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Why AOER is the Right 
Choice for this Project

1. We have completed similar projects in other states.
2. We have a proven track record of delivering for the 

state of North Dakota with high-quality energy 
modeling and research. 

3. We have assembled the right team for the job to go 
above and beyond the original RFP to deliver an all-
in-one package for North Dakotans with respect to 
the pros and cons of advanced nuclear in the state.
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About Always On Energy Research
• Always On Energy Research (AOER) is a 

501c3 organization dedicated to ensuring 
that every state in America has the 
affordable, reliable energy needed to 
power the nation and to fuel a robust, 
rapidly-growing economy now and into the 
future.

• Our modeling has been used to evaluate 
the economic and reliability impacts of 
EPA regulations and utility resource plans.

• Our proprietary “Always On” Levelized 
Cost of Energy (LCOE) model allows us to 
calculate the true cost to reliably meet 
demand and includes transmission, 
backup, and other factors that other firms 
generally leave out. ~¥----" 
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Project Staff

Isaac Orr
Vice President of 

Research

David Stevenson
Director of Nuclear 

Development

Trevor Lewis
Research Fellow

And Ph.D. Candidate in 
Mineral and Energy 
Economics at the 

Colorado School of 
Mines

Mitch Rolling
Director of Research
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Isaac Orr
• I am a founder and Vice President of Research at Always On 

Energy Research, where I conduct energy modeling and write 
about energy and environmental issues, electricity policy, and 
natural resource development. 

• My colleague Mitch Rolling and I have modeled the cost and 
reliability impacts of different energy portfolios and 
Environmental Protection Agency regulations in the 
Midcontinent Independent Systems Operator and Southwest 
Power Pool. 

• We have also evaluated the cost and reliability implications of 
energy policies in more than twelve states. 

• Lastly, I grew up on a dairy farm in Wisconsin and care deeply 
about issues impacting rural America.
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David Stevenson
• David is the Director of Nuclear Energy Development at Always 

On Energy Research.
• He served on President Trump’s first-term EPA Transition Team. 
• He successfully added used nuclear fuel amendments to the 

Advance Act, which passed with large bipartisan majorities in 
2024. He has extensive experience working with utilities and 
public utility commissions on Integrated Resource Plans.

• He currently chairs a discussion team to end the used nuclear fuel 
problem with key members of the nuclear industry, and states that 
may host recycling and storage through federal legislation. 

• He has written model legislation supporting nuclear power and 
storing used fuel for the Western Electricity Coordinating Council
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Industry Contacts
• Used Nuclear Fuel (UNF) Processing 

and Recycling
• Fuel Cycle Technologies, enrichment 

technology, fuel manufacturing, test 
irradiations, post irradiation 
examination, chemical separations, 
recycle and UNF management

• Orano, mining to dismantling, 
conversion, enrichment, recycling, 
logistics and engineering

• Exodys, onsite complete UNF recycling
• TLG Services, UNF storage
• Curio, UNF Recycling
• SHINE, Recycling UNF, fusion 

technology
• NAC International, UNF recycling

• Manufacturers of nuclear 
power generation 
equipment;

• Holtec, SMR generators

• Oklo, SMR generators

• General Atomics, advanced 
reactors

• Nuclear power generators;
• Southern Company

• Constellation Energy

Other organizations;
Nuclear Waste Strategy Coalition
Nuclear Energy Institute
Energy Communities Alliance
National Association of Regulatory 
Utility Commissions
Heritage Foundation
CATO Institute
Competitive Enterprise Institute
State Policy Network
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Trevor Lewis

• Trevor Lewis is a Research Fellow at Always On Energy 
Research and a Ph.D. candidate at the Colorado School of 
Mines' Mineral and Energy Economics program. 

• Lewis's work examines the costs and benefits associated 
with regulations imposed on energy producers, and the 
distributional effects of tax policies and subsidies. 

• His 2025 report, Balancing the Scales, prepared on behalf 
of Wyoming Liberty Group, examined how changes in 
taxation of fossil fuel, wind, and nuclear energy sources 
impacted state budget revenues.
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Mitch Rolling

• Mitch Rolling is a founder and Director of Research at 
Always On Energy Research, where he models energy 
proposals, analyzes the energy industry and electricity 
policy, and writes about energy and environmental issues.

