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Testimony for the Record 
Maria G. Korsnick 

President and Chief Executive Officer 
Nuclear Energy Institute 

Before the 
Senate Environment and Public Works Committee  

March 8, 2017 
 
The Nuclear Energy Institute (NEI) appreciates the opportunity to provide testimony on the 
Nuclear Energy Innovation and Modernization Act, introduced on March 2, 2017.   
 
I am Maria Korsnick, President and Chief Executive Officer of the Nuclear Energy Institute.  
NEI is responsible for establishing unified industry policy on regulatory, financial, technical, and 
legislative issues affecting the commercial nuclear energy industry.  NEI has more than 
350 members, including all U.S. companies licensed to operate commercial nuclear power 
plants, nuclear plant designers, major architect/engineering firms, fuel cycle facilities, materials 
licensees, labor organizations, universities, and other organizations involved in the nuclear 
energy sector.   
 
Nuclear energy is the largest and most efficient source of carbon-free electricity in the United 
States.  Currently, 99 reactors in 30 states produce nearly 20 percent of our nation’s electricity 
and approximately 63 percent of our carbon-free electricity.  Nuclear energy facilities 
demonstrate unmatched reliability by operating with an average capacity factor greater than 
90 percent—higher than all other electricity sources.  Nuclear produces electricity 24/7, 
regardless of weather and with all its fuel on site for 18-to-24 months.  The long horizon for 
nuclear fuel procurements also means nuclear generation is not subject to price spikes 
occasionally experienced by other generation sources in recent years. 
 
Nuclear energy facilities are essential to the country’s economy and the local communities in 
which they operate.  The typical operating plant generates $470 million each year in the sale of 
goods and services in the local community, and employs 700 to 1000 workers.  Construction of a 
new nuclear plant provides in the range of 3500 jobs at peak periods.  Collectively, the nuclear 
industry contributes about $60 billion every year to the U.S. economy, through supporting over 
475,000 jobs and producing over $12 billion annually in federal and state tax revenues. 
 
I am proud to report that, since I testified before this Committee last year, a new 1150-megawatt 
reactor has begun to operate in Tennessee.  As you know, an additional four reactors are now 
under construction—two reactors in Georgia and two in South Carolina.  Those reactors are 
expected to begin production in 2019 and 2020.  At this point, the detailed design and 
engineering has been completed for the AP1000 reactors now being built, and the lessons learned 
from those projects should be applied by future applicants and licensees as well as the Nuclear 
Regulatory Commission (NRC).  Certainly the authors of the Energy Policy Act of 1992 
contemplated that applying the more streamlined NRC combined license process to these first-
of-a-kind projects would pave the way for even more efficient regulatory reviews, in turn leading 
to lower costs and shorter time to market for subsequent projects. 
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The current nuclear fleet is an integral cog in and significant contributor to the nation’s 
infrastructure given its environmental benefits, local and national economic value, grid support, 
reliability, and price stability. The newly constructed plants will likely provide this valuable 
energy for 80 years.  And, future nuclear innovations in the form of various advanced design 
reactors are being developed to meet the needs of our society well into the next century and 
beyond. 
 
Current operating plants, units now under construction, and plants of the future all must be able 
to rely on a safety focused, efficient, and technically expert regulator.  It is imminently 
reasonable from the perspective of the industry as well as our nation’s energy consumers to 
expect a regulatory process with those attributes.  Those regulatory attributes are also a national 
imperative, as they directly affect the ability to maintain the diversity of America’s energy 
portfolio.  The industry believes that the NRC’s untimely, somewhat outdated, and unnecessarily 
costly regulatory regime needs updating.  The need for congressional action directing regulatory 
reform has become more urgent as companies are beginning to submit to the NRC applications 
for certification of small modular reactor (SMR) designs, which will be deployed in the mid-
2020s, and developers of advanced non-light-water reactors are beginning interactions with the 
NRC and are looking to deploy their technologies around 2030.  
 
The establishment and implementation of sound regulatory processes requires strong and focused 
NRC leadership.  As the Senate is responsible for confirming qualified candidates to serve on 
federal agencies, we wish to emphasize the importance of maintaining a five-member Nuclear 
Regulatory Commission.  The work of this agency should be conducted as Congress intended 
when it enacted the Atomic Energy Act, with five commissioners who each bring to their 
position knowledge and a commitment to sound agency decision-making.  As the Commission 
currently has two open seats, and potentially faces the lack of a quorum by the end of June, we 
urge the Senate to act swiftly on Administration nominations.  We also urge the Senate to 
consider adding to its bill a “holdover” provision to avoid the issues that arise when there is a 
delay in nominating or voting on Commission candidates.  In doing so, the Commission could 
continue (e.g., under a provision that would permit continuation at least until the next Congress) 
to perform its functions without disruption. 
 
On behalf of NEI and its members, I would like to thank the bill’s sponsors for recognizing the 
need for legislation to reform the NRC fee recovery structure for existing nuclear power plants, 
and to set the stage for developing and deploying innovative nuclear reactor technologies.  I hope 
you will also consider acting to ensure that all Commission seats are filled.   
 
Reform of the NRC’s fee recovery structure is necessary and overdue.    
 
Industry’s concerns with the NRC’s fee structure date back to the passage of the Omnibus 
Budget Reconciliation Act of 1990 (OBRA-90).  Both NRC and industry identified equity issues 
with this fee recovery framework.  OBRA-90 requires the NRC to recover approximately 
90 percent of its budget through fees charged to licensees and applicants.1  Congress provides the 
                                                           
1 This fee-recovery requirement excludes amounts appropriated for waste incidental to reprocessing, generic 
homeland security activities, and inspector general services for the Defense Nuclear Facilities Safety Board, as well 
as any amounts appropriated from the Nuclear Waste Fund.   
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remaining 10 percent of the agency’s budget authority through appropriations, which covers the 
costs for some of the NRC’s activities that are not attributable to existing NRC licensees (e.g., 
international assistance activities and Agreement State oversight).  This arrangement requires the 
industry to pay for “fees-for-services” at a current rate of $265 per hour.  The industry is also 
charged annual fees, which are apportioned among licensee classes to cover the remainder of the 
agency’s budget.  This means industry is required to pay fees for many activities that provide no 
direct benefit to licensees. 
 
Congress attempted to address these fairness and equity issues in the FY 2001 Energy and Water 
Development Appropriations Act but, by the late 2000s, significant problems with the NRC’s fee 
recovery framework began to surface.  Each year since then, in response to the NRC’s proposed 
fee rule, NEI has raised concerns related to the level of fees to be collected and the issues caused 
by the fee structure.  NEI has consistently emphasized the industry’s concerns regarding: 
significant increases in overhead costs, large increases in the NRC’s budgets, the failure to 
account for premature plant closures, and additional states becoming Agreement States without 
corresponding reductions in the materials program budget.  Further, we have identified the need 
for a firewall between fee-recovery and fee-relief activities.   
 
The NRC has responded to these comments by indicating that its “hands are tied” by the current 
statutory framework.  Fundamental change to the NRC’s fee recovery structure is long overdue, 
and the NRC is not on course to accomplish that change absent congressional direction.   
 
The Nuclear Energy Innovation and Modernization Act would make several necessary changes.  
It would repeal the relevant provisions of OBRA-90 and replace them with a rational fee 
recovery process that will also ensure that the agency continues to be sufficiently funded to 
effectively carry out its mission to protect public health, safety, and security.  The fee recovery 
process envisioned by the bill would create greater accountability and transparency by requiring 
the NRC to expressly identify annual expenditures anticipated for licensing and other activities 
requested by applicants (i.e., fees-for-services).  The bill further directs that funds allocated to 
those activities can be used only for those purposes, thus avoiding diversion of agency resources 
to other accounts, including corporate support.   
 
The legislation also would help drive greater efficiency in agency operation and, in turn, drive 
down annual fees by establishing that corporate support costs can be no more than 30 percent of 
the agency’s budget authority beginning in FY 2020 and FY 2021.  The percentage cap on 
corporate support is to be reduced by 1 percent every two years until reaching 28 percent in 
FY 2024.  The bill thus would help to bring the NRC’s spending on corporate support in line 
with other federal agencies.  In an April 2015 congressionally-mandated report, Ernst and Young 
found that the NRC spends 37 percent of its budget on mission support costs, whereas the NRC’s 
peer agencies spend only 20, 25, and 32 percent of their total budgets on mission support.  In 
response to these excessive overhead costs, Congress limited the portion of the NRC’s FY 2016 
budget allocated to corporate support (which constitutes the bulk of NRC’s mission support 
costs) to roughly one-third (34 percent) of the agency’s total budget.  The NRC indicated in its 
FY 2017 budget justification that it would remain below this cap in FY 2016, spending about 32 
percent of its budget on corporate support.  Notwithstanding this recent effort to limit the NRC’s 
longstanding increases in corporate support costs, the NRC’s FY 2017 budget proposed 
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increasing the agency’s corporate support costs to more than $319 million—an increase both in 
real dollars (an additional $3.3 million) and as a percent of the agency’s total budget (bringing it 
to 33 percent).  The bill would preclude this type of backsliding by placing the NRC on a glide 
path to reduce its corporate support to 28 percent gradually by implementing cost reductions 
such as those already identified by the agency’s Project Aim efforts. 
 
Complementing the upper limit on corporate support, the bill would cap annual fees for 
operating power reactors at the FY 2015 level (adjusted to reflect changes in the Consumer Price 
Index).  The misalignment between the NRC’s budget and its workload has recently resulted in 
an annual fee structure that essentially penalizes reactor licensees that continue to operate for 
another licensee’s decision to discontinue operation.  The cap on annual fees should mitigate the 
potential for excessive fees, which will be particularly important if the NRC does not adequately 
adjust its budget to reflect the declining workload with fewer operating reactors.   
 
It is important to ensure that the NRC and the public understand that a cap on annual fees would 
not adversely affect safety.  The cap in the bill is set at the 2015 fee rule level—among the 
highest in the NRC’s history.  This assures that the NRC would have significant resources to 
carry out its safety and security mission.  The annual fee cap also does not affect “fee-for-
service” activities, which the NRC recovers separately through 10 C.F.R. Part 170 fees.  As a 
result, the NRC will continue to recover fees necessary to support the NRC resident inspector 
program, force-on-force exercises, security plan reviews, and emerging issues that may require 
NRC resources to perform additional safety or security inspections at specific facilities.  The cap 
on annual fees would not constrain the NRC’s resources in a way that would compromise the 
agency’s safety and security mission, and it appropriately provides for a waiver of the cap in the 
case of unforeseen and unlikely circumstances.  In short, the bill gives the Commission authority 
to ensure that the cap on annual fees does not impede its mission.     
 
The bill also would provide relief based on equitable considerations.  For example, it 
appropriately prevents the NRC from recovering fees for activities that are not attributable to an 
existing NRC licensee or class of licensees.  Additionally, the bill provides for federal funding 
for the development of regulatory infrastructure for advanced reactor licensing.  
 
While these fee reforms go a long way toward addressing the problems the industry has 
identified, we suggest that the Committee add a few additional provisions.   
 
1. The cap on annual fees should be applicable to decommissioning reactors, fuel cycle 

facilities, and other materials licensees.  This would ensure that a reduction in the number of 
licensees does not increase the fee burden on the remaining licensees, as has been the case 
for these licensees in recent years.  For example, the annual fee for a basic in-situ uranium 
recovery facility will increase by nearly 80 percent from FY 2012 ($29,900) to FY 2017 
($53,600). 
 

2. The Committee should consider whether to further reduce the 28 percent cap on corporate 
support to ensure the NRC’s overhead is consistent with its peer agencies.  A lower cap 
would limit expenditures on corporate support, thereby encouraging the NRC to sharpen its 
safety focus and become more efficient.  The Ernst and Young report found that some of the 
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NRC’s peer agencies operate with levels of corporate support as low as 20 and 25 percent.  
Additional opportunities for corporate support savings by the NRC are not speculative.  A 
February 22, 2017, letter from the NRC Chairman to the Committee identified $8.4 million 
in corporate support savings the Commission has already approved under Project Aim.  The 
letter also listed nearly a dozen other cost saving activities the NRC could implement in 
FY 2018 and beyond. 
 

