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Executive Summary: Arkansas Nuclear Feasibility Study

The Joint Committee on Energy of the Arkansas General Assembly directed a technical feasibility study of
new nuclear generation in Arkansas as described in Act 707 of 2025. The study’s conclusion: new nuclear
is feasible and advisable in Arkansas. The state needs the energy, workable sites exist, federal supportis
the strongest it has been in decades, and state law needs only modest changes. This summary presents
the findings and the recommended course.

1 The Case for Nuclear

Arkansas power demand is surging. Entergy Arkansas says Arkansas’s power needs are projected to grow
by more than 35 percent over the next five years, with longer-term projections indicating that the growth
figure could more than double as technology, lithium, steel, manufacturing, aerospace, defense, forestry,
and other major industries consider locating or expanding in the state. The Arkansas Electric Cooperative
Corporation, whose system peaks near 3,000 megawatts (MW), is evaluating roughly 4,000 MW of
prospective load requests. Some existing generation is being retired at the same time. Under a Clean Air
Act settlement, Entergy will cease burning coal at White Bluff by the end of 2028 and at Independence by
the end of 2030.

Nuclear fills that gap better than any alternative.

+ Baseload. The U.S. nuclear fleet ran at a 91 percent capacity factor in 2025, the highest of any
generation source, against roughly 25 percent for utility-scale solar and 35 percent for onshore wind.
Nuclear runs around the clock, in any weather.”

+ Non-emitting. Nuclear produces no carbon dioxide during operation, and its lifecycle emissions are
comparable to wind and generally less than solar generation.

+ Smallest footprint. A 1,000 MW nuclear plant occupies about 1.3 square miles. An equivalent solar
farm needs about 75 square miles, a wind farm about 260.

+ Safer. Nuclear has one of the lowest mortality rates per unit of energy of any electricity source. The
worst commercial nuclear accident in U.S. history, Three Mile Island in 1979, caused no deaths and
no detectable health effects. By comparison, the Buffalo Creek coal-waste dam failure killed 125
peoplein 1972.

+ Secure. Uranium can be stockpiled on site for 18 to 24 months of operation. No fossil plant can
match that. Winter Storm Uri showed in 2021 what a gas-supply disruption does to grids across the
South-Central United States, including Arkansas.

A plant also transforms its host economy. A small modular reactor (SMR) could create about 237
permanent positions for the life of the plant. A large reactor employs 500 to 800 workers once operating
and as many as 4,500 at peak construction, and a typical large plant generates roughly $470 million a year
in local sales of goods and services and pays about $16 million a year in state and local taxes. Arkansas

" “Capacity factor” is a measure of how much an electric generator is running. Running at full power all the time is a
100% capacity factor. Wind and solar’s numbers are much less, because the sun does not always shine, nor the
wind always blow.
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Nuclear One (ANO) shows the effect: about 1,048 direct jobs, an annual payroll near $84 million, and a
strong economic pillar of Pope County.

2 Prepare Sites Now, Build at NOAK Prices

Three elements must mature before reactor deployment becomes widespread: reactor designs, supply
chains, and financing structures. No current project is fully mature today in all three categories, though
some are closer than others. The first units of any design pay for the improvement in maturity. Vogtle Units
3 and 4 in Georgia, the only new large reactors completed in the United States in decades, cost about $35
billion against an original $14 billion estimate and finished nearly seven years late.

Repetition cures this. Analysis of future AP1000 builds shows overnight cost falling from a first-of-a-kind
(FOAK) anchor near $15,000 per kilowatt to roughly $6,200 by the fourth two-unit plant, trending toward
$4,700 at nth-of-a-kind (NOAK). A FOAK build should therefore be expected to cost about three times, and
take about twice as long as, a later build of the same design. The study puts the crossover at about the
fifth plant of a given design, the tenth at most.

Buyers and lenders know this. Financiers stay in a FOAK mentality on cost and schedule until several
units of a design are complete, and most utilities are waiting for that certainty. A few are pressing forward
now: TVA with the BWRX-300 at Clinch River, TerraPower’s Natrium plant in Wyoming, which received its
construction permit in March 2026, and X-energy’s Xe-100 units for Dow in Texas.

Arkansas does not have to choose between building first at triple cost and doing nothing. The state can
position itself for the NOAK price by supporting the acquisition, characterization, and permitting of sites
now. An early site permit resolves site suitability years before a reactor design is selected, and FOAK risk
falls as the interval between the reference plants and the Arkansas units grows. A project entering site
selection in 2027 could reach commercial operation in the mid-2030s.

3 Siting
The study screened six candidate areas using the Electric Power Research Institute siting methodology.

Transmission came first, because a site that cannot inject its power into the grid cannot host a plant
regardless of its other merits. A grid screening evaluated injection capability at the state’s 230 to 500
kilovolt nodes, treating 600 MW, about two 300 MW small modular reactor (SMR) units, as the project
floor.

Seismic, water, flooding, and population screens followed. The six areas: Flint Creek in Benton County (1),
Arkansas Nuclear One in Pope County (2), Central Arkansas south of Little Rock (3), Southwest Arkansas
near Camden (4), Phillips County near Helena-West Helena (5), and the Craighead and Mississippi
County area in the northeast (6).
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Figure 1. Candidate Regions

Southwest Arkansas (4) and Central Arkansas (3) screen best. Both sit below the seismic screen, are near
rivers carrying enough water, and have access to transmission, roughly 1,003 MW of injection capability
near Camden and 768 to 929 MW across three Central Arkansas nodes. Both sit near growing demand:
the Smackover lithium development in south Arkansas and the retiring White Bluff plant in Jefferson
County.

The ANO area (2) is well suited because two reactors already operate there and much of the regulatory
record exists. However, its transmission node supports about 614 MW, so a larger build would require
transmission upgrades.

Flint Creek (1) is weaker. It falls below the transmission floor, and the water assessment identified no
excess surface water there.

Northeast Arkansas would be a strong location on its industries alone. Mississippi County is the largest
steel-producing county in the United States, a multibillion-dollar Google data center campus is coming to
West Memphis, and the northeast node posts the largest injection capability measured in the state,
roughly 2,424 MW. However, the New Madrid seismic hazard makes it challenging. Serving that load
means siting just outside the high-hazard zone or selecting a design whose site-specific seismic analysis
accommodates the ground motion. The study eliminated Phillips (5) and the northeast area (6) for most
reactor designs and carried them provisionally for advanced designs whose seismic bases may
accommodate the local ground motion.

ES-3



Executive Summary: Arkansas Nuclear Feasibility Study

The candidate areas are not the only path. Retiring coal plants offer ready sites. White Bluff and
Independence keep their grid interconnections, cooling water access, and switchyards, and reusing them
shortens development. Military bases are another route. The proposed bill (see Chapter 6) directs the
state to consider sites at military installations, and microreactors for base energy resilience are a
recurring theme in other states’ studies. Those projects would run through the Department of Defense.

