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Small Isn’t Always Beautiful

Safety, Security, and Cost Concerns about Small Modular Reactors

“Advanced” Isn’t Five Things the
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The Nuclear
Power Dilemma

Declining Profits, Plant Closures, and the
Threat of Rising Carbon Emissions
“Adva y Risiny

HIGHLIGHTS For decades, nuclear power has provided most of the nation’s carbon-free electric-
Alwa Many nuclear power plants have shut down ity. However, the owners have shut down many nuclear plants in the last five years
3 in recent years due to economic, safety, and or announced plans to close them well before their operating licenses expire,

' performance challenges. Without policies generating a discussion among policymakers and regulators about the impact of
Assessing t he S ) ' early retirements. The primary reasons for these early closures are the economic

Impacts Of Nor to replace retired nuclear power generation challenges brought on by cheap natural gas, diminished demand for electricity, fall-
with low-carbon energy technologies, ing costs for renewable energy, rising operating costs, and safety and performance
utilities could turn to natural gas and coal to problems. The possibility that the nation will replace existing nuclear plants with
fill the gap—hampering our ability to reduce natural gas and coal rather than low-carbon sources raises serious concerns about
heat-trapping emissions to the level needed our ability to achieve the deep cuts in carbon emissions needed to limit the worst

impacts of climate change.
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California Historical
Context
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Role of Nuclear In
Decarbonization
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Cost Estimates

| SOSE AT SR O2al0 2F SySNBHeé& 64[/ h9é
A $142-$222/MWh for new conventional nuclear (Lazard 2024)
A $190/MWh for new Vogtle units

A $60$100/MWhTF2NJ f I NBAS NBIFOUZ2ZNE YR avylfft
AFTER costs come down (INL 2023)

A $119/MWh for NuScaleSMR without federal subsidies (IEEFA 2023)
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Studies

A CEC SB100 Study (CEC 2021)
A $60/MWh LCOB, 20 GW buildout

A UCS Accelerating Clean Energy Ambition (UCS 2023)
A $89/MWh LCO®B, 0 GW buildout

A Evolved Energy Research Annual Decarbonization Perspective (EER 2024)
A Largescale buildouty $47-$59/MWh LCOE



Nuclear Waste, Safety, and
Security
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POLICY FORUM

NUCLEAR SECURITY

The weapons potential of
high-assay low-enriched uranium

Recent promotion of new reactor technologies appears to
disregard decades-old concerns about nuclear proliferation

By R. Scott Kemp?, Edwin S. LymanZ, Mark R. Deinert?, Richard L. Garwin*, Frank N. von HippeP®

reventing the proliferation of nuclear
weapons has been a major thrust
of international policymaking for
more than 70 years. Now, an explo-
sion of interest in a nuclear reactor
fuel called high-assay low-enriched
uranium (HALEU), spurred by billions of
dollars in US government funding, threat-
ens to undermine that system of control.
HALEU contains between 10 and 20% of
the isotope uranium-235. At 20% *¥17 and
above, the isotopic mix-
ture is called highly en-
riched uraninm (HEU)
and is internationally

“...computational tools
that facilitate weapons

tries. This arrangement effectively blocks
most nations from modifying fresh nuclear
reactor fuel to make weapons.

For technical reasons, the traditional
3 to 5% fuel will not suffice for many of
the power reactor designs that nuclear en-
gineers want to build today. For example,
proposed microsized reactors are so inef-
ficient with their neutrons that they need
HALEU simply to turn on. Most designers
favor 19.75% U HALEU—on the cusp of
HEU—because more 2%1J
almost always eases con-
straints, but use of HEU
is discouraged because

10 and 20% U, the materials were of
“weapon significance” and could be used in
a nuclear weapon if available in sufficient
quantity. On the basis of this assessment,
the AEC allowed uranium exports of up
to 20% **UU—in part because it was con-
cerned about the higher cost of reactors
using fuel with lower enrichments—pro-
vided that the guantities were below the
threshold of weapon significance.

In the mid-1960s, the AEC organized a
new study to establish a technical basis for
domestic nuclear material accountancy and
security requirements (2). This ultimately
led the agency to develop security rules for
domestic users that contained an exemp-
tion for any quantity of uranium enriched
below 20% **U. In 1979, a 20% lower limit
on the enrichment of uranium considered
to be weapons usable was adopted by the
US Nuclear Regulatory Commission (NRC)
in its rule on physical protection.

Why the AEC, and later the NRC, issued
regulations that appear to disregard the
findings related to HALEU from the origi-
nal Los Alamos weapons laboratory study
is unclear because the details remain clas-
sified. However, in 1984, J. Carson Mark,
head of the Los Alamos Theoretical Divi-
sion responsible for designing nuclear
weapons from 1943 until 1973, confirmed
in congressional testimony that HALEDU
was weapons usable down to 10% 25U (3).