3. The NRC should be required to expressly identify in its budget request anticipated 
expenditures necessary for each rulemaking and other generic activities.  Offering a clear 
picture of proposed NRC expenditures on each of these activities would significantly 
improve accountability and transparency. 
 

Congressional action is necessary to accelerate licensing and deployment of advanced 
nuclear reactor technologies.   
 
NEI supports an “all-of-the-above” nuclear future that includes additional large light water reactors 
(LWRs), SMRs, and advanced non-light water reactors.  Advanced LWR designs are already 
commercially available with four units under construction; SMRs are expected to be available by     
the mid-2020s; and advanced non-LWRs are being developed to complement the suite of nuclear 
generating options available in the future.  It is critically important that the U.S. nuclear industry 
maintain a leadership role in nuclear technology development and contribute to worldwide safety 
enhancements by continuing to design and build new nuclear plants. 
 
Advanced non-LWR designs must be commercially available by the early 2030s to meet global 
energy needs.  This is a challenging task but one that is necessary to accomplish if the U.S. is to 
maintain the reliable electricity service Americans now enjoy and meet its clean air commitments.  
Even at less than 1 percent annual growth in electricity demand, the U.S. Energy Information 
Administration forecasts a need for 285 gigawatts of new electric capacity by 2040 in the U.S. 
 
Focusing only on the need for additional electricity in the U.S. in the upcoming decades would 
mistakenly overlook the likelihood of a significant increase in electricity demand worldwide.  
Many countries are looking to a rapid expansion of nuclear generation to address their growing 
electricity needs making it imperative that the U.S. industry’s technology be available for 
international deployment.  Advanced nuclear reactor designs have many potential technological 
advantages making them particularly appropriate for placement in developing economies 
(e.g., passive cooling even in the absence of an external energy supply; operation at or near 
atmospheric pressure, which reduces the likelihood of a rapid loss of coolant; and extended 
operations between refueling and consumption of nuclear waste as fuel, reducing disposal 
issues).  However, without strong federal leadership and direction, the U.S. industry runs the risk 
of falling behind, as other countries have substantial, state-funded advanced reactor technology 
programs.  The strategic importance of U.S. nuclear technology development and sales should 
not be underestimated.  A nuclear power plant is an enduring asset that forges a special century-
long relationship between the host country and the nation that supplies the reactor and later the 
fuel, major components, operations, maintenance, and security services. 
 
The Nuclear Energy Innovation and Modernization Act will bring us a step closer to realizing the 
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enormous potential of advanced reactor technologies.  The bill represents Congress’ affirmation of 
the need to accelerate the development, licensing, and deployment of these innovations by 
establishing a path the NRC is to follow to develop an efficient and timely licensing framework.  
We commend the bill’s sponsors for their leadership on this issue.   
 
We appreciate Congress’ recognition of the challenges facing advanced reactor development.  
Given the lead times necessary to obtain approval for a new reactor design, license a nuclear 
power plant, and fabricate and build new generating capacity, activities needed to license 
advanced reactors must be a high priority.  We highlight several of the ways in which the bill can 
advance Congress’ and the industry’s vision.   
 

• The bill would require the Commission to establish performance metrics for licensing 
activities and would require that the NRC staff inform the Commission of delays in 
issuance of final safety evaluations. 
 

• The bill would require the NRC to develop and implement enhanced strategies within 
270 days for establishing stages in the licensing process for design approval.  This will 
establish a clear means by which developers of advanced technologies can demonstrate to 
investors and other project participants progress toward eventual licensing of their first-of-
a-kind projects.  A staged licensing approach enables developers to be coordinate financing 
and capital investments with achievement of each stage.  Further, because perceptions 
regarding regulatory risk increasingly have become an impediment to new reactor 
development, successful completion of specific licensing milestones should reduce 
concerns about regulatory uncertainty.  While a staged licensing process could provide 
significant benefits for some developers, its use should be optional, not mandatory.  
Similarly, Congress’ mandate that the NRC develop and implement strategies to prepare a 
regulatory framework for licensing a research and test reactor will help advanced reactor 
developers that choose to build a research or test reactor before a commercial reactor 
achieve greater regulatory certainty.  Successful demonstration via testing provides credible 
proof that a technology or design is sound, can be used for the intended application, and 
can be economically competitive. 

 
• The bill would require the NRC to modernize aspects of its regulatory approach.  It directs 

the agency to develop and implement strategies within two years to increase the use of risk-
informed, performance-based licensing evaluation techniques and guidance within the 
NRC’s existing regulatory framework.  This should lead to a more efficient regulatory 
process that will encourage continued private sector investment in advanced reactor 
development. 

 
• Because advanced reactor technologies will need to be commercially available in the 2030-

2035 timeframe, the bill requires that the NRC complete a rulemaking to establish a 
technology-inclusive licensing framework by the end of 2024.  The bill appropriately 
allows applicants the option of choosing the regulatory approach most appropriate to their 
particular designs. 
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• The bill would establish and authorize appropriations for a U.S. Department of Energy 
(DOE) Advanced Nuclear Energy Cost-Share Grant Program to make grants to applicants 
to fund a portion of the NRC fees for pre-application and application reviews.  This 
provision is critically important to support the development of advanced technologies.  As 
proposed, however, this program only addresses NRC-fees.  We support the establishment 
of a broader cost-share program that would also support development of the license 
applications for advanced technologies. 

 
Baffle bolt and emergency preparedness  
 
The industry recommends that the Committee reconsider the need for the baffle bolt and 
emergency preparedness provisions.  With regard to the baffle bolt issues that arose in 2016, the 
NRC has independently reviewed the affected units’ analyses, inspections, and bolt-replacement 
plans to ensure safety.  Ultimately, the NRC determined that the reactors were safe to operate.  
With regard to the emergency preparedness provision, we note that all nuclear power plants have 
comprehensive on-site and off-site emergency response plans and licensees routinely incorporate 
lessons learned from data and events.  Further, this area already is closely regulated by NRC and 
the Federal Emergency Management Agency. 
 
Uranium recovery, transfers, and sales 
 
The bill directs the NRC to study the safety and feasibility of increasing the length of uranium 
recovery licenses from 10 to 20 years.  This will reduce the costly burden of renewing the license 
every 10 years to continue operation.  As uranium recovery is the lowest risk sector of the 
nuclear fuel cycle, consideration should be provided to increase the license length up to 40 years.  
A 40-year license period is consistent with other fuel cycle facilities and operating power 
reactors.   
 
The bill also directs the NRC to evaluate the duration of licensing actions and areas to improve 
the efficiency and transparency of licensing reviews.  This is a necessary step because the 
uranium recovery industry has faced excessive costs and lengthy reviews on issues not related to 
technical concerns but, rather, due to reinterpreted safety standards and increased costs of 
environmental and cultural resource reviews.  
 
We support the initiation of a pilot program to establish a flat-fee structure for uranium recovery 
licensees.  The flat-fee structure is a welcome first step and should be quickly implemented to 
help resolve invoicing and other issues.     
 
The bill also addresses DOE’s excess uranium inventory.  The industry supports the timely and 
efficient cleanup of all of the Department’s facilities, including the gaseous diffusion plants.  We 
have previously recommended that the cleanup efforts be fully funded through congressional 
appropriations rather than a combination of congressional appropriations and bartering of excess 
uranium inventory, and have urged the Department to request sufficient funding for the cleanup 
efforts to proceed on the Department’s desired schedule. 
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Conclusion 
 
On behalf of NEI and its members, I wish to thank the bill’s sponsors for reintroducing this 
important legislation.  Passage of the Nuclear Energy Innovation and Modernization Act will 
benefit all Americans by helping to retain the energy diversity and clean air benefits nuclear 
plants provide.  The legislation also will ensure that these economic engines can continue to be 
the backbone of the nation’s electric infrastructure and, looking forward, will facilitate the 
development and deployment of innovative nuclear reactor technologies.  We look forward to 
working with members of Congress to obtain enactment of this bill into law. 
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Chairman Barrasso, Ranking Member Carper, and distinguished members of this 
committee, thank you for holding this hearing and for giving me the opportunity to testify.  
My name is Ashley Finan, and I am Policy Director for the Nuclear Innovation Alliance 
(NIA), a non-profit organization dedicated to leading advanced nuclear energy innovation.  
 
The NIA was established by a cross-cutting group of innovators, academics, 
environmental organizations, industry groups, and other experts and stakeholders who 
believe that advanced nuclear energy is needed to ensure a better future.  The world will 
double or triple its energy demand in 30 years, driven by an emerging middle class in the 
developing world and the need to bring electricity to 1.4 billion people who lack it today.  
At the same time, many analyses point to the pressing need to drastically reduce global 
carbon emissions if we are to avoid the worst impacts of climate change, and clean air is 
essential to human health. 
 
A more rapid expansion of nuclear power is a vital part of the solution. In the United 
States and elsewhere, dozens of innovative start-up companies are pioneering advanced 
nuclear designs that offer opportunities for increased safety and affordability, resistance 
to proliferation, and a reduction in nuclear waste.  These designs can revolutionize the 
nuclear industry and revitalize U.S. exports with products that take advantage of the latest 
manufacturing and computing technology, that are competitive in markets across the 
globe, and that exceed the expectations of customers and the public. But the transition 
from design to commercialization and deployment—both in the US and globally—has 
been slow.   
 
Current NRC regulation confronts the licensing of advanced technologies with two major 
challenges.  First, NRC approval calls for enormous front-loaded investment during a 
protracted development and licensing phase—without a staged structure to provide 
applicants with clear, early feedback on an agreed schedule.  Second, current regulation 
primarily evolved to oversee light water reactor (LWR) technologies. It must be adapted 
to the features and performance characteristics of advanced reactors, which rely on 
substantially different fuels, cooling systems, and safety strategies, and use novel 
operating approaches. 
 



Over the past three years, the NIA has been developing strategies to facilitate the efficient, 
cost-effective, and predictable licensing of advanced nuclear power plants in the United 
States. These strategies are based on consultations with nuclear innovators, safety experts, 
former NRC staff and commissioners, members of the financial community, and other 
nuclear industry stakeholders. We compiled the results of some of our work into a report 
called “Enabling Nuclear Innovation: Strategies for Advanced Reactor Licensing,” which 
was issued in April 2016.  The report has been provided to the Committee, and is 
available to the public on the NIA website.  It discusses in much greater detail the points 
that I am touching on today. 
 
To address the LWR-centric nature of the current regulations, a more technology-
inclusive approach is needed.  A risk-informed, performance-based licensing approach 
will allow the NRC to review a diverse set of advanced reactor technologies.  This would 
incorporate both modern methods of risk assessment and traditional deterministic 
approaches to provide an exhaustive safety review.  The Nuclear Energy Innovation and 
Modernization Act (NEIMA) provides for the NRC to do work in this area without 
impacting the costs incurred to the existing plants. 
 
To address the investment challenge, the NIA recommends that the NRC offer a staged 
approach – one that would be more aligned with private sector development of innovative 
technology using a licensing project plan, topical reports, and other existing mechanisms; 
and one that would offer clear and early feedback to investors and developers through an 
optional conceptual design assessment.  This approach maintains the rigor and high 
standards of the NRC, and facilitates the development of safer nuclear technology that 
produces less waste, or even consumes it. 
 
This approach can be achieved using existing regulatory tools at the NRC, with some 
adjustments and the development of additional guidance.  The NRC has already begun 
doing this work, and has made considerable progress in the past year, but they have done 
so with extraordinarily limited resources.  NEIMA authorizes the NRC to do the crucial 
work to further develop and implement this staged licensing process with dedicated 
funding.   
 