West and Southwest Arkansas beyond the studied areas warrant further study. Little River County at
Millwood Lake and Scott County may support new nuclear and should be evaluated in the future.

One siting rule change helps SMRs statewide. A 2023 federal rule sizes the emergency planning zone by
more flexible means rather than a fixed ten-mile circle, so a qualifying SMR may be able to site closer to
towns and load centers than a large reactor.

4 Financing

The financing portion of the study starts with a hard fact: passive investors are reluctant to fund nuclear
development or construction. A nuclear project is like a stadium. The developer spends money for years,
including tens of millions of dollars for site studies, engineering, approvals, and long-lead equipment,
before selling a single ticket. Financing costs generally decline after the plant begins operating and
delivery risk largely disappears.

Financing must change as the project advances. Development, from the present through issuance of a
construction permit, relies on sponsor equity, a state bridge loan, and potentially export credit financing
for early engineering. Construction relies on sponsor equity, Department of Energy debt, export credit
debt, and protection against cost overruns. Once the plant is operating, a long-term contract with a
creditworthy power purchaser can support refinancing at a lower cost. The target capital structure is
approximately 60 percent debt and 40 percent equity.

The legislature can support each stage of the project with different financing tools. Act 373 of 2025
already authorizes recovery of construction work in progress, special rate contracts, and alternative
financing for nuclear strategic investments. Additional tools could include a bridge loan program for early
development work, a cost-overrun mechanism, a state guarantee supporting export credit agency debt,
state tax incentives, and assistance securing a long-term buyer for the power.

The record of using construction cost recovery to support nuclear projects is mixed. Georgia’s cost-
recovery mechanism helped carry the Vogtle project through its contractor’s bankruptcy to completion.
South Carolina’s V.C. Summer project had similar rate support but was abandoned after severe cost,
schedule, and contractor failures. Construction cost recovery may be necessary, but it is not sufficient
without strong project controls and disciplined execution.

Refinancing after commercial operation lowers the cost of capital and retires the state’s commitments,
including any overrun protection. State support matters most in three places: early development,
completion of the plant, and assistance with the long-term contracts that keep the project viable.
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5 Legal Recommendations

Arkansas Code § 15-10-305 already authorizes the Governor to appoint a Coordinator of Atomic
Development Activities. The role has existed on paper for decades and gone unused. The study
recommends the Governor appoint the Atomic Coordinator and the General Assembly fund the position.
The role would focus on economic development, coordination, and public engagement, not safety
regulation, which stays with the Nuclear Regulatory Commission. Activating it uses authority the state
already has. Texas, Virginia, New Hampshire, and New York have created comparable offices.

The proposed Arkansas Nuclear Competitiveness Act, attached to the study, makes five changes. It
defines nuclear as clean energy under the Clean Energy Development Act, which has no immediate in-
state effect but aligns Arkansas law with federal clean energy programs. It expands the Atomic
Coordinator’s duties to cover siting, workforce, supply chain investment, and federal program tracking,
with staff support. It creates the Arkansas Nuclear Energy Development Fund to pay for siting studies,
license applications, workforce training, and supply chain development. It requires the state to prepare a
Low-Level Radioactive Waste Management Plan within eighteen months. And it amends Arkansas law to
permit licensing of a private, in-state, low-level waste disposal facility, subject to health, safety, and
financial assurance requirements.

6 Next Steps

We recommend the following next steps:

1. Enact the proposed legislation and fund the Atomic Coordinator position. The Arkansas Nuclear
Competitiveness Act activates the Atomic Coordinator, the development fund, and the waste
amendments in a single bill.

2. Fund supply chain entry. Appropriate money to the Arkansas Economic Development Commission or
other appropriate agency to help Arkansas industries enter the nuclear supply chain by obtaining nuclear
quality assurance certifications, NQA-1 and ISO 19443. The study’s supplier survey found no Arkansas
firm holding nuclear-grade fabrication certification today.

3. Prepare sites with willing counties. Work with counties receptive to new nuclear industry on serious
siting preparation, including the siting studies and licensing that turn a candidate area into a permitted
site. When nth-of-a-kind costs arrive, projects could go first to the states with permitted sites in hand.

Out of scope, but important: During the course of the study, the authors learned about HCR 1015 of
2019 and Act 1092 of 2021, both supporting used nuclear fuel recycling. That topic was beyond the scope
of the study and therefore not formally analyzed. However, nuclear fuel recycling would be a substantial
economic boon to Arkansas, on the order of tens of billions of dollars of investment. Arkansas would be
wise to take meaningful steps to study and, if shown to economically feasible, pursue nuclear fuel
recycling.
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Acronyms

Acronym Definition

AEC Atomic Energy Commission

ANO Arkansas Nuclear One

ATU Arkansas Tech University

COLA combined license application

CO, carbon dioxide

DOE Department of Energy

ESP Early Site Permit

FOAK first-of-a-kind

gCO.e/kWh grams of CO,equivalent per kilowatt-hour
IAEA International Atomic Energy Agency
IRA Inflation Reduction Act

kWh kilowatt-hour

MOX mixed oxide fuel

MWe megawatt electric

MWt megawatt thermal

NEUP Nuclear Energy University Program
NPT Non-Proliferation Treaty

NRC Nuclear Regulatory Commission
PWR pressurized water reactor

SEFOR Southwest Experimental Fast Oxide Reactor
SMR small modular reactor

u.s. United States

10
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1 Evolution of Nuclear Power

1.1 BRIEF HISTORY OF NUCLEAR POWER IN THE UNITED STATES
1.1.1 Origins & the Manhattan Project (1939-1945)

The modern U.S. nuclear era began with the Manhattan Project, the secret wartime effort launched in
1942 to build the atomic bomb before Nazi Germany could. The program drew on a national scientific,
engineering, and industrial base and brought together leading physicists of the 20th century. (Rhodes,
1986)

On December 2, 1942, Enrico Fermi and his team achieved the first self-sustaining nuclear chain reaction
at the University of Chicago’s Chicago Pile-1, proving that controlled nuclear reactions were possible.
(Fermi, 1952) The bombings of Hiroshima and Nagasaki in August 1945 ended World War Il and revealed
both the catastrophic power of the atom and its potential uses. (U.S. Department of Energy, 2015)

1.1.2 Atoms for Peace & Early Commercialization (1946-1960)

After the war, the U.S. began shifting from military applications toward civilian nuclear power. President
Eisenhower’s 1953 Atoms for Peace speech described nuclear energy as a tool for peace, science, and
economic progress. (Eisenhower, 1953) The Atomic Energy Act of 1954 (“the Act”) opened the door to
private nuclear development and set the stage for a commercial industry. (U.S. Congress, 1954)

In 1957, Shippingport Atomic Power Station in Pennsylvania became the U.S.’s first full-scale commercial
nuclear power plant. Built as a joint project between the federal government and Duquesne Light
Company at a cost of approximately $72.8 million, it marked a decisive milestone in the transition from
weapons technology to civilian electricity generation. (U.S. Atomic Energy Commission, 1958) The Atomic
Energy Commission (AEC) supported the emerging sector through research funding, enriched uranium
supply, and regulatory oversight.