• He developed AOER’s proprietary “Always On” Levelized 
Cost of Energy (LCOE) model to accurately convey the true 
cost of wind and solar power.

• Mitch graduated from the University of Minnesota in 2018 
with a bachelor’s degree in history, and he earned an MS in 
Finance and Economics at West Texas A&M University in 
2022.
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AOER: Delivering Wins for North Dakota 
Energy
• AOER’s staff has years of experience writing and 

conducting energy modeling with the state of North 
Dakota.

• When Mitch and I worked at Center of the American 
Experiment, we helped save the Coal Creek Station 
by writing articles about how important this reliable 
and affordable plant is to the MISO grid and 
mobilizing co-op board members to support the sale 
of the plant to Rainbow Energy.
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American Experiment scores major 
victory on Coal Creek vote 

Center of the American Experiment notched a major victory last week w hen 27 out of 28 

rural electric co-ops served by Great River Energy voted to approve the sale and continued 

operation of the Coal Creek power plant. 

The outcome of the vote was no doubt heavily in fl uenced by the fact that nearly 900 co-op 

customers have now signed American Experiment's petition to encou rage the sale of the 

p lant. The sa le of the plant is g reat news for the reliability and affordabi lity of the electric g rid. 



Fighting EPA Overreach For North Dakota

• AOER worked with the North Dakota Transmission 
Authority and the Attorney General’s office on two studies 
to evaluate the economic and reliability impacts of the 
Biden Administration's greenhouse gas and MATS rules 
in the Midcontinent Independent System Operator region. 

• We determined the Biden administration's rules would 
cause massive blackouts and cost ratepayers billions of 
dollars. 

• This modeling was used by West Virginia in its lawsuit 
against the EPA and will likely be used to overturn the 
rules on court challenge pending current rulemakings by 
the Trump Administration.
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Coal Creek vs the MISO Wind Fleet
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Coal Creek vs All the Wind Installed in MISO February 1, 2021 Through February 28, 2021 
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Our Guiding Principle for 
this Project: What’s in it for 
North Dakota?

• Before we evaluate where we should site advanced nuclear 
plants in North Dakota, AOER believes we need to answer 
these questions:

• Who would build these plants?
• Why would they build them?
• How much would they cost?
• How would they fit into North Dakota’s existing energy 

industry?

The answers to these questions will help us evaluate whether 
the nuclear industry will benefit North Dakotans, and where 
reactors can be sited to maximize benefits and minimize 
costs.
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Who Might Build Advanced Reactors? 
• Possible Candidates:

• Minnesota utilities –Xcel 
Energy and Minnesota Power 
are the most likely candidates.

• Tech companies seeking to 
build data centers.

• Companies seeking to 
reindustrialize the USA.

• U.S. military installations.

® m,nnesot _a power' 

fl,, Xcel Energy" 



Why Would They Want to Build Them?
• Minnesota utilities are seeking carbon-free, 

dispatchable power plants to replace retiring 
coal plants due to the state’s carbon-free 
electricity mandates, and it is illegal to build 
new nuclear plants in Minnesota.

• Data centers are signing massive contracts to 
restart old reactors to take advantage of 
nuclear’s high productivity and zero 
emissions.

• The Trump administration has made deploying 
advanced reactors at military bases a priority 
via executive order.

• Small nuclear reactors can be placed very 
close to demand centers to reduce 
transmission costs and bottlenecks.
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2023-2024 Regular Session 

State establishes standard of 100% carbon-free electricity 
by 2040 

Minnesota's Renewab le Energy standard statute has been amended to include add ing a carbon-free standard that 

uti lities must meet beginning in 2030. 

The law, effect ive Feb. 8, 2023, also streamlines t he siting and routing process for solar energy generat ing 

systems and certain high-voltage transmission lines, and authorizes t he Pub lic Ut il ities Commission to require 

payment of the state's preva iling wage to workers const ructing large wind and solar energy systems. 