When NEIMA was first introduced in this Committee in 2016, the bill was subjected to 
useful critiques and several concerns were raised and addressed. It ultimately passed out 
of committee with bipartisan support.  The bill under consideration today is stronger for 
that and I hope the same support will be evident in 2017.  
 
This is an important bill that will enable the NRC to develop the rigorous, technology-
inclusive regulatory infrastructure to support the review of advanced nuclear energy 
technologies without diluting funds used to regulate operating plants. It also allows for 
immediate adjustments that will provide a more efficient, predictable, and effective 
process.  The Nuclear Energy Innovation and Modernization Act is needed to enable 
progress in advanced nuclear energy. 
 
Thank you for this opportunity to testify.  I would be pleased to respond to any questions 
you might have, today or in the future.  



Full Written Testimony 
 
Chairman Barrasso, Ranking Member Carper, and distinguished members of this 
committee, thank you for holding this hearing and for giving me the opportunity to testify.  
My name is Ashley Finan, and I am Policy Director for the Nuclear Innovation Alliance 
(NIA), a non-profit organization dedicated to leading advanced nuclear energy innovation.  
 
The NIA was established by a cross-cutting group of innovators, academics, 
environmental organizations, industry groups, and other experts and stakeholders who 
believe that advanced nuclear energy is needed to ensure a better future.1  The world will 
double or triple its energy demand in 30 years, driven by an emerging middle class in the 
developing world and the need to bring electricity to 1.4 billion people who lack it today.  
At the same time, many analyses point to the pressing need to reduce global carbon 
emissions by 80 percent or more by 2050 if we are to avoid the worst impacts of climate 
change, and clean air is an essential ingredient for human health.   
 
A more rapid expansion of nuclear power, though a vital part of the solution, faces stiff 
challenges.  Accidents raise public fears about safety; large cost overruns and protracted 
schedules deter investors and owners; and concern over spent nuclear fuel disposal and 
weapons proliferation continues to block expansion in some parts of the world.  
 
Innovation will be necessary if these challenges are to be addressed.  In the US and 
elsewhere, dozens of innovative start-up companies and other stakeholders are pioneering 
new designs that promise to lower risk and cost, and reduce deployment barriers.  But, 
despite the American talent for developing advanced nuclear reactor technologies, the 
transition from design to commercialization and deployment—both in the US and 
globally—has been slow.  Two of the most critical barriers are the lack of a clear and 
efficient pathway for a first demonstration project, and continuing doubt that the Nuclear 
Regulatory Commission (NRC) will be able to issue a license for a non-light water 
reactor in a time frame compatible with private-sector needs. These obstacles must be 
addressed before we can realize the benefits of the next generation of nuclear technology. 
 
Many other hurdles exist, including technology challenges, supply chain limitations, a 
difficult market environment, inaction on nuclear waste management, and restrictions on 
international cooperation.  In addition, clean air policy must be updated to recognize the 
benefits of nuclear power.  Progress on all of these fronts is urgently required.   
 
The analysis here focuses on a key initial obstacle—a nuclear regulatory process badly in 
need of an update.  It is important to keep in mind that addressing this challenge is a 
necessary first step; other steps will be required. 
 
Current NRC regulation confronts the licensing of advanced technologies with two major 
challenges.  First, NRC design certification or approval calls for enormous front-loaded 
investment during a protracted development and licensing phase—without a staged 

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
1 A list of NIA Policy Committee and Advisory Committee members is included after this written 
statement. 



structure to provide applicants with clear, early feedback on an agreed schedule.  Second, 
current regulation primarily evolved to oversee light water reactor (LWR) technologies. It 
must be adapted to the features and performance characteristics of advanced reactors, 
which rely on substantially different fuels, cooling systems, and safety strategies, and 
require novel operating strategies. 
 
Figure 1 illustrates the investment challenge showing schematically the risk/investment 
profile of nuclear energy projects relative to the licensing process today, and the large 
monetary and temporal hurdle of obtaining design approval.   
 
Figure 1: Current Project Risk/Investment Profile Relative to Licensing 

 
 
Figure 2 illustrates a staged approach – one that would update the current process to be 
more aligned with private sector development of innovative technology using a licensing 
project plan, topical reports, and other existing mechanisms; and one that would offer 
clear and early feedback to investors and developers through an optional conceptual 
design assessment.  This approach maintains the rigor and high standards of the NRC, 
and facilitates the development of safer nuclear technology that produces less waste, or 
even consumes it. 
 



Figure 2: Desirable Project Risk/Investment Profile Relative to Licensing 

 
 
This approach can be achieved using existing regulatory tools at the NRC, with some 
adjustments in the NRC’s approach and the development of additional guidance.  The 
NRC has already begun doing this work, and has made considerable progress in the past 
year, but they have done so with extraordinarily limited resources.  NEIMA authorizes 
the NRC to do the crucial work to further develop and implement this staged licensing 
process with dedicated funding.   
 
Over the past three years, the NIA has been developing strategies to facilitate the efficient, 
cost-effective, and predictable licensing of advanced nuclear power plants in the United 
States. These strategies are based on consultations with nuclear innovators, safety experts, 
former NRC staff and Commissioners, members of the financial community, and other 
nuclear industry stakeholders.  The NIA also examined nuclear reactor licensing systems 
in the United Kingdom and Canada, and scrutinized analogous regulatory systems 
administered in the United States by the Federal Aviation Administration and the Food 
and Drug Administration. We compiled the results of some of our work into a report 
called “Enabling Nuclear Innovation: Strategies for Advanced Reactor Licensing,” which 
was issued in April 2016.  The report has been provided to the Committee, and is 
available to the public on the NIA website.  It discusses in much greater detail the points 
that I am touching on today. 
 
Based on this research and analysis, the NIA report offers the following nine regulatory, 
three policy, and four industry recommendations: 

A.   Regulatory	
  Recommendations	
  

(1)   To structure a staged review of advanced reactors and support long-range resource 
planning by the agency and the applicant, the NRC and industry should develop and 
employ guidelines for a licensing project plan (LPP).  The LPP would be a living 



document that serves as a roadmap for the entire process, defining—in as much detail as 
possible—project schedules, testing requirements, deliverables, and NRC review budgets.  
The most effective approach will be for the applicant and the NRC to design a licensing 
project plan that establishes milestones corresponding to meaningful stage-gates along a 
given project’s development pathway and that take full advantage of the NRC’s readiness 
to review specific aspects of the design.  To provide the foundation for open 
communication and effective project management, we recommend that, as soon as a 
potential applicant initiates interaction with the NRC, the agency produce an initial LPP 
establishing guidelines that define the working relationship among the parties.  This 
should help to ensure rapid resolution of conflicts and efficient progress.  The NRC and 
potential applicants should discuss the appropriate contents of an LPP during this initial 
engagement period, and the LPP should be built up with additional detail as the project 
progresses and it is possible to foresee upcoming interactions.  Much of the responsibility 
for designing an effective LPP lies with the applicant; the applicant will need to 
understand a project’s design, development, deployment, and investment milestones in 
order to propose corresponding licensing milestones.  At the same time, NRC 
expectations for the level of design detail must correspond to the particular milestone, 
and be clearly communicated to potential developers. 
 

(2)   The NRC should promote and applicants should use topical reports and the standard 
design approval as tools to introduce stages into the advanced reactor licensing process, 
while emphasizing the need to achieve a level of finality that supports staged decision 
making.  These tools can be employed under current regulations, if the proper staff 
guidance and policies are put in place, and if dedicated funding can be authorized and 
appropriated; the proposed licensing project plan could structure their use.  
 

(3)   The NRC should develop and employ an optional statement of licensing feasibility2 
process with time frames and budgets to be agreed upon in the licensing project plan.  
This would permit it to more easily assess whether an applicant’s design intent was 
conceptually aligned and consistent with established regulatory requirements.  Doing so 
would offer important benefits: (i) it would standardize a review phase that, because of its 
limited cost and duration, could be used by stakeholders to compare available design 
options; (ii) it would provide early feedback to the applicant, allowing timely alterations 
in approach to better meet regulatory obligations; and (iii) it would provide useful 
structure to pre-application engagement.   

Figure 3 depicts the elements that could be used to support the staged licensing of an 
advanced reactor, structured by an LPP. 

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
2 The NRC is pursuing a “Conceptual Design Assessment,” (CDA) which serves the purpose of the 
suggested “statement of licensing feasibility.”  The NIA supports the CDA as a substitute. 



 

Figure 3: Elements of a Staged Licensing Process3 

 
 

(4)   The Commission and license applicants should cooperate to adapt the agency’s light 
water reactor (LWR)-centric requirements so that they are better suited to advanced 
reactors seeking licenses in the near term, while, wherever appropriate, increasing the use 
of risk-informed and performance based techniques.  For new technologies, alternative 
approaches to the exemption process should be considered.  Advanced reactor designers 
from both traditional industrial organizations and small start-ups are concerned with the 
cost and schedule uncertainty associated with the exemption process (as well as potential 
negative perception that applicants are trying to avoid stringent safety regulation).  A 
means should be available earlier in the process for the NRC and the applicant to reach 
agreement on alternative compliance strategies for specific requirements that are only 
partially applicable or are not applicable at all.  The LPP would be a natural place to do this, 
once the NRC and stakeholders have identified promising approaches.  This will increase 

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
3 The NRC is pursuing a “Conceptual Design Assessment,” (CDA) which serves the purpose of the 
suggested “statement of licensing feasibility.”  The NIA supports the CDA as a substitute. 



efficiency and effectiveness in the design and regulation of advanced technologies without 
sacrificing safety or security.  
 

(5)   The NRC and DOE should continue to move forward with the DOE/NRC Advanced Reactor 
Licensing Initiative.4  This will help to establish and clarify acceptable approaches for 
creating the underlying design criteria associated with these concepts, thereby removing a 
portion of the regulatory uncertainty associated with advanced non-LWRs.  
 

(6)  Given the substantial investments that have already been made by industry and DOE in 
pre-application reports and proposals for advanced reactors (including the Next 
Generation Nuclear Plant), and by NRC staff in evaluating them, the NIA recommends 
that (i) the NRC complete its evaluation and the Commission issue its decisions or 
opinions at this stage of the application, and (ii) generic issues raised by DOE and NRC 
be resolved through the issuance of guidance for advanced reactor applicants.  
 

(7)  At the same time that the NRC pursues the above initiatives, the NRC should designate a 
special technical team to develop and implement a technology inclusive licensing and 
regulatory framework for advanced reactors based on risk-informed and performance-
based principles.  The technical team should propose a roadmap for putting the new 
framework into practice by 2025 (supported by a rulemaking completed in 2023), and 
then be given the administrative flexibility and resources to succeed.  Because this 
framework will not be ready immediately, it should remain optional (similar to the Part 
52 licensing processes as an alternative to the Part 50 process)—at least until it is fully 
demonstrated.  That way, its development will not delay current projects.  The 
authorization and appropriation of dedicated funding will be necessary to enable this 
work. 
 

(8)   To provide a clear and achievable regulatory pathway for developing and deploying 
advanced demonstration reactors, the NRC should: 

(i)   In collaboration with stakeholders, clarify terminology and resolve discrepancies 
and gaps in statutes, regulations, and practice; 

(ii)  Using terminology revised pursuant to (i) above, clarify responsibility for 
reviewing potential applications; 

(iii)  Develop guidelines for advanced reactor demonstrations to support the review 
process; and 

(iv)  Provide or develop guidelines for prototype plant regulation (as defined in 10 
CFR 50.2 and 10 CFR 52.1) and conversion to commercial operation. 

 
(9)   The NRC should continue development and execution of advanced reactor technology 

knowledge management and training opportunities for NRC staff.  Mid- and upper-level 
managers should be included in these programs.  Funding will be needed to support this.   

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
4 This was recently described in the following report: US Department of Energy, Office of Nuclear Energy, 
Guidance for Developing Principal Design Criteria for Advanced (Non-Light Water) Reactors, December, 
2014.  http://pbadupws.nrc.gov/docs/ML1435/ML14353A246.pdf.	
  