19391945 1960s-1970s 1980 2020s-Present
Origins & Manhattan . .
Project The Nuclear Boom ANO Unit 2 Online Advanced Reactors &

‘L the Modern Era

L o 4 o o "

- T - T - T -

1946-1960 1974 2000s-2010s
Atoms for Peace & Early ANO Unit 1 Online Renaissance &
Commercialization Renewed Interest

1.1.3 The Nuclear Boom (1960s-1970s)

The 1960s and early 1970s were a period of rapid expansion. Utilities placed large numbers of reactor
orders, encouraged by expectations of inexpensive, abundant electricity. By 1974, more than 200 reactors
were on order or under construction, reflecting broad confidence in the technology. (U.S. Nuclear
Regulatory Commission, 2023) Federal support also played a major role. The Industrial Participation
Program and the Cooperative Power Reactor Demonstration Program together invested about $1.76

1-3
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billion in public-private partnerships to build 11 demonstration reactors. (Electric Power Research
Institute, 2017) The 1973 oil crisis intensified interest in nuclear power to improve energy security and
reduce dependence on imported fuels. (U.S. Energy Information Administration, 2012)

1.1.4 Setbacks & Stagnation (1979-1990s)

After these events, rising construction costs, tighter regulation, and competition from cheaper natural gas
made new plants far less attractive. No new nuclear plants were ordered in the U.S. after 1978, and the
industry entered a long period of stagnation. Many planned plants were cancelled or converted to other uses.

The near meltdown at Three Mile Island in Pennsylvania on March 28, 1979, became a turning point for
public trust in nuclear power. Although there were no attributable deaths, the accident triggered major
regulatory reforms, higher costs, and widespread project cancellations. (U.S. Nuclear Regulatory
Commission, 2023) The 1986 Chernobyl disaster stoked global fears. (World Nuclear Association, 2023)

1.1.5 Renaissance & Renewed Interest (2000s-2010s)

In the early 2000s, nuclear power regained attention as concerns about climate change, energy security,
and fossil fuel volatility grew. The Energy Policy Act of 2005 provided loan guarantees, production tax
credits, and insurance against regulatory risk, encouraging utilities to file Combined License Applications
with the NRC. (U.S. Congress, 2005)

That optimism faded again after the 2008 financial crisis, the shale gas boom, and the 2011 Fukushima
Daiichi disaster in Japan, which was triggered by an earthquake and tsunami. Most planned projects were
delayed or cancelled, with Vogtle Units 3 and 4 in Georgia becoming the only new reactors to move
forward, but at substantial cost overruns. (Georgia Power, 2024)

1.1.6 Advanced Reactors & the Modern Era (2020s—Present)

Today, the industry is centered on advanced reactor designs such as small modular reactors (SMRs) and
microreactors, which aim to reduce costs, shorten construction timelines, and improve deployment
flexibility. Companies including NuScale, TerraPower, X-energy, and Kairos Power are pushing designs
toward commercialization, while technology companies such as Microsoft, Google, and Amazon have
signed nuclear power agreements. (U.S. Department of Energy, 2024)

As of 2025, the U.S. operates 94 reactors at 56 sites, producing about 19 percent of the nation’s electricity
and remaining the largest source of carbon-free power in the country. (U.S. Nuclear Regulatory
Commission, 2025)

A new nuclear resurgence is underway, driven by the need for grid stability, rising electricity demand
from Al and data centers, and renewed energy security concerns. The Inflation Reduction Act (IRA)
extended and expanded nuclear tax credits, while the ADVANCE Act streamlined NRC licensing and
helped accelerate next-generation projects. (U.S. Congress)

1.2 NUCLEAR POWER IN ARKANSAS

Arkansas has a rich but compact nuclear history, from an experimental fast breeder reactor in the Ozarks
to a two-unit commercial plant that has powered the state for over 50 years. The state’s nuclear story

1-4
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reflects the broader arc of American nuclear development: early federal investment, commercial

expansion, regulatory evolution, and a renewed
focus on advanced reactor deployment.

1.2.1 SEFOR: Arkansas’s First Nuclear
Reactor (1969-1972)

The Southwest Experimental Fast Oxide Reactor
(SEFOR) was Arkansas’s first nuclear facility.
Located near Strickler in rural Washington County,
approximately 20 miles southwest of Fayetteville,
SEFOR was completed in 1969 under the direction
of the AEC to test the feasibility of fast breeder
reactor technology. The reactor was privately
operated by General Electric and funded through
the Southwest Atomic Energy Associates, a
nonprofit consortium of 17 Southwest Power Pool
utilities and European nuclear agencies, including
the Federal Republic of West Germany.
(Southwest Experimental Fast Oxide Reactor
(SEFOR), 2019)

SEFOR used mixed oxide (MOX) fuel and liquid
sodium cooling, generating 20 MW of thermal
energy but no electricity. Its primary purpose was
to test the inherent safety characteristics of oxide
fuel and sodium cooling, particularly the
stabilizing effect of thermal expansion during
accident scenarios, a hypothesis that SEFOR
confirmed. Notably, SEFOR demonstrated the
feasibility of using uranium-plutonium MOX fuel.
(Southwest Experimental Fast Oxide Reactor
(SEFOR), 2019)

SEFOR operated from 1969 to 1972, when its
original research program concluded. A proposal
to extend operations through 1977 was rejected.
The University of Arkansas acquired the site in

SOUTHWEST EXPERIMENTAL
FAST OXIDE REACTOR (SEFOR)

+ Located in Washington County

+ 20 MWt experimental sodium-cooled fast
breeder reactor

+ Operated from 1969 — 1972
+ Produced no electricity

+ Confirmed theoretical predictions about
breeder reactor safety and proved the
feasibility of plutonium-based MOX fuel

+ Findings became foundational for subsequent
breeder reactor designs globally

+ Acquired by University of Arkansas in 1975 for
research

+ Fully decommissioned by 2019

1975 for instrumentation research, which ceased in the early 1980s. The facility was decommissioned
between 2016 and 2019 through a collaboration between the U.S. Department of Energy’s Office (DOE) of
Environmental Management and the University of Arkansas, with EnergySolutions serving as the

decommissioning contractor. (U.S. Department of Energy, Office of Environmental Management, 2019)

1-5
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ARKANSAS NUCLEAR ONE (ANO),
UNIT1 AND UNIT 2

