatives eventually 
require permanent disposal for some form and amount of long-lived radioactive material. The disposal of used fuel and 
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HLW is often mischaracterized as an intractable problem. To the contrary, there exists today an international consensus 
on the appropriateness and capability of deep geologic disposal to provide long-term isolation of used fuel and HLW from 
the biosphere. This consensus has emerged from more than five decades of scientific study and peer-review, technical 
and regulatory developments, and site selection and characterization. This report, Lessons Learned, is the final volume of 
a four-volume series, entitled EPRI Review of Geologic Disposal for Used Fuel and High Level Radioactive Waste, which 
surveys and evaluates past, present, and planned disposal options gleaned from a half-century of geologic disposal 
efforts in the United States and abroad. EPRI's review of technical and nontechnical elements deemed critical for 
successful implementation of a repository program has identified a number of lessons learned in the following areas: 1) 
laws, regulations, and institutional and financial arrangements; 2) site screening, selection, and characterization; 3) 
repository design concepts; 4) independent peer review and advisory bodies; and 5) stakeholder and public involvement. 
 
EPRI Review of Geologic Disposal for Used Fuel and High Level Radioactive Waste: 
Volume III—Review of National Repository Programs. EPRI, Palo Alto, CA: 2010. 
1021614.  
http://www.epri.com/abstracts/Pages/ProductAbstract.aspx?ProductId=000000000001021614 
 
Most nations pursuing a permanent disposal path for used fuel and HLW are now considering or implementing a deep 
geologic disposal program. These programs represent a collective source of experience and knowledge that may prove 
useful for informing the development of a post-Yucca-Mountain disposal strategy and program in the United States. This 
report reviews and summarizes the approach, developments, and status of national deep geologic disposal programs in a 
number of countries. 
 
EPRI Review of Geologic Disposal for Used Fuel and High Level Radioactive Waste: 
Volume II--U.S. Regulations for Geologic Disposal. EPRI, Palo Alto, CA: 2010. 1021384. 
http://www.epri.com/abstracts/Pages/ProductAbstract.aspx?ProductId=000000000001021384 
 
This report reviews the development and evolution of U.S. standards, regulations, and siting guidelines for the disposal of 
used fuel and HLW. The report also highlights important elements and aspects of the U.S. regulatory framework that play 
a critical role in the development, design, and licensing of a geologic repository for used fuel and HLW and that could 
inform revision of existing regulations or development of new ones. 
 
EPRI Review of Geologic Disposal for Used Fuel and High Level Radioactive Waste: 
Volume I—The U.S. Site Selection Process Prior to the Nuclear Waste Policy 
Amendments Act. EPRI, Palo Alto, CA: 2010. 1021056. 
http://www.epri.com/abstracts/Pages/ProductAbstract.aspx?ProductId=000000000001021056 
 
This report reviews the nuanced history of the process for screening, selecting, and characterizing suitable sites for 
hosting a permanent deep geologic repository. The report also highlights important elements and aspects of U.S. site 
selection efforts predating the 1987 Amendment of the NWPA, which effectively ended site selection and moved the 
United States into exclusive site-specific characterization.  
 
EPRI Yucca Mountain Total System Performance Assessment Code (IMARC) Version 10: 
Model Description and Analyses. EPRI, Palo Alto, CA: 2009. 1018712. 
http://www.epri.com/abstracts/Pages/ProductAbstract.aspx?ProductId=000000000001018712 
 
This report summarizes EPRI’s repository performance assessment code, Integrated Multiple Assumptions and Release 
Code (IMARC) Version 10, beginning with an overview of the code, followed by detailed descriptions of individual IMARC 
components, including linkages, testing, and benchmarking. Major IMARC features, events and processes (FEPs) are 
also described, with emphasis on climate change; net infiltration; focusing of unsaturated zone groundwater flow; 
groundwater percolation into repository drifts; degradation of drip shields, cladding, and waste packages; waste form 
dissolution; radionuclide transport through the drifts, unsaturated zone, and saturated zone; and multiple exposure 
pathways in the biosphere. The report also describes how combinations of embedded numerical sub-models are coupled 
with stand-alone analyses and lookup tables to evaluate annual radiological doses to the RMEI. Results from selected 
IMARC 10 analyses and sensitivity studies are presented. 
 