B.   Policy	
  

(1)   Congress should revise the NRC’s budget structure so that, instead of a 90% fee-based, 
10% public funding model, licensees and applicants reimburse the NRC for activities 
related to their regulation, with Congress funding other agency-related activities—
including the development of new regulations for advanced technologies, R&D, 
international programs, and other initiatives not related to a specific licensee.  The 
nuclear fleet operating today was licensed by an NRC that had been fully funded by 
Congress, before the advent of current fee-recovery rules.  Unlike that earlier generation 
of reactors, licensing of the AP1000s now under construction has been supported by 
substantial cost-shared funding from DOE.  To prepare for the licensing of advanced 
reactors, the NRC faces a greater challenge that will require consistent public funding. 

 
(2)   Congress should authorize and appropriate funds for the NRC to prepare for advanced 

reactor licensing, including but not limited to: 
 

§  Development and implementation of strategies to stage and expedite the 
advanced reactor licensing process; 

§  Development and implementation of a risk-informed, performance-based 
licensing framework for advanced non-light water reactors; 

§  Efforts to prepare the process of licensing advanced demonstration reactors; 
and 

§  Staff training or the hiring of experts. 
 

(3)   To expand available financial resources for advanced reactor companies, Congress 
should continue to fund DOE to competitively award grants for early efforts to license 
advanced reactor companies, including but not limited to: 
 

§  Pre-application engagement with the NRC; 
§  Developing a licensing project plan; and 
§  Applying for a statement of licensing feasibility or similar early-stage design 

review. 

The DOE Gateway for Accelerated Innovation in Nuclear (GAIN) initiative’s 
small business voucher program is one possible mechanism for this. 

C.   Industry	
  Action	
  

Industry has an important role to play as a constructive participant in all of the above 
recommendations, but also has primary responsibility for several actions: 

(1)   Industry stakeholders should cooperate to deliver a coordinated message to the NRC 
regarding technology-inclusive advanced reactor priorities. 

(2)   Prospective applicants should proactively address the NRC’s need for information about 
future projects by informing the agency as early as possible of their intent to request NRC 
review.  By capturing this information in regulatory issue summaries, the NRC will have 
a stronger basis to support research, as well as budgetary estimates and requests.  



(3)   Industry should take a more active role in communicating with the NRC, DOE, and other 
stakeholders on the challenges and opportunities associated with various advanced 
reactor designs, including R&D priorities. 

(4)  Working with appropriate research and standards organizations, industry should pursue 
the development of codes, standards, and conventions for advanced nuclear power. 

 
Over the past year, the NRC and industry have made significant progress in addressing 
the recommendations above, as well as in other areas.  The NIA applauds that progress 
and appreciates the work being done at the NRC.  However, the NRC has undertaken this 
work with extraordinarily limited resources that will not be sufficient to complete the 
tasks in the needed timeframe.  The Nuclear Energy Innovation and Modernization Act 
will make it possible for the NRC to continue, to accelerate, and to expand the work that 
the agency has begun, in order to support advanced reactor licensing in the U.S. 
 
 
Additional Detailed Comments on S.512: Nuclear Energy Innovation and 
Modernization Act 
 
Section 103: Advanced Nuclear Reactor Program: 
 

1.   Staged Licensing:  The need for staged licensing varies depending on a project’s 
level of technology risk, stage of development, and phase of investment.  While 
incremental licensing options will be crucial for some projects to move forward 
successfully, there are others for which speed, not risk reduction, is the highest 
priority, and others that are ready to proceed immediately, before the staged 
licensing options are fully developed at the NRC.  For these latter categories of 
projects, it is important that a staged approach be optional, and that the existing 
“all in one” process continues to be available.  Particularly in the case of 
companies currently pursuing licensing, it is imperative that their process does 
not change midway through their engagement with the NRC.  The NIA believes 
it is the intent of NEIMA to offer the option of staged licensing without removing 
the existing options, but would support language adjustments to ensure that this is 
the effect of the legislation. 
 

2.   Reporting Requirements:   Because the NRC currently has very limited resources 
to address advanced reactor licensing, it is worthwhile to ensure that NEIMA 
requests reports only where they are clearly useful.  The NIA would support 
efforts to evaluate where reporting requirements might be reduced without 
negatively impacting progress or oversight.  In particular, given the progress that 
the NRC has already made and the documents that they have published on this 
topic in the past year, the “report to establish stages in the commercial advanced 
nuclear reactor licensing process” may not be necessary, and the NIA would 
support removing this reporting requirement. 

 



Section 203: Uranium Transfers and Sales:   
 
This section usefully seeks to address concerns that DOE uranium sales are having a 
negative impact on the private market, and that the government is not capturing 
appropriate value for its fuel.  The NIA supports this effort, but is concerned about an 
unintended consequence: the limits on DOE uranium sales could constrain advanced 
nuclear development by restricting the materials needed to produce advanced reactor 
fuels.  There is currently no active domestic enrichment capability for low-enriched 
uranium above 5% enrichment, so DOE would not be competing with or displacing 
market participants by providing >5% LEU in the near term.  In fact, DOE uranium 
supply will serve an important role as a bridge until a private capability has been 
established.  Several companies are interested in providing this supply in the future, but 
all would need to see some successful advanced reactors prior to making the necessary 
investments.  A bridge supply of fuel will be needed to support some of the early movers 
in the advanced reactor space before commercial enrichment capacity is developed.  We 
believe this issue could be addressed by changing the language so that the restrictions do 
not apply to low enriched uranium sales for fuels with enrichment between 5% and 20%.   
 
There may also be an opportunity to expand this section to include measures that would 
help to ensure such a bridge supply and supporting transportation methods are established 
for advanced reactors, and the NIA would be pleased to offer detailed suggestions if 
those would be useful to the Committee. 
 
 
Conclusion 
 
The Nuclear Energy Innovation and Modernization Act authorizes the NRC to do the 
crucial work to develop and implement a staged licensing process with dedicated funding.  
This is an important bill that will enable the NRC to develop the rigorous, technology-
inclusive regulatory infrastructure to support the review of advanced nuclear energy 
technologies without diluting funds used to regulate operating plants. It also allows for 
immediate adjustments that will provide a more efficient, predictable, and effective 
process.  With a few adjustments to avoid unintended consequences, NEIMA will play a 
critical role in bringing promising new technologies to commercial reality. 
 
Thank you for this opportunity to testify.  I would be pleased to respond to any questions 
you might have, today or in the future.  
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Testimony of Christina Back, Ph.D. 
V.P., Nuclear Technologies and Materials, General Atomics 

Before the U.S. Senate Committee on Environment and Public Works “Hearing on S.512 
Nuclear Energy Innovation and Modernization Act” 

March 8, 2017 
 
Chairman Barrasso and Ranking Member Carper, thank you for the invitation to appear before 
you today. My name is Christina Back and I am the Vice President of Nuclear Technologies and 
Materials at General Atomics. General Atomics is a high technology company that has 
successfully brought solutions to the defense, aeronautics, space, and energy industries. More 
specifically, my division has a long history of innovation in nuclear energy, starting with the 
TRIGA reactor in 1956, High Temperature Gas-Cooled Reactors (HTGRs) including the Peach 
Bottom 1 and Ft. St Vrain power plants, conversion of test reactor fuel from high to low enriched 
uranium to meet the Global Threat Initiative goals, and more recently to development of the EM2 
advanced reactor, Accident Tolerant Fuel, and novel production of the medical isotope, 
Molybdenum 99. Today, we remain committed to developing and implementing clean and safe 
nuclear energy technologies. 
 
A healthy nuclear power industry is essential to the long-term energy security of the United 
States and it is indirectly essential to our national defense. Nuclear power has been identified as 
an essential part of our nation’s energy mix and it is the largest source of reliable, clean energy 
available to our nation. Unfortunately, the principal technology employed by the industry, light 
water reactors, has remained stagnant since the 1970’s with the consequence that it is no longer 
an economically competitive energy source in this century. Our existing nuclear plants have an 
average age of around 50 years. Nearly all will be shutdown by mid-century and many plants 
operating in unregulated markets either have been retired early or risk early retirement due to 
inability to compete with other advanced energy technologies.  
 
At present, there is no U.S.-owned commercial vendor of nuclear power reactors and the supply 
chain of nuclear-grade materials and components has either gone off-shore or gone out of 
business. This is in contrast to vigorous nuclear industries in China, Russia, and Korea which 
have large internal markets for their products and have ambitious plans for export. Unless the 
U.S. is able to stimulate its near-dormant nuclear industry, the U.S. will be one of their 
customers in the future. 
 
On the bright side, there is a strong, nascent effort by private industry to innovate new nuclear 
plants that can be more cost-effective, safer, use less energy resources and produce less waste. 
But nuclear development is very expensive. No private industry can justify this investment with 
such a long payback. If the U.S. is to proceed with the development of new advanced nuclear 
technologies, it will require the support of our government. 
 
The country will benefit by increasing, not decreasing, the fraction of nuclear energy in the mix 
of energy sources powering our industries and homes. Nuclear provides emission-free, baseload 
electricity. If we could make nuclear energy cost-competitive it would provide thousands of 
years of safe, clean electricity for our country. Moreover, being the technology leader in nuclear 
energy is critically important to minimize foreign dependence and strengthen national security. 
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Today’s nuclear reactors that use existing technology are currently too expensive to be 
competitive. The U.S. nuclear industry is in decline. To reverse this trend, we believe our 
country must do what it does best: bring the ingenuity of its people to bear on creating new ways 
to produce nuclear energy safely, cleanly and at much lower cost.  
 
This legislation is timely, and critically relevant, because there are many advanced reactor 
concepts that need different materials and require different technologies to advance beyond the 
light water reactors of today, all of which will need approval as they are developed.   
 
As the Vice President of Nuclear Technologies and Materials at General Atomics, I lead a team 
of scientists working to solve the challenges facing the nuclear energy industry. Specifically, this 
work focuses on “advanced reactors” and the advanced materials necessary to make these reactor 
concepts, and the nuclear industry at large, a cost-competitive reality.   
 
In order to be helpful to the Committee, I would like to define the term “advanced reactors,” as it 
has previously been used interchangeably for a number of reactors. Some classify any non-light 
water reactor, such as a gas-cooled, sodium-cooled, or molten salt-cooled reactor as “advanced.” 
Others use the term to refer to a new light water reactor, such as a Small Modular Reactor 
(SMR). 
 
Ultimately, nuclear energy involves splitting an atom and using the heat energy released, to turn 
a generator to produce electricity. What matters most in our discussion of advanced reactors is 
that electricity is a commodity, and most consumers care about one thing above all else: cost. 
The source of the energy, whether it is made from nuclear fuels or from burning coal or gas, or 
from renewables, is of secondary concern. 
 
To provide that commodity in today’s world, an “advanced reactor” must improve over existing 
reactors in the following 4-core objectives. It must: 
 

- produce significantly cheaper and clean electricity 
- be safer 
- produce significantly less waste and  
- reduce proliferation risk 

 
These four objectives are consistent with the definition of the seven improvements identified for 
an advanced reactor in the Nuclear Energy Innovation Modernization Act. Essentially, three of 
the defined improvements: reliability, thermal efficiency and ability to integrate electric and non-
electric applications, are connected with the first objective, cost-competitive electricity. Fuel 
utilization is intertwined with the third objective, less waste. We believe every worthy advanced 
reactor concept must address these 4-core objectives jointly, it is not sufficient to address one at 
the expense of the other three, especially cost.  
 
General Atomics is developing a reactor concept, called the Energy Multiplier Module or EM2, 
that uses engineered materials and leapfrog technologies, ensuring that the reactor is safer, less 
waste producing and more proliferation resistant. We kept a laser focus on the commercial 
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application of the reactor and focused on cost-competitiveness, the most challenging of the four 
core objectives. While the other three objectives are of importance, if we cannot create cost-
competitive advanced reactors, the reactor will not make it into the market.  
 
