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Chair Bowman, Ranking Member Weber, and Members of the Subcommittee:
Thank you to for inviting me to speak to you today. I'm John Plodinec, and I served
as Vice-Chair of the National Academies of Sciences, Engineering, and Medicine’s
(NASEM’s) Committee on Independent Assessment of Science and Technology for
the Department of Energy’s Defense Environmental Cleanup Program. I received
my doctorate in physical chemistry from the University of Florida. I have nearly 50
years of experience developing science and technology for the Department of
Energy’s Environmental Management program and for other programs.

The Department of Energy’s Environmental Management program (DOE-
EM) has the daunting task of cleaning up the legacies of the Manhattan Project and
the Cold War. These reside in 16 DOE sites across the country. They range from
contaminated pieces of equipment to entire buildings to the millions of gallons of
high-level wastes stored in tanks at Savannah River and Hanford. They pose a
variety health risks both radiological and chemical.

In FY 2018, at the request of Congress in Section 3131 of the National
Defense Authorization Act of 2017, NASEM formed our committee to

e Review DOE-EM'’s technology development efforts, including an
assessment of the processes by which technologies are identified and
selected for development.

e Provide a review and assessment of the types of technologies and / or
alternative approaches for the DOE-EM cleanup program that could
e Reduce long-term costs;

o Accelerate schedules;



e Mitigate uncertainties, vulnerabilities and / or risks, or otherwise
significantly improve the cleanup program.

The return to DOE-EM from investments in science and technology are
captured in the last three bullets — cost reduction, cleanup acceleration, and risk
and uncertainty reduction.

The Committee was informed by EM (in 2018) that the program would
require at least another half-century to complete at a cost of almost $400 billion.
The cleanup of tank wastes and facility decommissioning are major drivers of the
overall cost of cleanup and the long duration of the program. The Committee
recognized the great uncertainty in these numbers for EM’s current scope because
much of the waste currently has no identified path for disposal. In addition, other
sites or facilities (e.g., from the National Nuclear Security Administration) may be
added to EM’s scope in the future.

In short, the cleanup program and EM’s mission will continue to be very
expensive and last a very long time. Its ultimate endpoint is uncertain. The
underlying — but unstated — assumption of our report (and several earlier reports
focused on EM’s science and technology efforts) is that a robust science and
technology (S&T) program can lead to breakthroughs that will reduce the costs and
duration of this program. Underlying our findings and recommendations was an
1implicit understanding that a successful S&T program has three phases (These are
consistent with the U.S. Government Accountability Office’s stages of development):

e Knowledge generation (i.e., Science and Technology, S&T),



e Knowledge tailoring (i.e., technology development for specific needs),
e Knowledge use (i.e., deployment in the field).

The Committee’s findings and recommendations touched on all three, while
focusing on the first two. However, it is important to recognize that no matter how
robust a DOE-EM S&T program may be, a positive return on investment
requires successful deployment of the knowledge it has generated.

The Committee found that DOE-EM relies on site contractors to identify S&T
needs, and to make the investments to meet those needs. The Commaittee concluded
that DOE-EM’s S&T needs are primarily long-term, and unlikely to be
addressed by contractors focused on near-term cleanup projects. We found
virtually no evidence of a comprehensive EM S&T program aimed at achieving a
high return on investment: lower costs, quicker cleanup and reduced risks and
uncertainties.

The Committee recommended the following steps to establish a well-managed
comprehensive S&T program with the potential for a high return on investment.

¢ An independent assessment by a technically competent entity (e.g., the Corps
of Engineers) of cleanup program costs, schedules, uncertainties and risks
aimed at identifying areas in which S&T can make a positive contribution.

For example, the Committee was informed that there were literally

thousands of items for which no path to disposal had been identified.

e Development and implementation of a formal S&T management process and

program by DOE-EM.



e Aspart of DOE-EM’s S&T program, a portion should be specifically directed
toward breakthrough developments with high-return on investment. The
Committee recommended that this program should be managed by the
Advanced Research Projects Agency-Energy (ARPA-E), because of their
record of finding innovative solutions to complex problems such as those
faced by EM. Even though ARPA-E would manage this portion of the S&T
program, DOE-EM would work with ARPA-E to ensure that potential
breakthrough technologies were implemented.

The Committee also identified areas where breakthroughs might be found by
an ARPA-E program. As shown in the graphic, we saw these as potential “control
knobs” that, if properly tuned, could lead to cost reductions, shortened schedules

and reduced risk and programmatic uncertainty.
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e Waste chemistry at bulk and interfacial scales to facilitate treatment and
disposal.

e Nuclear properties of waste to facilitate treatment and disposal.



e Human involvement in cleanup activities to increase cleanup efficiencies

and reduce worker risks.

¢ Interrogation approaches to characterize wastes and monitor cleanup

remedies and environmental impacts.

e Modeling and visualization approaches to manage large cleanup- related

data sets and improve predictive capabilities.

e Disposal pathways to increase waste disposition options.

¢ Decision-making approaches to improve the quality and durability of

cleanup decisions.

In summary, we found that DOE-EM did not have a comprehensive S&T
program that could lead to potential costs savings, schedule reduction or risk
mitigation. We provided guidance on how such a program might be structured. We
recommended that a portion of that program should be focused on long-term S&T
needs, to be carried out by ARPA-E. We also identified technical areas with the
potential for cost reductions, shortened schedules and reduced risk. Let me
reiterate, however, that to realize this potential, the products of the S&T program
must be deployed in the field.

Thank you for your attention. Our report can be found at

https://map.nationalacademies.org/download/25338.
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