According to the law's definitions, "renewab le" energy souroes for electricity production are wind and solar, while 

·carbon-free" sources would also include hydroelectric, hydrogen and biomass. 

U.S. Army Seeks Microreactor 
Nuclear Power Plant Solutions for 
Military Bases 
The Army intends to deploy the prototype mic roreactor nuc lea r power plant at an 
inst allat ion in the cont inental U.S. by 2030. If successful, the technology could be used 
at bases around t he globe. 

KathY- Hitchens • June 20, 2024 • 3 min read 



What Would it Cost?
• AOER is equipped to estimate the 

cost of a wide variety of nuclear 
and competing technologies to give 
North Dakota lawmakers a sense 
of the technology’s feasibility in the 
state.

• AOER has modeled the cost of 
large and small reactors, with our 
current estimates at $115 to $127 
per megawatt hour.

• This is substantially higher than 
new natural gas facilities.
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How Does Nuclear Fit?

• North Dakota’s existing energy industry 
provides massive benefits to the state.

• How can North Dakota leverage nuclear 
power in addition to supporting the 
established energy industries in the 
state?

• North Dakota already exports half of the 
electricity it generates, so the biggest 
opportunity for nuclear will likely come 
from load growth.
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Lighting the Path
• In 2024, AOER prepared a 162-page report for the John 

Locke Foundation in North Carolina entitled “Lighting the 
Path,” examining alternative energy futures for the Tarheel 
State.

• We evaluated:
• North Carolina’s existing infrastructure.
• Economic drivers of electricity demand.
• Modeled the capacity needs to meet the demand under two 

scenarios, a Renewable scenario and a Nuclear scenario.
• Examined possible brownfield and greenfield sites for new 

nuclear facilities based on factors such as proximity to load 
and transmission availability.

• Evaluated the land use needed to meet the same demand 
with various energy portfolios.

• Calculated the cost of electricity and its impact on electricity 
prices for families and businesses.



Economic Drivers of Demand Growth
• Data centers and the reshoring of manufacturing 

are expected to drive the vast majority of 
additional electricity demand in the MISO region.

• AOER will evaluate the potential for load growth 
by utilizing public reports and statements from 
MISO and N.D. utilities, such as MDU, OTP, 
Xcel, about their projections for datacenter 
demand.
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North Dakota coal mine to become processing site 
for Minnesota nickel 
Project contingent on approval from regulatory agencies 
BY, JEFF BEACH - MAY 2B, 2025 4'55 PM 



Electric Grid 
Connectivity

• Evaluate the amount of new nuclear 
capacity, including small modular 
and micro reactors, that may be 
needed based on the load factors of 
the potential demand drivers to 
meet rising demand while 
maintaining reliability.

• Examine existing transmission lines 
and identify potential needed 
upgrades based on the amount of 
advanced nuclear in the state.
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Siting Locations and 
Environmental Analysis
• AOER’s analysis will use siting recommendations 

from the Nuclear Regulatory Commission to 
determine sites that are safe and suitable for new 
reactors, i.e., flood zones, and other potential 
hazards.

• We will examine brownfield sites and areas near 
existing infrastructure. Greenfield sites will be 
evaluated for their ability to interconnect to the 
grid.

• Potential environmental impacts, such as 
temperature changes in rivers due to discharge, 
will be listed for the committee’s benefit.

~¥~ 

ALWAYSON 
ENERGY RESEARCH 

Purpose 

U.S. NUCLEAR REGULATORY COMMISSION 
DRAFT REGULATORY GUIDE DG-4034 

Proposed Rl:!vision 4 to Regalato,y Guide 4. 7 

Issue-D:at e: October .2ll.23 
Technical Leads: J os,eph Kanney, Belkys Sosa 

GENERAL SITE SUITABILITY 
CRITERIA FOR NUCLEAIR POWER STATIONS 

A. INTRODUCTION 

This regulatory guide (RG) describes ihe majoy s.ite cb.rr.id~.isli.cs [elated to pub]ic hea]th ;md 
sarfe,ty and em·im=nlai is51!les that the sbff of lbe U.S. Nud e.rr Regulatory Commission (NR.C) 
considers m determilllng lhe suitability of sites fo r ,c:omm~-ciaJ. mtclear power stalions1• 