In EM2, we take advantage of the unprecedented advances in the understanding of materials over 
the past three decades to engineer and manipulate materials for our nuclear energy application. 
Our long-term vision for what nuclear innovation can achieve is embodied in EM2 and our 
strategy is to approach that end by delivering nearer-term technologies, such as Accident 
Tolerant Fuel to demonstrate new materials, and Molybdenum 99 development to exercise new 
technologies. Modernization of the regulatory process, the intent of this legislation, will clearly 
be needed to realize the benefits of advanced reactors as well as the nearer-term technology 
innovations.    
 
Now I will go through each of the objectives to illustrate what is possible with new materials and 
technologies. First is cost. The drive to minimize costs led to the design of a much smaller 
reactor that could produce much higher power output per reactor volume than today’s reactors. It 
also led to a push to higher efficiency, i.e., 50% more electric power from the same amount of 
heat. We do this by producing the electricity from higher temperature heat. 
 
Second is safety. For a radical improvement in safety, EM2 uses engineered ceramic materials, 
as in Accident Tolerant Fuel, that are capable of working in higher radiation and higher 
temperature environments. The fuel is contained in materials that can survive accident 
temperatures over 2 times higher and would not be subject to failure like those in Fukushima. 
While challenges remain, our results have been promising so far. If they hold up, we will 
revolutionize this industry. 
 
Third is waste. Minimizing waste products is linked to better fuel utilization. For EM2, this is 
accomplished by the innovation of long-burn core physics and by higher conversion efficiency. 
Consequently, EM2 will use only 20 percent of the fuel and produce only 20 percent of the waste 
of a current reactor for the same amount of power. 
 
Finally, fourth is non-proliferation. The innovative design of EM2 keeps the fuel in the reactor 
for 30 years, without the need to refuel or reposition fuel rods. Less handling of the fuel, and 
tight security allowed by offsite core fabrication significantly reduces proliferation concerns and 
lowers operating costs. 
 
As a guiding principle, we believe that to bring advanced nuclear power into the market, the cost 
of nuclear must be significantly reduced below the existing levels projected for new light water 
reactors. This reactor, if it performs as designed, would produce power at perhaps 40% lower 
cost than today’s existing nuclear reactors, and with a capital investment per EM2 unit in the $1.5 
billion range. It would be produced in a factory, reducing proliferation concerns and potentially 
reducing licensing costs, and shipped to the site and installed within 4 years, again keeping costs 
down. 
 
As for any new reactor design, this one will require extensive interactions with the NRC. In 
particular, this radically new material requires intensive development and testing. We think 
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involving the NRC early in this work is imperative. Ideally, interactions would occur early 
enough to inform the design from the beginning and produce a safer reactor design. Then, when 
we applied for licensing based on what the market called for, a few years from now, this early 
effort would pay off many times over. 
 
Radically new concepts that employ new technology require upfront investments involving some 
risk. Some of these investments may not pay off, and even those that are successful could require 
at least 10 years to produce any revenue. While General Atomics has already invested $40 
million in the EM2 concept, these commercial realities make it very difficult to justify early costs 
to engage the NRC. 
 
If this Committee’s objective is to stimulate the development of new advanced reactor concepts, 
we would suggest that it is in this early phase of development that it would be relatively 
inexpensive to involve the NRC for early consultations with potentially very high impact. Every 
advanced reactor concept that involves significant long lead development would benefit 
enormously from being able to work with the NRC at an early stage. 
 
We suggest the Committee consider authorizing the appropriation of $5 million at first, growing 
to possibly $15 million over 5 years, to provide NRC services to developers of advanced reactor 
concepts. To trigger funding, a relatively low cost share of perhaps 3%, could be required. In 
addition, the NRC could engage outside advice from the DOE, universities, and other experts, to 
ensure the individual reactor concepts were viable. 
 
While outside of this Committee’s jurisdiction, we also believe that a public-private partnership 
is necessary to achieve the goal of advanced reactors. The advantages of this approach are noted 
in the recent Secretary of Energy Advisory Board Task Force Report on the Future of Nuclear 
Power. Although such an effort would require a significant investment on the part of the federal 
government, it would yield benefits including: a new generation of nuclear scientists, 
domestically held intellectual property, and a cost-effective means for producing pollution-free 
baseload power that increases safety, reduces waste, and is proliferation-resistant.  
 
Thank you for your interest in this subject, and this opportunity for me to appear before you. The 
excitement of discovery in science and the satisfaction of making a safe and more efficient 
reactor keeps me engaged and eager to continue to push the boundaries of science and harness 
the energy in the nucleus. The NRC is an important and necessary agent in ensuring nuclear 
power remains safe. Therefore, it plays a critical role in nuclear power innovation. I would be 
pleased to respond to any questions you may have.  
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Good morning. My name is Edwin Lyman. On behalf of the Union of Concerned Scientists, I 

would like to thank Chairman Barrasso, Ranking Member Carper, and the other distinguished 

members of the Senate Environment and Public Works Committee for the opportunity to testify 

today on the Nuclear Energy Innovation and Modernization Act (NEIMA), and its potential 

impacts on nuclear safety and security in the future. 

 

The Union of Concerned Scientists (UCS) puts rigorous, independent science to work 

to solve our planet’s most pressing problems. UCS is neither a pro- nor an anti-nuclear 

organization. However, we believe that nuclear power must meet high standards of safety and 

security if it is to be a reliable option in the future.  

 

This Saturday marks the sixth anniversary of March 11, 2011, the day when a massive 

earthquake and tsunami in Japan triggered the triple core meltdowns at the Fukushima Dai-ichi 

nuclear plant. We know exactly when the disaster started but we cannot predict when it will end:  

Its legacy will affect the Japanese people for decades to come. Today, the Japanese government’s 

estimate of the direct economic impact of the accident is approaching $200 billion, 

approximately 80,000 people remain displaced from their homes, contaminated water continues 

to flow from the site into the sea every day, and the interiors of the three damaged reactors 

themselves are so intensely radioactive that even robots sent in to explore are quickly disabled.  

 

The accident had a significant impact on Japan’s use of nuclear power—it now has only three 

operating reactors out of a fleet of more than fifty. It pays handsomely for imported natural gas 
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to help meet its electricity demand. A similar accident in the United States would almost 

certainly compromise the future of nuclear power in this country. 

 

Fukushima serves as a graphic reminder of the consequences of complacency on the part of the 

nuclear industry and its regulators, who seriously underestimated the risk to nuclear plants from 

natural disasters and consequently did not adopt safety measures strong enough to mitigate those 

risks. The urgent need to ensure that such a nuclear disaster does not happen again provides the 

context for my remarks today. 

 

UCS first had the opportunity to testify on an earlier version of this bill before the EPW Clean 

Air and Nuclear Safety Subcommittee in April 2016. At that time, we expressed several concerns 

with the legislation. I would refer the Committee to our prior testimony for additional details. 

The current version of the legislation includes a few changes that have by and large improved it. 

As a result of these changes, we do not oppose the bill. Neither, however, do we support it, as we 

still find its basic approach problematic from a safety and security perspective. We also question 

the need for the legislation and are skeptical that it will be effective in facilitating the deployment 

of advanced reactors. 

 

One of our main concerns with the bill is its promotion of a “risk-informed, performance-based” 

licensing strategy for advanced nuclear reactors. As discussed in our previous testimony, we do 

not believe that so-called risk-informed licensing is appropriate for new and novel reactor 

designs, because the quantitative determination of nuclear plant risk is highly complex and has 

large uncertainties. The computer models used to calculate risk need to be thoroughly validated 
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by comparison of results with actual plant operating experience before their accuracy can be 

confirmed. Such experience is not available for new reactor concepts that have not made it 

beyond the design stage. 

 

Assessing risk accurately is difficult even for the current generation of nuclear plants, as 

demonstrated by the Fukushima disaster. State-of-the-art methods are still unable to reliably 

quantify critical sources of risk, such as fires, the failure of digital instrumentation and control 

systems, or the massive flooding that was ultimately responsible for the Fukushima accident. 

And one of the most serious dangers—the risk of terrorist sabotage—cannot be quantified at all.  

 

To focus the licensing of new reactor designs too strongly on these risk analyses is to introduce 

an unacceptably high degree of uncertainty into the process, which could degrade safety and 

security by requiring regulators to accept the results of paper studies on faith. For new reactor 

designs, the licensing process must remain systematic and thorough. Regulatory decisions should 

be based on high-quality experimental data and conservative assumptions—not on educated 

guesses or preconceived notions about the performance of reactors that have not been 

demonstrated at commercial scale.  

 

In that light, we appreciate that the current version of NEIMA requires that the NRC “develop 

and implement … strategies for the increased use of risk-informed, performance-based licensing 

evaluation techniques and guidance for commercial advanced nuclear reactors within existing 

regulatory frameworks …” only where appropriate. This phrase effectively provides the NRC 

with full discretion to confine the use of risk-informed licensing to those areas where it 
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determines it is appropriate, and per NRC procedures should also allow significant public input 

into those decisions. It is our expectation that NRC’s technical analyses will reveal that there will 

be few, if any, aspects of advanced reactor licensing where risk-informed approaches will be 

appropriate.  

 

Our other concern is about “performance-based” licensing. We do not believe that such a 

concept would be beneficial for new reactor applicants. “Performance-based” regulation requires 

the use of performance tests to demonstrate compliance. For a new reactor licensee, it will not be 

possible to carry out many of those tests until a first-of-a-kind unit is operating. If the new 

reactor fails a performance test, then costly retrofits may be required. In contrast, it would likely 

be more straightforward and predictable for the applicant to meet prescriptive licensing 

requirements (for example, the presence of a leak-tight containment).  

 

There is also a question about which designs, if any, may clearly fall under NEIMA’s definition 

of “advanced reactor:” that is, “a nuclear fission or fusion reactor …with significant 

improvements compared to commercial nuclear reactors under construction as of the date of 

enactment of this Act.”  

 

In order to determine whether a particular reactor design represents a significant improvement 

over the commercial fleet, it may be necessary for the design to go through the licensing process 

first. Thus the number of candidate technologies that clearly demonstrate significant 

improvements a priori and therefore are covered by the advanced reactor provisions in NEIMA 

may be smaller than the bill’s authors had anticipated.  
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For example, it is not clear that any of the non-light-water reactor “Generation IV” concepts that 

are currently under development offers unequivocal advantages over the operating reactor fleet 

or the AP1000 light-water reactors currently under construction. Liquid metal-cooled fast 

reactors, high-temperature gas-cooled reactors, and molten salt reactors all introduce new safety 

and or/security issues relative to light-water reactors that may ultimately outweigh any 

improvements they may provide for uranium utilization or waste management. This is also true 

for small modular light-water reactors such as NuScale. For example, deployment of any 

advanced reactor that requires reprocessing and separation of plutonium or other nuclear 

weapon-usable materials as part of its fuel cycle will increase the risks of nuclear terrorism and 

nuclear proliferation. 

 

There is also a concern that even if a design is clearly safer, if the NRC ultimately allows 

regulatory rollbacks in the name of “risk-informed” licensing such as a smaller emergency 

planning zone or a diminished security force, the end result may be a licensed reactor that is less 

safe than the current fleet.  

 

Some may be surprised to hear this conclusion. But the old adage “if it sounds too good to be 

true, it probably is” applies here. A case in point is the molten salt reactor being developed by the 

company Transatomic Power (TAP). For most of the time since it was founded in 2011, the 

company heavily promoted the idea that its reactor could generate electricity by consuming spent 

nuclear fuel discharged from operating reactors. TAP even used this aspect as a selling point in 

radio advertisements. However, recently all references to nuclear waste as a fuel source for the 
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TAP reactor were scrubbed from the company’s website. As it turns out, the TAP reactor can’t 

consume spent fuel after all. According to a February 2017 article in the MIT Technology 

Review, as far back as late 2015, TAP had become aware that the analysis demonstrating the 

feasibility of using spent fuel as feed for the TAP reactor was incorrect. TAP now makes far 

more modest claims about the capabilities of its reactor design. One observer attributed the error 

to “a lack of experience and perhaps an overconfidence in their [TAP’s] own ability.” 