HWUSNRC

United States Nuclear Regulatory Commission

U.S. Nuclear Regulatory Commission

Protsceing Poople and the

—

The Commission

Commissioner

Matthew J. Marzano

Commissioner

David A. Wright

Chairman

Ho K. Nieh

Commissioner

Commissioner
* %

Bradley R. Crowell Douglas W. Weaver

[ I 1

Executive Director, Chief Administrative Director, Office of

Commission
Appellate

Adjudication

Advisory Committee Judge (Chairman),
on Reactor
Safeguards

Atomic Safety and
Licensing Board Panel

Marissa G. Bailey E. Roy Hawkens Catherine E. Kanatas

[

Director, Office of
Congressional
Affairs

Eugene Dacus

Hal Pittman

I 1

Director, Executive Chief
Office of Public Director for Financial
Affairs Operations Officer

f 1

Director, Office of Chief Associate
Small Business Information Director for
and Civil Rights Officer Operations

Fanta Sacko Scott C. Flanders David Curtis

(Acting)

Michael F. King  Christopher D. Carroll

1
1
' [ I 1
[ |
Director, Office of
Inspector Secretary of International General
the Commission Programs Counsel

General
=

N

Carrie M. Safford

David Taggart
(Acting)

Robert J. Feitel David L. Skeen

(

Deputy Executive Director
for Reactor and
Preparedness Programs

Sabrina Atack

1

Deputy Executive Director for
Materials, Waste, Research, State,
Tribal, Compliance, Administration and
Human Capital Programs

Caroline Carusone

f I I

Regional Regional Regional
Administrator ~ Administrator Administrator
Region | Region Il Region Il

Raymond McKinley Julio F. Lara Mohammed A. Shuaibi John Monninger

(Acting) (Acting)

(Acting)

Regional

Region IV

2gi Director, Office of
Administrator Nuclear Security and
Incident Response

Kevin Williams
(Acting)

Director, Office of
Nuclear Reactor
Regulation

Jeremy Groom
(Acting)

John Tappert

1 f I | | I 1

Director, Office of
Nuclear Regulatory
Research

Director, Director, Office of Director, Director, Chief
Office of Nuclear Material Safety  Office of Office of Human Capital
Enforcement and Safeguards Investigations ~ Administration Officer

ioR

Thomas G. Ashley ~ Eleni Jernell  Jennifer M. Golder
(Acting)

Bo M. Pham Andrea L. Kock

(Acting)



The Washington Post

Democracy Dies in Darkness

POLITICO
Trump plan for fast-tracking  Trump fires former Biden chair from
nuclear power takes aim at Nuclear Regulatory Commission
re gu] atOI.S :;i(g:hiiiifjig:;"iig;;s:j;l;i I:;;;a;zss dismissal comes as the White House has

The president signed executive orders that threaten to erode the decades-
long independence of the Nuclear Regulatory Commission.

May 23, 2025 B NEWSLETTERS A SIGN IN @ NPR SHOP

— Jom JoIN
= CNBC MARKETS BUSINESS INVESTING TECH POLITICS VIDEO INVESTING CLUB PRO LIVESTREAM

NEWS # CULTURE ¢ MUSIC (3 PODCASTS & SHOWS Q SEARCH

Trump’s nuclear power push weakens

regulator and poses safety risks,
former officials warn The Trump administration has secretly
P;S:::l-::rl.:lh:: 2025.10:44 AM EDT | UPDATED THU, JUL 17 2025.2:14 PM E:JHTARE f X - rewritten nuclear safety rules

UPDATED JANUARY 28, 2026 - 2:03 PM ET
HEARD ON MORNING EDITION

ENERGYWIRE B Geoff Brumfiel
How the NRC lost its independence

The White House has spent the past year remaking the nuclear regulator. Next up: an

overhaul of its rules. Screenshots by Mark Specht, 2/20/26
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Takeaways

. Major cost reductions required to play a role in leastt
decarbonization

. Significant challenges persist around waste, safety, and security
. Independence of NRC in guestion

. Other technologies that are less risky could fill similar role
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Geothermal Power and
Its Role in California



CATF is a Global climate NGO founded in 1996,
working to safeguard against the worst impacts of — Senior Geothermal Associate
climate change by catalyzing the rapid ‘
development and deployment of low-carbon

energy and other climate-protecting technologies.

Ann Garth

Group of cross -sector climate and energy . .

_ _ _ v g Wilson Ricks
experts with centuries of collective knowledge )" IS Electricity Program Manager
and experience.

Pragmatic and committed to exploring all viable
climate solutions that offer promise.

CA
TF



Figurg 42. CAISO Interconnection Queue
Solar and storage currently dominate new [ttt

resource additions in California I atery ()
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California's duck curve hits record lows
Lowest minimum net load day each year in CAISO, 2015-2023

20G\W

Midday solar saturation
“belly of the duck”

Evening
peak

Evening ramp
“neck of the duck”

2023
12AM 3AM 6AM 9AM 12PM 3PM

Source: CAISO | @BPBartholomew
Note: Net load shown is demand minus utility-scale wind and solar
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Storage: reduced energy arbitrage spread & capacity substitution
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Storage: reduced energy arbitrage spread & capacity substitution

$/MWh

MWh per MW

Much longer
durations needed

Relying exclusively on solar and storage
becomes much more difficult as we push
beyond daytime and evening.
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Clean firm power is needed to
achieve zero power sector emissions

Projected range of additional need for clean firm power in multiple net-zero scenarios from 2023 to 2050

NREL 100% by 2035 (DOE) -
Princeton Net Zero
America

0 200 400 600 800 1000 1200 1400
Additional firm clean capacity required [GW]

Figure 4: Additional clean firm power needed for the United States to reach grid decarbonization goals by 2035, across three different
economy-wide assessments?

Source: https://liftoff.energy.gov/next-generation-geothermal-power/
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Resource Mix Needed to Achieve SB100 Target
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A 2021 multi-model study of SB100 goals found
that the availability of one or more clean firm
options drastically reduced the cost and
infrastructure buildout required to achieve SB100

targets.
Source:Bai k , E. et al . | i What -zers
carbon el ect r knergytayd Cbmate Chanmos, 2081..
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https://liftoff.energy.gov/next-generation-geothermal-power/
https://www.sciencedirect.com/science/article/pii/S2666278721000234#fig0001

Geothermal power: a promising clean firm option