Applie3bili-ty 

This R.G arpplies to ~p!icmts for commercial 111i1cle.ar pmver Ye.a.elm licenses ;md appronls under 
Ti,tle 10 of the Code ef F edeml &grtlatfon.s (10 CFR) Part 50, "Domestic Licen~ng of Production and 
Utilization Facilities" (Ref 1), .lnd 10 CFR. Pm 5_, ' 'l.iceDses, Certmc:ations, and ApproYals for Nttclear 
Pm,·er Pl..um" (Ref. 2), and adch:esses [@quirements in 10 CFR P.rrt 51, "Ero:ironmenbl Pioteclion 
Regul!atiom for Domestic Licensing m d Related Regul!artory Functions" (Ref. 3), ;md 10 CFR. PMt 100, 
"Reactor Site Criteriar" (Ref. 4). 

Appli~3ble r .JlC Regulations 

• 10 CFR. Pm 50 goYems the l~c,ensing of mtd en po-wer· plants , ind udmg isru;mce of construclion 
pemiits and -operating licenses. Appen:dix A , ~Genera] Design Criteria for Nui, ear Po, •er P l.ruts," 
to 10 CPR !Part 50 proYides general design criteria (GDC) for water-cooled 111i1clear power pli!Dt.5?. 
GDC 2, "Desi,gn bases fm protection against natural phenomena," ~equires lbart structures, 
systems., .rud components (SSCs) important to s.ifety be designed to , .-ithsbRd ihe effed s of 

Far CM !JlllllDSe of llbis guj~. tbe berm ··cmnme,c:lll [ru.dem: po,,ea ~tltimt" i, e,qu..iva,w co '1:!u.c.BM powe-r ¢m(' iil!.d ~fm 
Ill tbe 1mrle.u m ,."101 unit or unit!., nnrle.u steam S1Dpllly. electric gen.erui.Dg llllli15. 411;-tiliirry ,ystems ('!!l!.C~ tbe coolmg 
sy,t>ems) and sl!m.cmres rucb u dncb &!.t - located oo a gi\"'11 site. a:n.il any new es.edrir...ru. lra!!,;miss.ioo coo•~;; a:n.il liD8 
erected in coomeaim, witb llb.e mcilme._ 

The Gec,eral. Des.ign Crireri~ are al5o crm,i.d~red m be genenlly i!pi!'litable co otMnype, ohnu: . power IIIJ.ir, and are 
m1eruled to provi.d, g).lidllll(@- ill est~b!ilhing the principlll des.ign cmeri~ coc sur..h other tllli1>. 

This RG B b,i.ing im1.ea in dJ'aft fonu to ffl\l()m me pub-lie m tbe dlevelopment ohe,gU!latory g).lidllll(@- ill tbis area. I1 b~, 001 
rE(eived, final ~tiff re-vie-ii• or ll]lpm\'M a:n.il doe,l!IDti:epmem an1'iRC fullll stMfpos.itiOll. Prablic commeu.15 = b?mg whcill!d Dll 

&is DG iil!.d it\ mociated ~ ailllly~s. Com.mems should be morupmi.ed by approprt~ m)lpOilmg &1a.. Gcmmec,t,; may 
be submirted llbroupi CM FedenLru!emllling ,rells.ite.. htm1:f,11"il"11".~00l.,!OV. by , e,m:billg for dmt r-..gU!latory gi.lide 
DG-4034. All€-mlltively. com.ments Dilly be submltxed lo Office of tbe Secretary. U.S. Nur.lear ~"lllatary C.(lmmjs.sion_ 
Wa~ DC 20555-0001. A TIN: .RU!lemakmgs and Adjruilicati011S Sttfi Gcmmec,t,; JWst b~ mmtted by me dace i:nliicated 
ii, tbe Federal R1;igin•n10tice. 

