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TRAJECTORY OF ATOMS FOR PEACE GENERATION

http://www.earth-policy.org/plan_b_updates/2013/update116

A “cliff?”

An “inflection?”

“32 plants” in 30 years



EXISTING NUCLEAR REACTORS

4Courtesy Shannon Bragg-Sitton, Ph.D., Idaho National Laboratory



U.S. NUCLEAR

Advanced Reactor Companies



ENERGY REIMAGINED

Today
Electricity-only focus

Small 
Modular 

Reactors

Large 
Light Water 

Reactors

Potential Future Energy System
Integrated grid system that leverages contributions from 

nuclear fission beyond electricity sector

Advanced 
Reactors New Chemical 

Processes Clean Water

Hydrogen for
Vehicles and Industry

Industry

Heat

Flexible Generators v Advanced Processes v Revolutionary Design

Micro 
Reactors

Maximizing energy utilization, generator profitability, and grid reliability and resilience through novel 
systems integration and process design

Courtesy Shannon Bragg-Sitton, Ph.D., Idaho National Laboratory



SMALL MODULAR REACTORS

7Courtesy Shannon Bragg-Sitton, Ph.D., Idaho National Laboratory



MICROREACTORS

8Courtesy Shannon Bragg-Sitton, Ph.D., Idaho National Laboratory



SODIUM COOLED FAST REACTOR



VERY HIGH TEMPERATURE REACTOR



MOLTEN SALT REACTOR
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93 reactors at 54 plant sites across the country

KEY
Nuclear power reactor

Reactors can operate for 80 
years (at least)

About 500 direct jobs per 
reactor

Wages about 1/3 higher than 
average jobs in local area 
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Nuclear power continued to provide more than half of U.S. emissions-
free electricity in 2020

Nuclear
51.6%

Wind
22.0%

Hydro
19.4%

Solar – 5.9%
Geothermal – 1.1%

Source: U.S. Energy Information Administration
Updated: March 2021
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MOST MAJOR UTILITIES HAVE COMMITTED TO DECARBONIZE 80-
100% BY 2050

Source: ABB Velocity Suite, U.S. Environmental Protection Agency, utility press releases.
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AEP
AES
Alliant
Ameren
Avangrid
Avista
CenterPoint Energy
CMS Energy
ConEd
Dominion
DTE Energy
Duke Energy
Entergy
Evergy
Exelon
FirstEnergy
Green Mountain Power
Idaho Power
Madison Gas & Electric
National Grid
NextEra Energy
NiSource
NRG
OG&E Energy
PG&E
Pinnacle West
Platte River Power Authority
PNM Resources
Portland General Electric
PPL
PSEG
Puget Sound Energy
Sempra Energy
Southern California Edison
Southern Company
Talen
TVA
Vistra Energy
WEC Energy
Xcel Energy
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Firm, Low-carbon Generation (like nuclear) 
Enables Affordable Decarbonization
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Recognizing the Carbon-Free Attribute
STATE EVOLUTION FROM RPS TO CES

MANY STATE CLEAN ENERGY STANDARDS INCLUDE NUCLEAR
Source: https://www.c2es.org/document/renewable-and-alternate-energy-portfolio-standards/

https://www.c2es.org/document/renewable-and-alternate-energy-portfolio-standards/
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Recognizing the Carbon-Free Attribute
CONGRESSIONAL REPORTS

Senate Democrats – Special Committee on the 
Climate Crisis:
§ “Nuclear energy currently plays an important role in providing 

reliable zero-carbon power to the grid.”
§ “Research priorities include advanced nuclear R&D...”

House Select Cmte on the Climate Crisis (D staff): 
§ “Congress should establish a national clean energy standard to 

achieve net-zero emissions in the electricity sector by no later than 
2040…It should cover zero-emission technologies, including wind, 
solar, energy storage, nuclear...” 