+ Located near Russellville, AR

+ Two (2) PWR units with a combined
capacity of 1,824 MWe

+ In operation since 1974

+ License Expiration: Unit 1 - 2034; Unit 2
—-2038

+ 56% of Entergy Arkansas Supply

1.2.2 Arkansas Nuclear One: The State’s

Commercial Nuclear Plant (1974—Present)

Arkansas Nuclear One (ANO) is the state’s only
commercial nuclear power facility, located on the
northeast shore of Lake Dardanelle near Russellville
in Pope County. Owned by Entergy Arkansas and
operated by Entergy Nuclear, ANO comprises two
pressurized water reactor (PWR) units, both
engineered by Bechtel Power. (Arkansas Nuclear
One, 2019) Combined, the two units have a
nameplate capacity of 1,824 MWe and generate
approximately 13,555 GWh annually, supplying
roughly 56 percent of Entergy Arkansas’s 735,000
customers’ total energy demand. ANO has beenin
continuous operation for over 50 years as of
December 2024. (U.S. Energy Information
Administration, 2026) (Entergy Arkansas, 2026)

Arkansas’s existing nuclear infrastructure, including
ANOQO’s operational expertise, trained workforce,
transmission interconnections, and established
regulatory relationships, provides a foundation for
future advanced reactor deployment. Act 707 of the
2025 Regular Session directed a technical feasibility
study to evaluate sites and technologies for new
nuclear generation in the state. (Arkansas General
Assembly, 2025)

Table 1-1. Arkansas Nuclear One Timeline (Unit 2 reached commercial operation in 1980. The 1978

entries below mark its construction completion, first criticality, and operating license.)

Milestone Unit 1 Unit 2
Construction permit issued 1968 1971
Construction starts 1968 1971
Construction completion 1974 1978
First criticality 1974 1978
Operating license issued 1974 1978
License renewal issued 2001 2005
Current license expiration 2034 2038

1-6
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2 Advantages and Disadvantages of Nuclear

2.1 ADVANTAGES AND BENEFITS OF ADVANCED NUCLEAR TECHNOLOGY

Nuclear power ranks among the most energy-dense, reliable, and low-carbon electricity sources. As the
energy system moves away from fossil fuels, advanced reactor designs combine attributes that few other
technologies match. (World Nuclear Association)

Carbon-Free, Clean Energy

1 Nuclear fission produces no direct carbon dioxide (CO2) emissions during

. operation. Over its full lifecycle, including construction, fuel processing, and

uranium pellet o )
decommissioning, nuclear generates about 6 grams of CO,-equivalent per
kilowatt-hour (gC0O2e/kWh) as a lifecycle median, similar to wind and below

1 49 all forms of solar. (Ritchie, Hannah and Roser, Max, Our World in Data, 2020)

In the U.S., nuclear power is the single largest source of carbon-free

gallons of oil electricity, supplying about 19 percent of total generation and the largest
single share of the country’s carbon-free electricity. (U.S. Energy Information
Administration, 2026) Nuclear is a major contributor to decarbonization in

2 ’ O O O many net-zero pathways. (Princeton University)

pounds of coal Reliability & Baseload Power

Nuclear plants operate continuously, providing firm, dispatchable baseload
power that is not dependent on weather conditions. In 2023, the global
1 7 ’ O O O nuclear fleet achieved an average capacity factor of 81.5 percent, among the
) highest of any electricity generation technology. (World Nuclear Association,
cubic feet of natural gas 2024) By comparison, utility-scale solar averages approximately 25 percent
and onshore wind approximately 35 percent. This reliability makes nuclear
uniquely suited to anchor grid stability, particularly as variable renewable penetration increases and the

need for firm, always-on power grows. (World Nuclear Association, September 2025)
Energy Density & Land Use

Nuclear fuel is energy dense. A single uranium fuel pellet the size of a fingertip contains as much energy
as 17,000 cubic feet of natural gas, one ton of coal, or 149 gallons of oil. (U.S. Department of Energy,
Office of Nuclear Energy, 2024) This energy density translates directly into a minimal land footprint: a
1,000 MW nuclear plant occupies roughly 1.3 square miles, compared to approximately 75 square
miles for an equivalent solar farm or 260 square miles for a wind farm. (U.S. Nuclear Regulatory
Commission, 2023) For states like Arkansas with significant agricultural and forested land, this distinction
is particularly relevant.

Energy Security & Fuel Diversity

Nuclear power reduces dependence on imported fossil fuels and insulates electricity consumers from
commodity price volatility. Uranium is sourced from a geographically diverse set of nations, including

1-7
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Canada, Australia, Kazakhstan, and Namibia, and the fuel cost represents only a small fraction of total
nuclear operating costs, making electricity prices highly stable over time. (World Nuclear Association,
2026) The U.S. Department of Energy (DOE) has identified nuclear energy as a critical component of
national energy security strategy, particularly given growing geopolitical risks to natural gas and oil supply
chains. (U.S. Department of Energy, Office of Nuclear Energy, April 2026)

Economic & Job Creation Benefits

Nuclear plants are significant economic engines. A typical 1,000 MW nuclear plant generates
approximately $470 million in annual economic output for its host community, supports roughly 400 to
700 permanent high-wage jobs, and contributes $16 million per year in state and local tax revenues.
(Nuclear Energy Institute, 2024) The nuclear supply chain supports tens of thousands of additional jobs in
manufacturing, engineering, and professional services. Advanced reactor projects, particularly SMRs, are
expected to generate substantial construction employment and long-term operational jobs in host
communities.

Nuclear’s Role in a Net-Zero Future

The IEA’s Net Zero by 2050 scenario calls for a doubling of global nuclear capacity by 2050. The DOE’s
Pathways to Commercial Liftoff: Advanced Nuclear (U.S. Department of Energy, 2024) identifies advanced
reactors as critical to meeting U.S. decarbonization, energy security, and industrial competitiveness
goals, with about 200 GW of new nuclear capacity by 2050, which would roughly triple total U.S. capacity
to about 300 GW. (U.S. Department of Energy, 2024)

2.2 DISADVANTAGES OF NUCLEAR TECHNOLOGY AND DERISKING

Nuclear power carries well-documented challenges: high upfront costs, long construction timelines,
radioactive waste, and public perception. Each has mitigation strategies. (Georgia Power, 2024)

High Capital Costs & Construction Risk

Nuclear power plants require enormous upfront capital investment. The Vogtle Units 3 and 4 projectin
Georgia, the only new large reactors completed in the U.S. in decades, ultimately cost over $30 billion,
more than double the original estimate of $14 billion, and came online years behind schedule. (Georgia
Power, 2024) High financing costs, complex regulatory requirements, and first-of-a-kind (FOAK)
construction challenges have made large nuclear projects among the most capital-intensive
infrastructure investments in the world. (World Nuclear Association, 2024)

MITIGATION STRATEGIES:

+ Standardized designs: Repeating the same reactor design across multiple units reduces engineering
costs and construction risk, as demonstrated by South Korea’s fleet approach (approximately
$2,300/kW overnight cost in 2010). (U.S. Department of Energy, 2024)

+ SMRs & factory fabrication: Small Modular Reactors built in factories and assembled on-site
promise lower per-unit capital requirements and shorter construction timelines. (World Nuclear
Association, 2026)
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+ Public-private risk sharing: Government loan guarantees, production tax credits (IRA 2022), and
strategic investment frameworks like the Arkansas Act 373 of 2025 reduce the cost of capital and
share construction risk. (Arkansas General Assembly, 2025)

Long Construction Timelines

Large nuclear plants typically take 10 to 20 years from planning to commercial operation in Western
countries, compared to 2 to 4 years for utility-scale solar or wind. (Congressional Research Service, 2025)
This timeline mismatch creates challenges for utilities seeking to meet near-term targets and makes
nuclear less responsive to rapidly changing electricity demand.