 

This is not to say that the TAP project itself is necessarily a failure. But the story illustrates that 

the development of advanced reactors is a painstaking process that cannot be rushed, and that 

early optimism based on preliminary assessments may well be tempered by later results.  

 

The implication of finding (9) in Section 2 of NEIMA that “the high costs and long durations 

associated with applying the existing nuclear regulatory framework to advanced nuclear 

reactors” are impediments to their commercialization is not supported by existing analysis. A 

September 2016 report by the Secretary of Energy Advisory Board (SEAB) task force estimated 

it would take 25 years and $11.5 billion, on average, to take an advanced reactor concept from 

design to operation of a first-of-a-kind commercial-scale unit.  

 

The task force did not identify the NRC licensing process as a major contributor to the 

substantial time and resources needed to deploy an advanced reactor. Instead, its estimate was 

largely determined by the time required to carry out the necessary stages of reactor development, 

from detailed design work to construction. The SEAB task force also stated the licensing cost 

could “approach $1 billion,” which although not insignificant is still only a fraction of the overall 
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project cost. The task force also concluded that it “does not believe that significant reductions in 

either time or cost [of licensing] are likely.”    

 

The task force also argued that the NRC’s current regulatory framework was flexible enough to 

accommodate many of the modifications needed to facilitate advanced reactor licensing through 

the development of new guidance, and that changes to the regulatory framework should only be 

employed if experience demonstrated that such changes were needed.  

 

In this light, UCS believes that it is premature for Congress to require that the NRC complete a 

rulemaking by the end of 2024 to establish an optional “technology-inclusive” regulatory 

framework, per Section 103 (a)(4) of NEIMA. Given Presidential Executive Order 13771 and its 

mandate to offset each new regulation by discarding two existing ones, which the NRC may 

follow, Congress should be very cautious in requiring new regulations at this time that do not 

have an important safety or security purpose. 

 

Rather than point fingers at the NRC licensing process, the Committee should seek to uncover 

the real reasons for the massive delays and cost overruns being experienced at the new nuclear 

construction projects in the Southeast: the four Westinghouse AP1000 reactors in South Carolina 

and Georgia and the Mixed-Oxide Fuel Fabrication Facility (MFFF) at the Savannah River Site. 

In both of these cases, one of the root causes was the initiation of construction before plant 

designs were finalized: the kind of problem that could be exacerbated if the staged licensing 

approach that NEIMA encourages is improperly applied. In none of these cases were onerous 

regulations and overzealous reviews to blame. 
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In fact, one could argue that more intensive NRC scrutiny of these projects might have 

uncovered problems sooner so that they could have been corrected at an earlier stage of the 

construction process, when they would have been cheaper to fix. For example, a scathing internal 

DOE review of the MFFF contractor’s performance concludes that “the contractor’s overall cost, 

schedule and technical performance was unsatisfactory” and that “the contractor lacked the 

fiduciary will to plan and execute work to fully benefit the project and taxpayer …”.1 The NRC 

authorized construction of this project to proceed in 2005, after four years of review, and 

construction began in 2007. This deterioration in contractor performance did not occur overnight. 

However, the NRC apparently failed to observe and require correction of the contractor’s 

management problems, which have a material impact on safety. 

 

We raise the issue of the impending failure of the MFFF project for another reason: to point out 

that commercialization of advanced reactors will also require development, licensing and 

deployment of commercial-scale fuel fabrication and, in some cases, reprocessing facilities to 

support the fuel cycles of these reactors. These efforts will be non-trivial, entail additional costs, 

and introduce the potential for significant delays and cost increases. While NEIMA makes 

reference to qualification of advanced reactor fuels, it appears not to address the need for 

facilities that actually make the fuel. In particular, Section 103 only refers to licensing of 

“advanced nuclear reactors” and not associated advanced fuel cycle facilities. This may be a 

major oversight. 

                                                           
1 Department of Energy, National Nuclear Security Administration, MOX Project Management Office. FY2016 
Award Fee Determination. Available at http://www.srswatch.org/uploads/2/7/5/8/27584045/foia_17-00045-

m_clements_final_response_mox_award_fee_feb_21_2016.pdf. This document was released under the Freedom of 

Information Act to the independent group SRS Watch. 
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Another aspect of the bill that we find problematic is its continued exemption of advanced 

reactor licensing activities from NRC user fee recovery. In our previous testimony, UCS 

proposed that the exemption be dropped, given that the bill also authorizes the Energy 

Department to provide grants to prospective advanced reactor applicants to support licensing 

activities. Providing funding through DOE would be a better means to ensure that such grants 

would not be issued on a first-come, first-served basis but would be subject to rigorous peer 

review and awarded on the basis of merit. However, the user fee recovery exemption was 

retained in the current version of the bill. This preserves two routes through which taxpayers may 

provide subsidies to private enterprises. We continue to believe that the DOE program alone is 

sufficient.   

 

I would like to mention two other additional points. First, UCS strongly supports the additional 

provisions included in the bill that would address nuclear safety more generally, Sections 105 

and 106. In particular, Section 106 requires the NRC to submit to Congress a comprehensive 

report on evacuation planning. The Fukushima accident demonstrated that emergency 

evacuations following a large radiation release might be necessary as far as 25 miles from the 

release site, and Japan has increased its nuclear emergency evacuation zones to 18 miles (30 

kilometers). Recent studies from Princeton University indicate that a fire at a spent fuel pool 

could necessitate the long-term relocation of the public hundreds of miles downwind. Yet even 

after Fukushima, the NRC has refused to consider the potential need for evacuation planning and 

potassium iodide distribution beyond 10 miles from nuclear plant sites. Such short-sightedness 
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puts Americans at undue risk. If the NRC wants to ground its emergency planning rules in sound 

science, both for operating reactors and for advanced reactors, it needs to address this issue. 

 

Finally, UCS has a concern with regard to the additional provisions in Section 203 that impose 

annual limits on the amount of uranium that the Energy Department may release from its excess 

stockpile. To support nuclear nonproliferation and arms control, UCS encourages both the 

United States and Russia to declare additional quantities of highly enriched uranium (HEU) from 

their defense stockpiles as excess and to down-blend that material to low-enriched uranium 

(LEU) as rapidly as practicable. While we understand that the limits specified in NEIMA are 

consistent with the Energy Department’s current schedule for HEU down-blending, we are 

concerned that these constraints could potentially inhibit an expansion of the down-blending 

program in the future. This issue also could have an impact on advanced reactor development by 

the private sector. Many of the advanced reactor concepts currently under consideration would 

require LEU fuel with enrichments between 10 and just below 20%. The only domestic source of 

such material currently available in the US is down-blended HEU. It would be prudent for the 

Committee to consider whether these limits could affect the availability in the near-term of an 

adequate supply of LEU within this enrichment range for commercial test and demonstration 

reactors. 

 

This concludes my testimony. Again, I greatly appreciate the opportunity to appear here today 

and would be happy to answer any questions you have. 
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Chairman Barrasso, Ranking Member Carper, and Members of the 
Committee: 

Thank you for the opportunity to discuss our work on the Department of 
Energy’s (DOE) transfers of excess uranium.1 For more than 50 years, 
the federal government enriched uranium.2 These decades of federal 
uranium enrichment activities, and other sources, generated an extensive 
uranium inventory that DOE maintains.3 DOE periodically sells or 
transfers excess uranium from its inventory—material that has been 
deemed excess to national security missions—to achieve other DOE 
missions. For example, DOE sells or transfers its excess uranium to fund 
environmental cleanup of a shuttered uranium enrichment plant in 
Portsmouth, Ohio.4 This activity is also supported using annual 
appropriations. 

Sales or transfers of uranium by DOE have the potential to adversely 
impact the domestic uranium industry. DOE’s sales and transfers of 
uranium are subject to certain conditions under the Atomic Energy Act of 
1954, as amended by the USEC Privatization Act, including a required 
determination by the Secretary of Energy that the transfer will not have an 
adverse material impact on the domestic uranium market.5 To help inform 
                                                                                                                       
1We define uranium transfers as the exchange of natural, enriched, or depleted uranium 
“tails,” or uranium enrichment services between DOE and another party. 
2Uranium enrichment involves separating uranium-235—the form, or isotope, that 
undergoes fission to release enormous amounts of energy in nuclear reactors and 
weapons—from uranium-238 to increase the concentration of uranium-235. The 
enrichment process results in two principal products: (1) enriched uranium hexafluoride, 
which can be further processed for specific uses, such as nuclear weapons or fuel for 
power plants, and (2) leftover “tails” of uranium hexafluoride, which also are called 
depleted uranium because the material is depleted in uranium-235 compared with natural 
uranium. 
3DOE’s inventory of uranium comes from a variety of sources, including the dismantling of 
some of the nation’s nuclear weapons, as well as material remaining from U.S. 
government enrichment activities before 1993. In 1992, the U.S. government established 
the United States Enrichment Corporation (USEC) as a government corporation to take 
over operations of DOE’s enrichment facilities and to provide commercial uranium 
enrichment services for the U.S. government and utilities that operate nuclear power 
plants. In 1998, USEC was privatized under the USEC Privatization Act. Pub. L. No. 104-
134, 110 Stat. 1321, 1321-335 (1996) (codified as amended at 42 U.S.C. §§ 2297h-
2297h-13 (2017)).  
4For this activity, DOE transfers uranium from its inventory as payment for cleanup 
services provided by a contractor at Portsmouth.  
5See 42 U.S.C. §§ 2073, 2093, § 2297h-10 (2017). 

Letter 
  



 
 
 
 
 
 

Page 2 GAO-17-472T   

this determination, DOE has contracted with an external consulting firm to 
assess the market impact of planned uranium transfers. 

A portion of DOE’s uranium inventory consists of depleted uranium “tails,” 
which have historically been considered waste and treated as an 
environmental liability; however, under certain economic conditions, some 
tails may have economic value and therefore be considered an asset. For 
example, tails can be profitably re-enriched and used in lieu of natural 
uranium when the price of natural uranium is high or when the cost of 
enrichment services is low (see fig. 1 for an illustration of the nuclear fuel 
cycle). When DOE transfers tails for re-enrichment, the mining, milling, 
and conversion stages of the nuclear fuel cycle are bypassed. 
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Figure 1: Nuclear Fuel Cycle 

 
 

In this context, my testimony today highlights our findings from prior work 
on DOE’s management of excess uranium. Specifically, I will address 
three aspects of DOE’s management of uranium about which we have 
raised issues for nearly a decade: (1) DOE did not take steps to assess 
the technical quality of contracted market impact studies; (2) DOE has not 
developed guidance for valuing its uranium resources, particularly tails; 
and (3) DOE’s uranium transfers have in some cases violated federal law. 
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My testimony is based on our five reports, three testimonies, and a legal 
opinion issued from July 2006 through September 2015.6 To conduct our 
prior work, we reviewed relevant laws; documents, including transaction 
documents and contracts; and interviewed DOE, contractor, uranium 
industry representatives, and uranium market analysts. Detailed 
information about the scope and methodology used to conduct this work 
can be found in each of our issued products. We conducted the work on 
which this statement is based in accordance with generally accepted 
government auditing standards. Those standards require that we plan 
and perform the audit to obtain sufficient, appropriate evidence to provide 
a reasonable basis for our findings and conclusions based on our audit 
objectives. We believe that the evidence obtained provides a reasonable 
basis for our findings and conclusions based on our audit objectives. 