CONGRESSIONAL DEMOCRATS INCREASINGLY EMBRACING NUCLEAR
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Highlights:

• 2050 decarbonization goal – economy-wide
• 100% CES by 2035 (80% by 2030)

• ZEC program specifically includes nuclear
• Long-term nuclear PPA pilot
• Expands EV infrastructure
• Incentives for decarbonizing other sectors
• Extensive worker & community transition programs

Issues:

• 2035 date – very challenging
• Needs to be coupled with innovation, tax provisions

CLEAN Future Act
(House Energy & Commerce majority)
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Recognizing the Carbon-Free Attribute
BIDEN CAMPAIGN

Biden Plan for Climate Change and Environmental Justice:
§ “This initiative will target affordable, game-changing technologies to help America achieve our 

100% clean energy target, with a specific focus on the following, as recommended by the 
founding director of ARPA-E:
§ grid-scale storage at one-tenth the cost of lithium-ion batteries;
§ small modular nuclear reactors at half the construction cost of today’s reactors;…”

Biden-Sanders Unity Task Force Recommendations: 
§ “We will advance innovative technologies that create cost-effective pathways for industries to 

decarbonize, including…advanced nuclear that eliminates risks associated with conventional 
nuclear technology…”

BIDEN INCLUDES NUCLEAR IN DECARBONIZATION PLANS
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PRESIDENT BIDEN WANTS TO DECARBONIZE WHILE CREATING 
LONG-TERM, WELL-PAYING JOBS

Source: ABB Velocity Suite, U.S. Environmental Protection Agency, utility press releases.

AMERICAN JOBS PLAN GOAL – DECARBONIZE THE ELECTRIC GRID BY 2035
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Recognizing the Carbon-Free Attribute
UTILITY PLANS

Duke Energy
• SLR planned for all 11 reactors

• SMRs, Advanced Reactors an option in IRP

Dominion Energy
• SLR applications under review for all 4 reactors

• SMRs, Advanced Reactors an option in IRP

Multiple generating companies teamed with developers for DOE Advanced 
Reactor Demonstration Program awards

UTILITY DECARB PLANS INCLUDE SLR, ROLE FOR NEW NUCLEAR
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Existing + New Nuclear is a Solution Pathway to Achieving 
Emissions Goals

Source: Energy + Environmental Economics (E3), see https://www.energy-
northwest.com/Documents/E3%20Study%20Executive%20Summary%20final.pdf.

https://www.energy-northwest.com/Documents/E3%20Study%20Executive%20Summary%20final.pdf
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The price for storage has come down but is still not low enough to provide the backup 
needed for intermittent power sources like wind and solar. So Idaho Power will consider 
buying into a proposed modular nuclear reactor at the Idaho National Laboratory in East 
Idaho, [CEO Darrel] Anderson said. Idaho Power uses no nuclear power now, but it 
considers nuclear to be clean, carbon-free energy. – Idaho Statesman, March 26, 2019

Increasing Utility Interest in SMR/ARs

"We believe that nuclear power has a vital role in ensuring a clean, reliable, and cost-
effective supply of electricity to meet the needs of a growing economy," – Dan Stoddard, 
Chief Nuclear Officer, Dominion Energy

“The grid can’t be 100 percent renewable…that last 20 percent [from 80 percent to 100 
percent] has to be carbon-free, and it has to be dispatchable.”

“I think nuclear plays a role in our carbon-free future…I think there's another generation 
out there that is smaller, less a capital bet for somebody like me sitting in a 
boardroom...and is safer, and has passive safety controls.“ – Ben Fowke, CEO, Xcel
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Department of Energy Advanced Reactor Demonstration 
Program

Advanced Reactor Demonstrations 
§Technical feasibility that the demonstration can be operational in five to 

seven years
§50/50 cost share – awards for 7 years with possible 3 year extension
§DOE share $3.2 billion (combined)
§TerraPower and X-energy 
§Reactors and fuel fabrication facilities
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DOE DEMONSTRATING NEXT-GEN TECHNOLOGY THRU ADVANCED 
REACTOR DEMO & ADVANCED SMR PROGRAMS

TECHNOLOGY DEMONSTRATIONS REQUIRED THIS DECADE TO BUILD UTILITY CONFIDENCE IN 
TECHNICAL AND ECONOMIC VIABILITY

TerraPower Natrium  
– partner, location 
ANNOUNCEMENT 
TODAY

NuScale SMR –
UAMPS Carbon-free 
Power Project, INL

X-energy Xe-100 –
Energy 
Northwest/Grant 
PUD, Hanford
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Summary of New Commercial Reactor Projects in 
U.S. With Target Dates Before 2030