MITIGATION STRATEGIES:

+ Streamlined licensing: The ADVANCE Act (2024) reformed NRC processes to reduce licensing
timelines and allow approved designs to remain valid longer. (U.S. Congress)

+ Advanced reactor designs: SMRs and microreactors are designed for faster deployment, some
targeting construction timelines of three to five years. (U.S. International Trade Commission, 2024)

+ Early site permitting: Utilities can obtain Early Site Permits (ESPs) from the NRC years in advance,
separating site approval from reactor design review.

Radioactive Waste Management

Nuclear power generates radioactive waste at every stage of the fuel cycle, from low-level waste
(contaminated tools and clothing) to high-level waste (spent nuclear fuel), which remains hazardous for
tens of thousands of years. (U.S. Nuclear Regulatory Commission, 2024) The U.S. has no permanent
repository for high-level nuclear waste. The proposed Yucca Mountain repository in Nevada was
effectively abandoned in 2010, leaving about 86,000 metric tons of spent fuel stored at reactor sites
across the country. (U.S. Government Accountability Office, 2021)

MITIGATION STRATEGIES:

+ Consolidated interim storage: Facilities like those proposed by Holtec International and Orano
would consolidate spent fuel away from reactor sites while a permanent solution is developed.

+ Advanced fuel cycles: Fast reactors and molten salt reactors can use recycled spent fuel, reducing
waste volume and radioactivity timescales. (Dixon, 2021)

+ Legislative action: The Nuclear Waste Policy Act requires updating to reflect current realities; several
bipartisan proposals have been introduced in Congress to restart the repository siting process. (U.S.
Nuclear Waste Technical Review Board, 2021)

Nuclear Safety & Accident Risk

Nuclear power has one of the lowest mortality rates per unit of energy produced of any electricity source.
Nevertheless, the high-profile events at Three Mile Island (1979), Chernobyl (1986), and Fukushima (2011)
have had lasting impacts on public trust and regulatory frameworks. (Frontiers in Nuclear Engineering,
2025) The consequences of a severe accident, while rare, can be geographically widespread and
economically devastating.

MITIGATION STRATEGIES:
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+ Passive safety systems: Advanced reactor designs use passive safety features, such as gravity,
natural convection, and inherent physics, that shut down the reactor automatically without operator
intervention or external power. (U.S. International Trade Commission, 2024)

+ Smaller reactor sizes: SMRs and microreactors have smaller cores and lower decay heat, reducing
the consequences of any potential accident.

+ Stronger regulatory oversight: Post-Fukushima NRC reforms strengthened requirements for backup
power, hydrogen management, and spent fuel pool safety. (U.S. Nuclear Regulatory Commission,
2023)

Public Perception & Social Acceptance

Public opposition remains one of the most significant non-technical barriers to nuclear development.
Concerns about safety, waste, and the association with nuclear weapons have historically generated
strong community resistance to new plant siting. (World Nuclear Industry Status Report 2024, September
2024) In some jurisdictions, political opposition has led to premature plant closures despite strong
economic and environmental performance. That opposition, though, is the exception. A Bisconti
Research survey found that residents living closest to U.S. nuclear plants are among nuclear energy’s
strongest supporters: 91 percent had a favorable impression of their local plant, and 78 percent
supported adding a new reactor at that site. (ANS Nuclear Cafe, 2022)

MITIGATION STRATEGIES:

+ Transparent community engagement: Early, sustained, and transparent engagement with host
communities, including economic benefit agreements and local hiring commitments, has been
shown to improve acceptance.

+ Education & communication: Accurate public communication about nuclear risk relative to other
energy sources (nuclear has lower mortality per TWh than coal, oil, gas, and even rooftop solar) can
shift perceptions over time. (Massetti, 2017)

+ Demonstrated performance: Each successful advanced reactor deployment builds the evidence
base for public and policymaker confidence.

Allegations that nuclear is somehow unsafe cannot be maintained when nuclear is compared to
comparable industrial activities. The worst nuclear accident in U.S. commercial nuclear history, the 1979
partial meltdown at Three Mile Island, caused no deaths and no detectable health effects on workers or
the public. (U.S. Nuclear Regulatory Commission, 2023) Other industries have not been as fortunate. A
coal-waste dam failure at Buffalo Creek, West Virginia, killed 125 people in 1972, and the 1947
ammonium nitrate explosion at Texas City killed between 400 and 600. (Mine Safety and Health
Administration, 2026) (Encyclopaedia Britannica, 2026)

Nuclear power does not even begin to approach these levels of mortality, as shown by the following page:
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3 Potential Benefits for Arkansas

ANO has powered the state for over 50 years, but both units face license expirations, Unit 1in 2034 and
Unit 2 in 2038, and no new baseload generation has been added since Unit 2 came online in 1980.
(Arkansas Nuclear One, 2019) Meanwhile, electricity demand is rising, driven by data center growth,
industrial expansion, and electrification of transportation and heating. New nuclear generation, whether
through ANO license extensions, SMR deployment, or advanced reactor demonstration, offers Arkansas a
unique opportunity to secure affordable, reliable, carbon-free electricity for the next generation while
capturing significant economic, workforce, and energy security benefits.

AVERAGE 81.5% 25% 35%

CAPACITY
FACTOR nuclear solar wind

Arkansas Faces Surging Demand for New Electric Generation

The magnitude of Arkansas's near-term generation need is shown by the planning records of the state’s
principal load-serving utilities. Entergy Arkansas, which serves approximately 735,000 customers across
63 counties, has reported that statewide power needs are expected to increase by more than 35 percent
within five years and could more than double thereafter as technology, lithium, steel, manufacturing,
aerospace, and defense operations locate in the state. (Entergy Arkansas, 2026) The company's 2024
Integrated Resource Plan, prepared as a twenty-year forecast under the Arkansas Public Service
Commission's Resource Planning Guidelines, identifies substantial new capacity additions to meet this
projected load even as the two co-owned coal units at White Bluff and Independence cease coal
operation by 2030 under a federal consent decree. (Entergy Arkansas, 2024) The cooperative sector
reports a comparable strain. The Arkansas Electric Cooperative Corporation, whose system peaks near
3,000 megawatts, has described evaluating roughly 4,000 megawatts of additional load requests from
prospective industrial, data center, and mining customers. (Arkansas Business, 2024) Taken together,
rising demand over the next ten to twenty years and the scheduled deactivation of existing fossil capacity
establish a substantial generation deficit, and new firm, dispatchable resources, including new nuclear
generation, are needed to fill it.