 
The Atomic Energy Act of 1954, as amended, gives DOE general 
authority to transfer uranium related to its nuclear energy functions; to 
distribute natural uranium under certain conditions to qualified entities; 
and to sell, lease, grant, distribute, or otherwise make available enriched 
uranium under certain conditions. In 1996, Congress enacted the USEC 
Privatization Act to amend the Atomic Energy Act. The USEC 
Privatization Act restricted DOE’s authority to conduct certain transfers of 
uranium.7 In particular, Section 3112 prohibits DOE from transferring or 
selling uranium except as consistent with the act’s terms and conditions. 
For example, DOE is authorized to sell natural uranium and low-enriched 
                                                                                                                       
6GAO, Department of Energy: Transactions Involving USEC Inc. Since 1998, GAO-15-730 
(Washington, D.C.: Sept. 10, 2015); GAO, Department of Energy: Management of Excess 
Uranium, GAO-15-475T (Washington, D.C.: Apr. 22, 2015); GAO, Department of Energy: 
Enhanced Transparency Could Clarify Costs, Market Impact, Risk, and Legal Authority to 
Conduct Future Uranium Transactions, GAO-14-291 (Washington, D.C.: May 9, 2014); 
GAO, 2012 Annual Report: Opportunities to Reduce Duplication, Overlap and 
Fragmentation, Achieve Savings, and Enhance Revenue, GAO-12-342SP (Washington, 
D.C.: Feb. 28, 2012); GAO, Excess Uranium Inventories: Clarifying DOE’s Disposition 
Options Could Help Avoid Further Legal Violations, GAO-11-846 (Washington, D.C.: Sept. 
26, 2011); GAO, Nuclear Material: DOE’s Depleted Uranium Tails Could Be a Source of 
Revenue for the Government, GAO-11-752T (Washington, D.C.: June 13, 2011); GAO, 
Nuclear Material: Several Potential Options for Dealing with DOE’s Depleted Uranium 
Tails Could Benefit the Government, GAO-08-613T (Washington, D.C.: Apr. 3, 2008); 
GAO, Nuclear Material: DOE Has Several Potential Options for Dealing with Depleted 
Uranium Tails, Each of Which Could Benefit the Government, GAO-08-606R 
(Washington, D.C.: Mar. 31, 2008); and GAO, Department of Energy: December 2004 
Agreement with the United States Enrichment Corporation, B-307137 (Washington, D.C.: 
July 12, 2006). 
7See 42 U.S.C. § 2297h-10 (2017). 
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uranium from its stockpile if (1) the President determines the material is 
not necessary for national security needs; (2) the Secretary of Energy 
determines the sale will not have an adverse material impact on the 
domestic uranium mining, conversion, or enrichment industries; and (3) 
the price paid will not be less than the fair market value of the material. 
DOE has satisfied the second requirement for a secretarial determination 
with individual determinations of market impact signed by the Secretary of 
Energy for each transaction or group of transactions. DOE has issued 
several secretarial determinations over the past few years pertaining to its 
uranium sales and transfers and the impact on the domestic uranium 
mining, conversion, and enrichment industries.8 For example, DOE 
issued a secretarial determination on May 1, 2015, which covers 
continued transfers of uranium for, among other activities, cleanup 
services at the Portsmouth plant at rates of up to the equivalent of 2,500 
metric tons of natural uranium per year in 2015 and up to the equivalent 
of 2,100 metric tons of uranium (MTU) in each year thereafter.9 

To help inform the Secretary’s determinations, DOE has contracted with 
Energy Resources International, Inc. (ERI), a nuclear fuel consulting firm, 
to develop studies analyzing the potential impact of planned uranium 
transfers on the market and has previously made these studies available 
on its public website. With respect to the third requirement pertaining to 
fair market value, DOE previously maintained a pricing policy for uranium 
that at various times specified standard prices or a market value standard 
for depleted uranium.10 Such a pricing policy generally informed DOE 
determinations as to the value of tails until the early 1990s, but DOE has 
not relied on this policy since the mid-1990s. 

                                                                                                                       
8The duration of the secretarial determinations is limited to no more than two calendar 
years subsequent to the determination. Consolidated and Further Continuing 
Appropriations Act, 2015, Pub. L. No. 113-235, div. D, tit. III, § 306(a), 128 Stat. 2130, 
2324 (2014). 
9Excess Uranium Management: Secretarial Determination of No Adverse Impact on the 
Domestic Uranium Mining, Conversion, and Enrichment Industries, 80 Fed. Reg. 26,366, 
26,366 (May 7, 2015). 
10See for example, DOE Pricing Policy Change for Sale of Uranium Depleted in Isotope U-
235, 47 Fed. Reg. 17,110 (Apr. 21, 1982). See also notices from DOE’s predecessors in 
operating the enrichment facilities, Atomic Energy Commission, Uranium Hexaflouride: 
Base Charges, Use Charges, Special Charges, Table of Enriching Services; 
Specifications and Packaging, 32 Fed. Reg. 16,289 (Nov. 29, 1967); Energy Research 
and Development Administration, Uranium Heraflouride (sic): Base Charges, Use 
Charges, Special Charges, Table of Enriching Services; Specifications, and Packaging: 
Revisions, 42 Fed. Reg. 51,635 (Sept. 29, 1977). 
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In addition, DOE has previously attempted to manage the market impact 
of its uranium tails transfers by adopting guidance to limit the amount of 
transfers. For instance, in 2008, DOE adopted a guideline to generally 
restrict sales and transfers of uranium to no more than 10 percent of the 
annual U.S. requirements for nuclear fuel, which according to DOE at the 
time, generally would ensure that such transfers would not have an 
adverse material impact on the domestic uranium industry. In 2013, DOE 
announced its decision to discontinue using its 10 percent guideline for 
limiting uranium sales and transfers and stated that it could meet its 
statutory and policy objectives without one. In May 2014, we found that 
DOE officials did not consult with industry representatives before deciding 
to discontinue using its 10 percent sales and transfer guideline. 

The global uranium market entered an extended recession following the 
Fukushima Daiichi nuclear reactor accident. On March 11, 2011, a 
magnitude 9.0 earthquake and subsequent tsunami devastated 
northeastern Japan and severely damaged the Fukushima Daiichi nuclear 
power plant. The accident led to a review of civilian nuclear power 
programs worldwide. For example, following the accident, the Japanese 
government directed that all but 2 of Japan’s 50 civilian nuclear power 
reactors be shut down pending a complete safety review.11 In addition, 
Germany accelerated the shutdown of its nuclear power reactors. 
Specifically, on June 30, 2011, after the Fukushima Daiichi accident, the 
German parliament voted to permanently shut down its nuclear power 
plants by the end of 2022. This vote followed the suspension of 
operations of 8 of Germany’s 17 nuclear power plants. The shutdown of 
nuclear power reactors has reduced the demand for uranium conversion 
and enrichment services resulting in an oversupply of enriched uranium 
and a lower market price. 

 
In nine products we issued from 2006 to 2015, we have raised several 
issues related to DOE’s excess uranium transfers, including that: (1) DOE 
did not take steps to assess the technical quality of contracted market 
impact studies; (2) DOE has not developed guidance for valuing its 
uranium resources; and (3) DOE’s uranium transfers have in some cases 
violated federal law. 

                                                                                                                       
11GAO, Nuclear Safety: Countries’ Regulatory Bodies Have Made Changes in Response 
to the Fukushima Daiichi Accident, GAO-14-109 (Washington, D.C.: Mar. 6, 2014). 
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In May 2014, we found that DOE did not take steps to assess the 
technical quality of two market impact studies ERI conducted for DOE in 
2012 and 2013.12 These studies concluded that DOE’s planned uranium 
transfers would not result in adverse market impacts. DOE used these 
market impact studies, in part, to inform the Secretary’s statutorily 
required determinations about whether DOE sales or transfers of uranium 
would have an adverse material impact on the domestic uranium mining, 
conversion, or enrichment industries. However, we found that DOE did 
not take steps outlined in its contracts or in departmental quality 
assurance guidance to assess the technical quality of these studies. For 
example, we found that DOE’s contract with ERI included a statement of 
work providing that, at regular intervals, DOE would formally evaluate the 
contractor’s performance, and that the evaluation could include the 
technical quality of the contractor’s deliverables, among other things. In 
addition, DOE’s Information Quality Guidelines set forth quality assurance 
steps and procedures to ensure the technical quality of information that 
DOE makes publicly available.13 The ERI studies were published on 
DOE’s website, but DOE officials told us that they neither conducted an 
assessment of the technical quality of the studies nor requested any 
additional information from ERI about the studies. According to DOE 
officials, they did not examine the studies’ methodology or assess the 
studies’ technical quality because they wanted ERI’s studies to be 
independent and did not want to influence their results. DOE officials told 
us that they contracted with ERI to provide subject matter expertise that 
did not exist within DOE and trusted ERI to provide that expertise. 
However, if DOE did not have the internal subject matter expertise to 
review the studies, another tool available to the department—specifically 
discussed in DOE’s Information Quality Guidelines—is peer review, which 

                                                                                                                       
12The April 2012 study projected the potential market effects during calendar years 2012 
through 2033 for three DOE uranium transfers, and the January 2013 study projected the 
market impact during calendar year 2013 for one transaction. See GAO-14-291 for 
additional details. 
13These guidelines—developed by DOE as required by the Information Quality Act and 
under associated guidelines issued by the Office of Management and Budget—set forth 
quality assurance steps and procedures to ensure the quality and objectivity of information 
that DOE makes publicly available. The guidelines state that DOE should seek to ensure 
that information disseminated to the public meets a basic level of quality, which is 
measured by the objectivity of the information and whether the information is accurate, 
clear, complete, and reliable. Consolidated Appropriations Act, 2001, Pub. L. No. 106-554 
Title V § 515 (a), 114 Stat. 2763A-153 to 2763A-154 (2000) (commonly referred to as the 
Information Quality Act).  
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is generally defined as the process of having independent experts assess 
the technical and scientific merit of studies. Nonetheless, ERI’s principal 
author told us that the two studies were not peer-reviewed by a third 
party. 

In our May 2014 report, we also found that ERI’s studies provided limited 
detail about their methodology, data sources, and assumptions, even 
though DOE’s Information Quality Guidelines direct such information to 
be included in publicly disseminated documents.14 For example, ERI did 
not provide information about the sources of data it used to develop its 
market supply curves, which were fundamental to its market analysis. We 
also identified shortcomings in the studies that raise questions about their 
conclusions, which DOE used to inform the Secretary of Energy’s 
statutory determinations that its uranium transfers would not have an 
adverse material impact on the domestic uranium market. For example, 
we identified concerns about ERI’s assumption that DOE’s planned 
uranium transfers would not have a cumulative effect on the term 
market.15 Similarly, in September 2011, we also identified concerns with 
the results of two market impact analyses ERI conducted for DOE in 
November 2009 and December 2010 because of issues related to the 
economic model developed by ERI.16 

To ensure the quality, credibility, and transparency of any future uranium 
market impact studies, in our May 2014 report we recommended that 
DOE (1) conduct assessments of the quality of its future market impact 
studies consistent with DOE’s Information Quality Guidelines or have an 
independent third party conduct a peer review and (2) require that the 
studies include information on the methods, data sources, and 
assumptions used consistent with DOE’s Information Quality 
Guidelines.17 DOE neither agreed nor disagreed with the first part of this 
                                                                                                                       
14See GAO-14-291. 
15Specifically, we identified several concerns with the certainty of ERI’s conclusions 
regarding the effect of DOE’s uranium transfers on the term and spot markets, including 
(1) the completeness of the data ERI used to develop the market supply curves, which 
were fundamental to its term market analysis; (2) ERI’s assumption that DOE’s planned 
uranium transfers would not have a cumulative effect on the term market; and (3) ERI’s 
model that it developed for its analysis of the spot market, which accounts for some, but 
not all, factors that can affect spot market prices. See GAO-14-291 for our analysis of 
ERI’s market impact studies and discussion of these concerns. 
16See GAO-11-846. 
17See GAO-14-291. 
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recommendation and stated that it would continue to consider the 
applicability of its Information Quality Guidelines to independent analyses 
of the potential market impact of the proposed transactions and take 
appropriate steps if applicable. DOE did not comment on the second part 
of our recommendation to include information on the methods, data 
sources, and assumptions in its studies. We continue to believe that DOE 
should require that its future studies contain such information to ensure 
their quality, credibility, and transparency.18 However, DOE has taken 
some steps that are consistent with the intent of these recommendations. 
For example, in notices published in the Federal Register in December 
2014 and July 2016, in anticipation of new secretarial determinations 
covering future transfers of uranium, DOE solicited public input on the 
potential effects of DOE transfers of excess uranium on the domestic 
uranium mining, conversion, and enrichment industries.19 