• Vogtle 3 and 4
• Oklo Aurora
• UAMPS with NuScale
• TerraPower Natrium
• X-energy Xe-100
• Kairos Power Test Reactor
• Southern Company Molten Chloride Reactor Experiment
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§ Consumers and policymakers (U.S. and abroad) increasingly demanding 
low-carbon electricity

§ Maintaining existing nuclear is the least expensive way to avoid carbon 
emissions

§ States and utilities responding with deep decarbonization goals, 
conversion from RPS to CES; Biden Admin/Congress - CES

§ New nuclear is extremely valuable to deep decarbonization
• Least-cost, most reliable low-carbon systems include nuclear energy
• State and federal policy actions needed to overcome FOAK cost barriers
• Nuclear can help decarbonize non-electric energy uses

Key Takeaways



Temple Stoellinger

Assistant Professor
Haub School of Environment & Natural Resources
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LEGAL & SOCIAL LICENSE TO
OPERATE SMALL MODULAR

NUCLEAR
REACTORS IN WYOMING



LEGAL LICENSE TO OPERATE SMRS IN
WYOMING



Division of Authority –– Federal & State

• Addressed in 42 USC § 2021:

• Federal-
• Commercial nuclear power reactors, research reactors, and 

nuclear fuel cycle facilities, even in agreement states
• c

• State-
• "Non-radiological" matters (subject to case-law interpretation)
• If an agreement is entered between State governors and the NRC, 

some or all of:
• Byproduct materials, source materials, special nuclear materials 

in quantities not sufficient to form critical mass

https://www.nrc.gov/reading-rm/doc-collections/fact-sheets/agreement-
states.html



State Authority Under the Atomic Energy Act 
of 1954, as Amended



Wyoming’s Nuclear Regulatory Commission (NRC) 
Agreement

• Agreement transferred regulatory authority from NRC to Wyoming over 
“source material involved in uranium or thorium recovery or milling” and 
“the tailings or wastes produced by the extraction or concentration of 
uranium or thorium from any ore processed primarily for its source material 
content” -42 USC § 2021(e)(2); WS § 35-11-2001(a)

• Signed September 25, 2018 
• Published in the Federal Register September 28, 2018
• Effective September 30, 2018

https://www.gpo.gov/fdsys/pkg/FR-2018-09-28/pdf/2018-21229.pdf


State-Level Permitting for Small Modular 
Reactors



Wyoming Small Modular Nuclear Reactor Permitting 

WS § 35-11-2100



Wyoming Small Modular Nuclear Reactor Permitting 

Definitions: 
• Small modular nuclear reactor: 

• Has a rated capacity of not more than three hundred (300) megawatts of electricity; 
• Can be constructed and operated in combination with other similar reactors at a 

single site, if additional reactors are necessary; and
• Has been licensed by the United States Nuclear Regulatory Commission and is in 

compliance with all requirements and conditions imposed by the commission



Wyoming Small Modular Nuclear Reactor Permitting 

Definitions: same as under federal Nuclear Waste Policy 
• Spent nuclear fuel:

• Fuel that has been withdrawn from a nuclear reactor following irradiation, the constituent 
elements of which have not been separated by reprocessing -42 USC § 10101; WS § 35-11-
1501(a)(iv)

• High-level radioactive waste:
• The highly radioactive material resulting from the reprocessing of spent nuclear fuel, including 

liquid waste produced directly in reprocessing and any solid material derived from such liquid 
waste that contains fission products in sufficient concentrations; and

• Other highly radioactive material that the Commission, consistent with existing law, determines 
by rule requires permanent isolation -42 USC § 10101; WS § 35-11-1501(a)(i)



Wyoming Small Modular Nuclear Reactor Permitting 

Wyoming legislature provides parameters for Environmental Quality Council’s 
(EQC’s) rules & regulations governing:
• Existing facility replacement;