Energy Reliability & Grid Security

Arkansas’s electricity grid faces growing reliability pressures. The Midcontinent Independent System
Operator (MISO), which manages the regional transmission grid serving Arkansas, has identified a
capacity shortfall in its footprint driven by the retirement of dispatchable fossil fuel generation and rising
load growth. Nuclear power’s 81.5 percent average capacity factor, compared to approximately 25
percent for solar and 35 percent for wind, makes it uniquely suited to fill this gap as a firm, weather-
independent baseload resource. (World Nuclear Association, 2024)

Advanced reactor designs, including SMRs in the 77 to 300 MWe range, offer additional flexibility. Their
smaller unit sizes allow incremental capacity additions matched to load growth, avoiding the large capital
commitments required by gigawatt-scale plants. Microreactors (1 to 20 MWe) could serve industrial sites,
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university campuses, or rural communities with reliable, off-grid power. (World Nuclear Association,
2026)

Energy Security & Strategic Independence

Arkansas’s current electricity mix is heavily dependent on natural gas, which is subject to price volatility,
pipeline constraints, and geopolitical risk. The 2021 Winter Storm Uri demonstrated the vulnerability of
natural gas-dependent grids to extreme weather events, with gas supply disruptions causing widespread
outages and price spikes across the South-Central U.S., including Arkansas. (Federal Energy Regulatory
Commission, September 2021)

Nuclear power is immune to fuel supply disruptions of this kind. Uranium fuel is compact, energy-dense,
and can be stockpiled on-site for 18 to 24 months of operation, providing a level of energy security that no
fossil fuel plant can match. (U.S. Department of Energy, Office of Nuclear Energy, 2024) Advanced reactor
designs with longer refueling cycles (some operating for 3 to 10 years between refueling) further enhance
this advantage.

A diversified generation portfolio anchored by nuclear baseload would reduce Arkansas’s exposure to
natural gas price volatility, pipeline disruptions, and extreme weather events, protecting both ratepayers
and the broader state economy from energy supply shocks.

ANO currently supplies approximately 56 percent of Entergy Arkansas’s total load. (Arkansas Nuclear
One, 2019) If either unit retires without replacement, Arkansas will face a significant capacity deficit that
would need to be filled by natural gas, imports, or a combination of intermittent renewables and storage,
all of which carry higher cost, reliability, or emissions tradeoffs. New nuclear generation would preserve
and extend Arkansas’s baseload capacity advantage, reducing dependence on volatile natural gas
markets and protecting ratepayers from fuel price spikes.

Workforce Development & University Partnerships

Nuclear power is one of the most workforce-intensive and technically demanding industries in the energy
sector. A new nuclear project in Arkansas would create demand for nuclear engineers, health physicists,
reactor operators, instrumentation and control technicians, security professionals, and a broad range of
skilled trades, many of which command salaries well above the state median. (Nuclear Energy Institute,
2024)

Arkansas Tech University (ATU) is well positioned to serve as a principal workforce and academic partner
for a new nuclear project in Arkansas. As a regional public university with strong ties to the Arkansas River
Valley, ATU could help align engineering, applied science, operations, and technical training programs
with the needs of a new nuclear facility. A new nuclear project would create a natural anchor for
expanded university nuclear programs across the state, including ATU-led workforce pipeline
development, research partnerships with national laboratories, and curricula tailored to the facility’s
long-term operational needs. Other Arkansas universities, as well as community colleges and technical
schools, could develop nuclear-specific training programs to supply the skilled trades workforce needed
for construction and long-term operations. (U.S. Department of Energy, Office of Nuclear Energy, 2024)
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Carbon Reduction & Environmental Leadership

Arkansas has no binding clean energy mandate, but the state’s largest utilities, including Entergy
Arkansas, have made voluntary carbon reduction commitments, and federal clean energy incentives
increasingly favor zero-emission generation. (World Nuclear Association)

New nuclear generation in Arkansas would:

+ Preserve and extend the state’s existing carbon-free electricity base as ANO approaches license
expiration

+ Provide firm, dispatchable zero-carbon power that complements intermittent renewables without

requiring battery storage

+ Position Arkansas to benefit from federal clean energy tax credits (845Y clean electricity PTC, §48E
investment tax credit) that apply to zero-emission generation placed in service after 2025

+ Support Entergy Arkansas’s voluntary decarbonization commitments without sacrificing grid reliability
or affordability

A statutory amendment classifying nuclear as "clean energy" under the Clean Energy Development Act
(Ark. Code Ann. § 23-18-701 et seq.) would formally align Arkansas’s clean energy framework with
nuclear’s demonstrated environmental performance and unlock additional federal program eligibility.

Positioning Arkansas for the Advanced Nuclear Era

Nuclear’s disadvantages are real but manageable, and advanced reactor technology directly addresses
many limitations of the previous generation.

Federal policy strongly favors new nuclear. The ADVANCE Act streamlined NRC licensing, the IRA created
historic tax incentives, the LPO expanded loan guarantee authority, and the DOE’s Reactor Pilot Program
is fast-tracking advanced reactor demonstrations. (U.S. Congress) (U.S. Congress) (U.S. Department of
Energy, 2024)

For Arkansas, the question is whether the state acts decisively enough to capture its share.
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Acronyms

Acronym Definition

ADAMS Agencywide Documents Access and Management System (U.S. NRC)
ANS American Nuclear Society

ANSI American National Standards Institute
ASCE American Society of Civil Engineers

CFR Code of Federal Regulations

CP construction permit

CSDRS certified seismic design response spectra
DCD Design Control Document

EPRI Electric Power Research Institute

EPZ emergency planning zone

ESBWR Economic Simplified Boiling Water Reactor
ESP early site permit

FSER Final Safety Evaluation Report

GEIS Generic Environmental Impact Statement
GMRS ground motion response spectrum
HCLPF high-confidence, low-probability-of-failure
HRHF hard-rock high-frequency

IAEA International Atomic Energy Agency

LWR light water reactor

MISO Midcontinent Independent System Operator
MW megawatt

MWe megawatts electric

NEI Nuclear Energy Institute

NPP nuclear power plant

NRC U.S. Nuclear Regulatory Commission
NRDC Natural Resources Defense Council
NUREG U.S. NRC technical report series designation
PGA peak ground acceleration

PSAR Preliminary Safety Analysis Report

RG Regulatory Guide

ROI region of interest

SDA standard design approval

SDB seismic design basis

SEI Structural Engineering Institute (ASCE)
SER Safety Evaluation Report

SERC SERC Reliability Corporation

SME subject matter expert

SMR small modular reactor

SPP Southwest Power Pool

SSE safe-shutdown earthquake
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Acronym Definition

TVA Tennessee Valley Authority
U.S. United States

USGS U.S. Geological Survey
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Chapter 2: Site Selection

1 Introduction

This chapter sets out the land and siting criteria for new nuclear generation in Arkansas. It lays out the
framework for identifying and comparing candidate areas and sites, applies that framework to Arkansas
at a screening level, and identifies the site-related work that remains for the licensing stage. The
evaluation covers both large reactors and small modular reactors.