Occupational Risk Consequences of the Department of Energy’s Approach to Repository 
Design, Performance Assessment and Operation in the Yucca Mountain License 
Application. EPRI, Palo Alto, CA: 2008. 1018058. 
http://www.epri.com/abstracts/Pages/ProductAbstract.aspx?ProductId=000000000001018058 
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This report reviewed the DOE-proposed approach to Yucca Mountain repository design, performance assessment, and 
operation and identifies elements that may have the potential to increase occupational health risks of nuclear and non-
nuclear workers relative to those that would be encountered if the DOE had taken a more realistic approach in its 2008 
license application. 
 
Feasibility of Direct Disposal of Dual-Purpose Canisters in a High-Level Waste 
Repository. EPRI, Palo Alto, CA: 2008. 1018051. 
http://www.epri.com/abstracts/Pages/ProductAbstract.aspx?ProductId=000000000001018051 
 
This report evaluates the feasibility and consequences of direct disposal of dual-purpose canisters (DPCs) in a deep 
geologic repsository with respect to long-term performance of the Yucca Mountain repository system. 
 
Feasibility of Direct Disposal of Dual-Purpose Canisters in a High-Level Waste 
Repository: Options for Assuring Criticality Control. EPRI, Palo Alto, CA: 2008. 
1016629. 
http://www.epri.com/abstracts/Pages/ProductAbstract.aspx?ProductId=000000000001016629 
 
The report presents calculated nuclear reactivities of two dual-purpose spent-fuel canisters to assess the feasibility, with 
respect to criticality control, of direct disposal of such canisters in a permanent geologic repository without the need for 
repackaging. Results show that criticality safety cannot always be unequivocally demonstrated through burnup credit 
alone, except by taking into account a sufficiently large number of neutron-absorbing fission products and reasonable 
values for biases and uncertainties. However, criticality control for direct disposal can be significantly enhanced with the 
inclusion of used burnable absorber rods in spent-fuel assemblies and loading patterns that minimize reactivity. 
 
Program on Technology Innovation: Room at the Mountain: Analysis of the Maximum 
Disposal Capacity for Commercial Spent Nuclear Fuel in a Yucca Mountain Repository. 
EPRI, Palo Alto, CA: 2007. 1015046. 
http://www.epri.com/abstracts/Pages/ProductAbstract.aspx?ProductId=000000000001015046 
 
Projected expansion of nuclear power beyond the year 2014 will result in the need for commercial spent nuclear fuel 
(CSNF) management options in addition to the currently legislated CSNF storage capacity at the proposed Yucca 
Mountain geological repository. At present, 70,000 MTHM of storage capacity has been authorized, with a projection that 
63,000 MTHM would be used for CSNF. This report extends preliminary analyses of the maximum physical capacity of 
the Yucca Mountain repository, presented in EPRI report 1013523. EPRI is confident that at least four times the current 
CSNF limit (~260,000 MTHM) and possibly upwards of nine times the limit (~570,000 MTHM) could be emplaced with 
additional site characterization. 
 
Yucca Mountain Licensing Standard Options for Very Long Time Frames: Technical 
Bases for the Standard and Compliance Assessments. EPRI, Palo Alto, CA: 2005. 
1011754. 
http://www.epri.com/abstracts/Pages/ProductAbstract.aspx?ProductId=000000000001011754 
 
In the existing U.S. Environmental Protection Agency (EPA) and Nuclear Regulatory Commission (NRC) regulations 
governing the spent nuclear fuel and high-level radioactive waste site at Yucca Mountain, Nevada, the time period of 
compliance was set at 10,000 years. Recently, a Court ordered that EPA and NRC either revise the regulation on this 
topic to be "based upon and consistent with" recommendations made by a panel of the National Academy of Sciences, 
who recommended a time period of compliance out to as long as one million years, or seek congressional relief. This 
report summarizes the technical issues related to establishing a meaningful, reasonable, and implementable standard for 
such a long time period of compliance assuming no congressional action is taken. The report also makes a set of 
recommendations. 
 
 