• Combined rated capacity;

• Licensing and permitting requirements; 

• Reporting processes;

• Storage; and 

• Siting



Wyoming Industrial Development Information & Siting 

• WS § 35-12-101 through WS § 35-12-119

• Industrial facility > $96.9 million must obtain a permit -WS § 35-12-102(a)(vii); WS § 35-12-
106

• Commercial radioactive waste management facilities required to obtain a permit -WS §
35-12-102(a)(vii)(C)



County-Level Considerations



• Wyoming Counties do not have “home rule” authority 

• Counties do have permitting & zoning authority

• Any Small Modular Reactor (SMR) project should check 
county requirements for permitting and zoning relevant to 
the project



Federal-Environmental Regulations Possibly 
Implicated by SMR Projects

(not all-inclusive)



National Environmental Policy Act of 1969 (NEPA) 
–– 42 USC § 4321 et seq.

S

Clean Air Act of 1970 (CAA)
–– 42 USC § 7401 et seq.

S

Endangered Species Act of 1973 (ESA) 
–– 16 USC § 1531 et seq.

S

Clean Water Act of 1972 (CWA)
–– 33 USC § 1251 et seq.



SOCIAL LICENSE TO OPERATE SMRS
INWYOMING



SMR SOCIAL LICENSE OPPORTUNITY

SMR provides an opportunity to increase the number of nuclear reactors = increased number of nuclear 
sites. 

Public concern regarding the use of nuclear energy remains high.

Public engagement strategies to bring the public along with sitting decisions will be critical. 
§ Legal license v. social license. 



Social License to Operate in Wyoming 



SOCIAL LICENSE TO OPERATE

A community’s acceptance of a company’s operations, including a mutual understanding of the demands on 
and expectations for a business enterprise that emerge from neighborhoods, environmental groups, 
community members and other elements of the surrounding civil society. 

State level regulations are for the most part not yet developed for SMR; providing a unique opportunity to 
begin to engage the public at the ground level to begin to build a social license to operate for SMR.



PROCESS TO OBTAIN A SOCIAL LICENSE 

Early and ongoing communications; 
§ Significant degree of meaningful dialogue between all involved. 

Transparency and engagement in decision-making; and 

Establishing effective conflict resolution mechanisms. 

The utilization of a purposeful, principled collaborative process presents an opportunity to develop an even 
stronger social license to operate. 



Public Engagement in Wyoming 



STATE PUBLIC ENGAGEMENT OPPORTUNITIES 

Environmental Quality Council SMR Rule Development 
§ EQC promulgates rules after receiving a recommendation to do some from the DEQ Director of Wyoming 

Statute - WS § 35-11-112(a)(i). 
§ DEQ can initiate preliminary rulemaking, and conduct hearings before Advisory Board - EQC Rule, 

Chapter 3, §4.
§ Wyoming Administrative Procedures Act requires public notice and comment prior to rule adoption - WS §

16-3-103(a)(i).
§ EQC Rulemaking Hearings - EQC Rule, Chapter 3, §6.
§ Wyoming Administrative Procedures Act legal challenges to final agency actions – WS § 16-3-114



FEDERAL PUBLIC ENGAGEMENT OPPORTUNITIES 

NRC NEPA Process
§ Federal and State Agencies along with local and tribal governments can request cooperating agency status 

under the CEQ regulations - 40 CFR § 1501.8 (2020). 
§ NEPA public engagement and comment requirements (40 CFR § 1503.1 &  §1503.3 (2020)).
§ Admirative Procedures Act § 706(2)(a) challenges on the final agency action. 

Public comments/appeals and challenges on ESA, CWA, CAA permits. 



OPPORTUNITY FOR INTEGRATION OF LEGAL LICENSE TO 
OPERATE WITH A SOCIAL LICENSE TO OPERATE

A social license to operate is critical to achieving a legal license to operate. 

But achievement of a social license to operate will require thinking about public engagement beyond the 
required notice and comment opportunities. 

§ It will require the utilization of a purposeful, principled public engagement strategy, likely a cooperative one. 



QUESTIONS?

By Third Way, GENSLER



Upcoming Event!