Site selection rests on two parallel but distinct evaluations that draw on much of the same data. The first
is site characterization, the safety and suitability assessment governed by the reactor site criteria of 10
CFR Part 100 and the site-characteristics review standards in Chapter 2 of the NRC’s NUREG-0800
Standard Review Plan. The second is the environmental review under the National Environmental Policy
Act, governed by 10 CFR Part 51. This chapter keeps the two separate.

The approach follows the staged site-selection methodology of the EPRI siting guide, which narrows a
broad region of interest successively to candidate areas, potential sites, candidate sites, and finally a
proposed site with alternatives. It is read together with NRC Regulatory Guide 4.7 and the NUREG-0800
review standards, and it reflects recent regulatory developments, including the risk-informed seismic
methodology for advanced and non-light-water reactors, the consequence-based emergency planning
zone under 10 CFR 50.160, and the new-reactor Generic Environmental Impact Statement.

The chapter is organized as follows. Section 2 gives an overview of the site-selection framework and
applies each suitability criterion to Arkansas, covering geography and demography, nearby industrial and
transportation hazards, meteorology, hydrology and flooding, cooling water and the ultimate heat sink,
geology and seismology, and the environmental considerations. Section 3 describes the siting procedure,
including the factors and criteria carried through it and the staged screening steps. Section 4 addresses
transmission and grid integration. Section 5 sets out strategic and load-related special considerations.
Section 6 presents the criteria for the potential technology selection, which connects to the technology
review in the following chapter.

This chapter refers throughout to six areas of interest, numbered 1 through 6, which are the candidate
areas carried forward by the screening described in Section 3.3. They are Area 1 at Flint Creek in Benton
County, Area 2 at the Arkansas Nuclear One site in Pope County, Area 3 in Central Arkansas, Area 4 in
Southwest Arkansas near Camden, Area 5 near Helena-West Helena in Phillips County, and Area 6 in the
Craighead and Mississippi County area of northeast Arkansas (the corresponding Halff site at Marked
Tree lies in adjacent Poinsett County). The six areas are shown in Figure 3-1 in Section 3.3. The basis for
identifying these areas, their relationship to the transmission screening presented in Section 4, and the
reconciliation of the area-of-interest and Halff Site identifiers are set outin Section 3.3.
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2 Overview of Site Selection

The primary industry guidance for siting nuclear facilities in the United States (US) is the Electric Power
Research Institute (EPRI) 2022 technical report, Advanced Nuclear Technology: Site Selection and
Evaluation Criteria for New Nuclear Energy Generation Facilities [1].

Itis read together with NRC Regulatory Guide 4.7, General Site Suitability Criteria for Nuclear Power
Stations, Revision 4 [2], the reactor site criteria of 10 CFR Part 100 [3], and the site-characteristics review
standards in Chapter 2 of the NUREG-0800 Standard Review Plan. The Nuclear Energy Institute has
separately recommended updates to the environmental requirements for new-reactor siting [4].

The EPRI methodology organizes site suitability into criteria that are evaluated in subsections. Health and
safety criteria address the site characteristics bearing on public radiological protection and on the plant's
ability to withstand natural and man-made hazards. Under 10 CFR Part 100, every site must establish an
exclusion area and a low population zone, and the population center distance must be at least one and
one-third times the distance to the outer boundary of the low population zone [3]. EPRI groups these
characteristics into accident cause-related, accident effects-related, and operational effects-related
criteria [1].

Accident cause-related criteria, the geologic, seismic, and external-hazard characteristics that could
initiate an accident, are addressed in Sections 2.2, 2.6, and 2.7. The seismic screen is treated as design-
dependent rather than fixed, following the graded, risk-informed approach for advanced and non-light-
water reactors. Accident effects-related criteria, principally population distribution, emergency planning,
and atmospheric dispersion, are addressed in Sections 2.1 and 2.3, with the emergency planning zone
now sized by dose consequence for qualifying designs under 10 CFR 50.160 rather than by a fixed ten-
mile radius [3][5]. Operational effects-related criteria, the routine surface-water, groundwater, and air
pathways, are addressed under meteorology and hydrology in Sections 2.3 and 2.4. Engineering and cost-
related criteria, including water supply and the ultimate heat sink, transmission access, and site
preparation, are addressed in Sections 2.4 and 2.5 and in the transmission discussion, where air-cooled
and hybrid cooling options now reduce the surface-water constraint [1].

Ecological and socioeconomic criteria, the construction- and operations-related effects on habitats and
species and on population, employment, housing, public services, land use, and environmental justice,
belong to the environmental track under the National Environmental Policy Act rather than to the safety
site-characterization, and are summarized in Section 2.8. That review is now streamlined by the new-
reactor Generic Environmental Impact Statement, NUREG-2249, codified in Appendix C to 10 CFR Part 51
and supported by Regulatory Guide 4.2, Revision 4 [6][7][8]. Site-specific population, atmospheric
dispersion, and ecological characterization remain next steps in the licensing process [1].

2.1 Geography and Demography

This study covers both small modular and large reactors. High population density affects the two
categories differently, as the large-reactor and small-modular-reactor discussions below explain.

Site-specific population data for the candidate areas have not yet been compiled, so this section
describes the population-zone screening process to be applied, following the EPRI siting methodology
and the underlying NRC criteria. EPRI screens population in stages that narrow from region to site [1]. At
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the candidate-area stage, the method maps and excludes any part of the region whose population density
exceeds 300 persons per square mile using U.S. Census Bureau block-group data, a deliberately
conservative surrogate for the Regulatory Guide 4.7 density value of 500 persons per square mile
averaged over any radius out to 20 miles, chosen to allow for embedded denser pockets and for
population growth between siting and construction. At the potential-site stage, the method avoids areas
near dense population, using aerial imagery and topographic and county maps to maximize distance from
towns and developed areas. At the candidate-site stage, the method compares sites on the distance to
and size of the nearest population concentrations and on area densities, treating lower nearby population
and greater distance as more suitable, and then refines the evaluation for transient and seasonal
populations, proximity to metropolitan areas, and local growth rate [1].