Eleclmlli.c capi.es of 1hi., DG. prml)fil ~-..mOIL, ofDG._ and o1h,er n,remly irn1ed g).lide; are lt',"ltila.bl.@-furot;gb tbe NRC'i public 
1.,.-ebsi1E l.lllde:r llb.e Regullrtary Guiii!e,s doc=eru collecti.<m afme NRC Lilbrny <rt IJtlll)rli'm:tlJ·ejl w. ~£,n•m:-rm•"doc­
co□ectioru/reg-rui.a.'e.1. The DG is 111w aNailable wough me NRC', A~ellC )'Vlit!e Dorutne!l15 Acce,s, and M111!!l<gl!DlenJ Sy5tem 
(ADAMS) ill h1t111:i,'o."il1''.mc.gcviream!-m:i,'a.dmu._hnrul uncle£ Ac~elSion No. MU3123A®O. e reg,cL11l>I}' aDM}',i; lll>l}' ~ 

foumi in ADAM-5 uncle£ Accrnim, No. iMI.23L3A09S. 



Economic 
Impacts 

• AOER will use economic modeling 
programs to estimate job growth, 
wages, and direct, indirect, and 
induced employment from the 
construction of advanced nuclear 
facilities.

• Trevor Lewis has extensive 
knowledge of modeling the economic 
impacts of energy projects and 
energy tax revenues and can create 
quality estimates and 
recommendations for tax policy.



Land Use and Environmental  
Considerations

• Nuclear plants require far less land than 
wind or solar facilities and generate far 
more power.

• Nuclear plants also last up to 80 years 
while wind facilities last 20 years and solar 
facilities are commonly warrantied to 25 
years.

• Most SMR’s do not require much cooling 
water from rivers, rather they recycle 
cooling water.

• AOER will examine the decommissioning 
process and the long-term environmental 
impacts of hosting a nuclear site.

Land Use of Energy Technologies

Technology Acres/MW

Solar 7-8
Wind 70-106
Batteries 0.02
Light Water Reactor 
Nuclear 1.58
Nuclear SMR 0.8
Natural Gas 2

Coal 0.5-1
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Gauging Public Support 
• We understand some parts of the state are 

experiencing fatigue with energy project 
proposals. 

• AOER’s team has experience conducting 
polling and constructing survey questions to 
gauge public opinion on energy issues in 
areas throughout the country.

• This experience can help us identify the areas 
of the state that are the most receptive to 
advanced nuclear projects.

+ 
+ 

+ 



Regulatory Review and Policy 
Recommendations
• AOER will evaluate the Century code and determine if there are potential provisions that 

impede nuclear energy.
• We will likely also consult with a local regulatory attorney to ensure our findings are 

accurate and up to date.
• AOER will also include a list of policy recommendations that the state of North Dakota can 

adopt to ensure the responsible development of nuclear power in the state moving forward.
• Recommendations regarding bonding/financial guarantees for decommissioning.
• Waste storage safety.
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Waste Storage and Recycling
• Nuclear waste is a manageable challenge.
• The current inventory of used fuel in the country is 

approximately 95,000 metric tons, comprising about 95 
percent reusable uranium recoverable in certain fuel cycles.

• A state developing interim and long-term storage could see 
meaningful economic gains--from potential payments out of 
the nearly $50 billion Nuclear Waste Fund, and co-locating 
recycling, reprocessing, and nuclear power plants.

• Storing waste on-site at the power plant is a safe and 
effective way to store it.
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https://www.energy.gov/ne/articles/inside-one-nations-biggest-research-projects-spent-nuclear-fuel
https://www.congress.gov/crs-product/R48364
https://www.congress.gov/crs-product/R48364
https://world-nuclear.org/information-library/nuclear-fuel-cycle/fuel-recycling/processing-of-used-nuclear-fuel


Conclusion

• Evaluating the question of why advanced nuclear may be a fit for 
North Dakota will help us evaluate where it should go.

• AOER believes we are in a strong position to deliver a high 
return on investment for the people of North Dakota based on 
our educational, policy, and past work experience in the state.

• This project will require coordination with nuclear power plant 
manufacturers. David Stevenson has developed relationships 
with several such manufacturers
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Questions, Comments, Scathing 
Rebuttal?
• Contact information:
• Isaac@aoenergy.org
• 715-513-0440
• Aoenergy.org
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