 
In our May 2014 report, we found that DOE did not have guidance for 
valuing depleted uranium tails.20 Specifically, we found that DOE did not 
have guidance for determining the value of tails when they are treated as 
an asset in a transaction and, as a result, DOE estimated the tails it 
transferred for re-enrichment in a 2012 transfer had a potential value 
ranging from $0 to $300 million. For this 2012 transaction, DOE decided 
that the tails it transferred had no value because tails are typically 
considered to be an environmental liability and, therefore, the transaction 
had no cost to the department. However, because the tails were re-
enriched and used in lieu of natural uranium, we found that the tails were 
an asset in the context of this transaction and, therefore, should have had 
some value. Moreover, in other cases, DOE has determined that tails do 
have value. For example, in a DOE 2005 transfer of tails, DOE charged a 
                                                                                                                       
18In April 2014, ERI released a report assessing additional proposed DOE transfers. In 
that assessment, ERI does not make any conclusion about whether or not the release of 
DOE inventories into the commercial markets will result in an adverse material impact. 
Instead, ERI notes that, in accordance with the USEC Privatization Act, any determination 
of adverse material impact is made by the Secretary of Energy.  
19Excess Uranium Management: Effects of DOE Transfers of Excess Uranium on 
Domestic Uranium Mining, Conversion, and Enrichment Industries; Request for 
Information, 79 Fed. Reg. 72,661 (Dec. 8, 2014); Excess Uranium Management: Effects of 
DOE Transfers of Excess Uranium on Domestic Uranium Mining, Conversion, and 
Enrichment Industries; Request for Information, 81 Fed. Reg. 46,917 (July 19, 2016). 
20See GAO-14-291. As will be discussed in more detail below, DOE likely does not have 
authority to sell depleted uranium tails, but if DOE does sell it, DOE policy requires DOE to 
ensure that the department receives reasonable value in return for transferred uranium. 
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price for its tails. We concluded that without guidance for how to value its 
tails in the context of transactions that treat them as an asset, DOE 
cannot ensure the government is reasonably compensated for its uranium 
transfers. 

Having guidance that provides a consistent and transparent method for 
determining the value of tails is particularly important because—as we 
reported in March 2008—uranium prices are very volatile, and a sharp 
rise or fall in prices could greatly affect the value of DOE’s tails inventory 
depending on when transfers occur.21 At the time of that report, we 
concluded that the dramatic increases in uranium prices in 2008 had 
presented the U.S. government with an opportunity to gain potentially 
billions of dollars from depleted uranium tails material that was once 
considered a liability.22 In June 2011, GAO reported that DOE’s depleted 
uranium tails inventory had a net value of $4.2 billion. However, since 
2011, the market prices for uranium have decreased, and the composition 
of DOE’s tails inventory has changed in part because of transfers, thereby 
lowering the value of DOE’s remaining inventory. In 2014, as part of 
technical assistance provided to Congress, GAO calculated the June 
2014 value of DOE’s inventory at then-current uranium prices using a 
model developed by uranium experts at a DOE site and found that the 
estimated value of DOE’s tails inventory was about $1 billion. 

In May 2014, we recommended that DOE develop guidance for 
consistently determining the value of depleted uranium tails when 
transferring them as an asset. DOE disagreed with this recommendation 
and stated that it was not required to establish guidance or a pricing 
policy for depleted uranium and to do so would hinder DOE’s ability to 
maximize the value received by the government in a given transaction. In 
August 2016, DOE reiterated this position and stated that the 
department’s response is unchanged and no actions have been taken 
that are specific to this recommendation. Since that time, DOE has 
continued to receive commercial interest in its uranium tails, underscoring 
that the tails can be viewed as an asset. For example, in November 2016, 
DOE announced that it had agreed with GE-Hitachi’s Global Laser 
Enrichment (GLE) to sell depleted uranium for re-enrichment over a 40-

                                                                                                                       
21See GAO-08-606R. 
22While we concluded that DOE’s authority to sell depleted uranium tails was doubtful, we 
found that DOE generally has authority to re-enrich and then sell the tails. 
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year period.23 According to the licensor of the GLE technology, the 
agreement facilitates the sale of approximately 300,000 tons of depleted 
uranium. The tails would be enriched at a proposed facility to be built in 
the early 2020s in Paducah, Kentucky, next to the shuttered Paducah 
uranium enrichment plant.24 Therefore, we continue to believe that having 
guidance that provides a consistent and transparent method for 
determining the value of tails in the context of a transaction is necessary. 

 
Since 2006, we have reported on legal concerns with a number of 
transfers or potential transfers of uranium.25 In May 2014, we identified 
legal concerns with four DOE uranium transactions conducted from 2012 
through 2013.26 In a March 2013 transaction, for example, we found that 
DOE transferred ownership of uranium previously obtained for national 
security purposes without obtaining the required presidential 
determination that the uranium material was no longer necessary for 
national security purposes.27 For another transaction, in May 2012, we 
found that DOE likely did not have authority to transfer tails because of 
specific prohibitions imposed by the USEC Privatization Act.28 As we 
explained in our May 2014 report—and had explained in our 2008 report 
when we addressed the same legal issue29—section 3112 of the USEC 
Privatization Act prohibits DOE from selling or transferring “any uranium” 
to “any person” except in a manner consistent with the act. Because the 
act specifies no conditions for the sale or transfer of depleted uranium 
tails, in contrast to the act’s conditions for other types of uranium, 
statutory construction rules indicate DOE likely does not have authority to 

                                                                                                                       
23According to DOE officials, as of June 2014, DOE maintained approximately 525,000 
metric tons of uranium in the form of depleted uranium tails. 
24The 2016 announcement followed a Request for Offers in July 2013 regarding its 
remaining inventories of tails. The Request for Offers specified that natural uranium 
created from the tails could not enter the market before 2019 and would have to be limited 
to 2,000 MTU natural uranium equivalent per year. See DOE Portsmouth/Paducah Project 
Office, Request for Offers for the Sale of Depleted and Off-Specification Uranium 
Hexafluoride Inventories, Request for Offers Number: DE-SOL0005845, July 3, 2013. 
25See GAO-14-291, GAO-11-846, GAO-08-606R, and B-307137. 
26See GAO-14-291. 
27See GAO-14-291. 
2842 U.S.C. § 2297h-10 (2017). 
29See GAO-08-606R. 
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sell or transfer depleted uranium. DOE disagreed with this conclusion, 
citing its general authority under the Atomic Energy Act to distribute 
source material.30 Even if that general authority applied to the transfer of 
depleted uranium, however, we found that DOE did not meet the Atomic 
Energy Act’s requirement to charge a price for the tails because it 
transferred them without charging any price at all. 

To ensure the same type of scrutiny that Congress has required for the 
sale or transfer of DOE’s other valuable federal uranium assets—such as 
price, protection of the domestic uranium industry, and safeguarding the 
national security—in March 2008 and September 2011, we suggested 
that Congress consider clarifying DOE’s authority to manage depleted 
uranium and provide explicit direction about whether and how DOE may 
sell or transfer it.31 Legislation introduced in the 114th Congress would 
have authorized DOE to sell or transfer depleted uranium tails subject to 
certain conditions but was not passed.32 

In our May 2014 report, we recommended that for each uranium 
transaction it conducts, DOE should publicly identify the legal authority it 
relies on and explain how the transaction meets the requirements of that 
authority. DOE disagreed with this recommendation and stated that it 
would not publicly report the authorities it relies on because it is not 
legally required to do this and because citing the law would disclose 
information “traditionally…protected as attorney work product or 
privileged pre-decisional documents.” Reporting DOE’s final decision on 
which law it has relied on for its transactions would breach no privilege, 
however, and we maintain that reporting this to Congress and the public 
would improve transparency. After we issued our report, Congress took 
action in the Consolidated and Further Continuing Appropriations Act, 

                                                                                                                       
30DOE stated that its position is “consistent with” section 3112’s broad prohibition because 
Congress included no conditions authorizing the sale or transfer of depleted uranium. This 
only reinforces GAO’s interpretation. Congress imposed conditions on DOE’s sale of all 
valuable uranium; because depleted uranium was not valuable in 1996, Congress did not 
need to address its sale or transfer and instead addressed its disposal in section 3113. 
When depleted uranium later became valuable, its sale or transfer remained prohibited 
unless and until Congress sets conditions to ensure appropriate management of this 
federal asset. See GAO-14-291 and GAO-08-606R. 
31See GAO-11-846 and GAO-08-606R. 
32SAVE Act, H.R. 614, 114th Cong. § 114 (2015); Excess Uranium Transparency and 
Accountability Act, H.R. 2544, 114th Cong. (2015); Excess Uranium Transparency and 
Accountability Act, S. 1428, 114th Cong. (2015). 
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2015, to require what we had recommended: that DOE report to the 
Committees on Appropriations the provisions of law under which it 
conducts uranium transactions not less than 30 days prior to conducting 
the transaction.33 

In July 200634 and September 2011,35 we reported on a different legal 
concern, finding that certain DOE uranium transfers were sales 
authorized by the USEC Privatization Act but that DOE violated federal 
fiscal law in how it handled proceeds from these transfers. Specifically, 
the miscellaneous receipts statute requires an official or agent of the 
government receiving money from any source on the government’s behalf 
to deposit the money into the Treasury.36 We found that DOE provided 
uranium to a company for sale to a third party and allowed the company 
to keep the proceeds of the sales as payment for services rendered to 
DOE, but DOE did not deposit the value of the net proceeds from these 
uranium sales into the Treasury. Even with no money changing hands, 
we concluded that an amount equivalent to the value that went to the 
company should have gone to the Treasury. While our 2011 report noted 
that the transactions we analyzed in 2011 differed in some superficial 
respects from the transactions we analyzed in 2006, we found the core 
substance was the same and, as DOE officials told us in 2011, the 
department intentionally structured the disposition of federal assets to 
avoid payment of the proceeds for those assets into the Treasury. Our 
September 2011 report suggested that Congress consider providing DOE 
with explicit authority to barter excess uranium and to retain the proceeds 
from bartering, transferring, and selling uranium. Legislation introduced in 
the 114th Congress would have authorized DOE to barter uranium but it 
was not passed.37 

 

                                                                                                                       
33Pub. L. No. 113-235, div. D tit. III, § 306(b) (2014). 
34See B-307137. 
35See GAO-11-846. 
36Miscellaneous receipts statute, 31 U.S.C. § 3302(b) (2017). 
37Excess Uranium Transparency and Accountability Act, H.R. 2544, 114th Cong. (2015); 
Excess Uranium Transparency and Accountability Act, S. 1428, 114th Cong. (2015). 
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Chairman Barrasso, Ranking Member Carper, and Members of the 
Committee, this completes my prepared statement. I would be pleased to 
respond to any questions that you may have at this time. 

 
If you or your staff members have any questions about this testimony, 
please contact me at (202) 512-3841 or bawdena@gao.gov. Contact 
points for our Offices of Congressional Relations and Public Affairs may 
be found on the last page of this statement. GAO staff who made key 
contributions to this testimony are William Hoehn, Assistant Director; Eric 
Bachhuber, Antoinette Capaccio, Julia Coulter, Amanda K. Kolling, 
Katrina Pekar-Carpenter, and Steven Putansu. 
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