Under 10 CFR 100.21 every site must have an exclusion area and a low population zone, and the
population-center distance must be at least one and one-third times the distance from the reactor to the
outer boundary of the low population zone, where a population center contains more than about 25,000
residents [3]. Regulatory Guide 4.7 provides the population-density guideline used in this screen:
population density, including weighted transient population, should preferably not exceed 500 persons
per square mile when averaged over any radial distance out to 20 miles [2]. The 4-mile screen applied to
the small modular reactor cases in this study is a screening convention derived from the 25,000-resident,
500-persons-per-square-mile relationship.

Large reactors: For population density near a large LWR station, the U.S. NRC RG 4.7 states that a nuclear
reactor should preferably be located with a population density that does not exceed 500 persons per
square mile averaged over any radial distance out to 20 miles.

Industry has advocated scaling back emergency planning zones and the associated population metrics to
reflect the smaller source terms of advanced and small modular reactors. The Nuclear Energy Institute
recommends revising the guidance so that exclusion area boundaries, low population zones, and the
population-center-distance metric may shrink for designs with lower postulated source terms [4]. The
current 10 CFR Part 100 criteria, including the population-center-distance metric keyed to a center of
more than about 25,000 residents, remain in force for large reactors [3].

Small modular reactors: The emergency planning zone works differently for small modular reactor siting.

Emergency preparedness for power reactors historically rested on the planning standards in 10 CFR 50.47
and Appendix E to 10 CFR Part 50. For nuclear power plants generally under 10 CFR 50.47, and for plants
above 250 MWt under Appendix E, the plume exposure pathway emergency planning zone spanned about
10 miles in radius and the ingestion pathway zone about 50 miles. Under 10 CFR 50.47(c)(2), gas-cooled
reactors and reactors below 250 MWt could seek case-by-case EPZ sizes. In late 2023 the NRC finalized
10 CFR 50.160, an alternative, performance-based, technology-inclusive emergency preparedness
framework for small modular reactors, non-light-water reactors, and non-power facilities. Associated
guidance is in Regulatory Guide 1.242 [5][9].

Rather than fix a distance, 10 CFR 50.160, through a conforming amendment to 10 CFR 50.33, sizes the
plume exposure pathway emergency planning zone by dose consequence: the zone is the area within
which the projected dose to a member of the public would exceed 1 rem, or 10 millisieverts, total
effective dose equivalent over the 96 hours following a release [5]. For designs whose postulated source
term keeps the projected dose below that threshold at the site boundary, the plume exposure pathway
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zone can shrink to the exclusion area boundary, which removes or greatly reduces the need for offsite
emergency planning.

Large light-water reactors licensed above 1,000 megawatts thermal remain outside the scope of 10 CFR
50.160 and continue under 10 CFR 50.47 and Appendix E [5]. For siting, this means the emergency-
planning constraint that effectively rules out a large reactor near a population center such as Little Rock
does not transfer to a small modular reactor whose consequence-based zone may lie within or near its
own boundary. The zone size becomes a design-and-dose question rather than a fixed 10-mile circle. The
separate 10 CFR Part 100 siting criteria, the exclusion area, low population zone, and population-center
distance, remain in force and are unaffected by this emergency-preparedness rule [3].

Little Rock and its surrounding population center would be strongly disfavored for a large light-water
reactor under NRC population-siting guidance. A large light-water reactor generally carries a plume
exposure pathway emergency planning zone of about 10 miles under 10 CFR 50.47(c)(2) and Appendix E
to Part 50, which at Little Rock would extend across a major metropolitan area [5]. In addition, the RG 4.7
population-density guideline of 500 persons per square mile averaged over any radial distance out to 20
miles [2], together with the population-center-distance criterion of 10 CFR 100.21 [3], would be difficult to
satisfy for a site adjacent to the state’s largest population center.

Other metropolitan areas raise similar constraints. Northwest Arkansas is the closest Arkansas parallel.
The Fayetteville-Springdale-Rogers metropolitan area had about 606,000 residents in 2024, second only
to Little Rock among Arkansas metropolitan areas, and its principal cities form a contiguous developed
corridor along Interstate 49. A 10-mile emergency-planning zone there would extend across that corridor,
and the density and population-center-distance considerations would make a large reactor difficult to
site nearby. The Memphis metropolitan area, about 1.34 million residents, lies across the Mississippi
River and includes Crittenden County, Arkansas. A large reactor near West Memphis would place
substantial metropolitan population within the 20-mile population-density review area, constraining
large-reactor siting in the far eastern part of the state. [46a]

Fort Smith and Jonesboro are smaller but still relevant. Fort Smith has about 90,500 residents in a
metropolitan area of about 233,000, and Jonesboro has about 82,400 residents in Craighead County,
which has about 115,900 residents. Each exceeds the more-than-about-25,000-resident threshold
relevant to the Part 100 population-center-distance analysis, so each would impose a setback that would
make a large reactor difficult to site immediately adjacent. Texarkana, Hot Springs, and Pine Bluff also
exceed that threshold and therefore raise the same population-center-distance issue, but they do not by
themselves foreclose broader regional consideration for a large build. [46b][46] These metropolitan and
county totals serve the regional screening stage. The radial density and population-center-distance
analyses of RG 4.7 and 10 CFR Part 100 follow at the candidate-site stage [2][3].

Russellville is a special case. It exceeds the more-than-about-25,000-resident population-center
threshold relevant to 10 CFR Part 100, so any additional large-reactor siting at or near Arkansas Nuclear
One would have to account for the population-center-distance criterion and current population
distribution. But Russellville is materially smaller than Little Rock, Northwest Arkansas, Memphis, Fort
Smith, or Jonesboro, and the existing ANO site already has a long operating record as a two-unit large
light-water reactor site. Russellville therefore does not foreclose Area 2 for large-reactor consideration. It
remains a site-specific population-analysis issue. [3] [46b]
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Small modular reactors

Many small modular reactor and advanced-reactor designs carry smaller projected accident source
terms than large light-water reactors, which lets them size their emergency planning zones differently.
Under 10 CFR 50.160, a qualifying small modular reactor, non-light-water reactor, or non-power facility
may use an alternative, performance-based emergency-preparedness framework. That framework sizes
the plume exposure pathway emergency planning zone by dose consequence rather than by the
traditional ten-mile radius. The zone is the area within which projected public dose would exceed 1 rem
total effective dose equivalent over the first 96 hours after a release [5]. For a design whose projected
dose does not exceed that threshold beyond the site boundary, the zone may sit at the site boundary.

Two licensing actions show the approach. The NRC staff completed a safety evaluation of NuScale's
methodology for sizing the plume exposure zone at NuScale plant sites, and the Advisory Committee on
Reactor Safeguards concurred that it was technically adequate. That approval is specific to the NuScale
design [47]. At the Tennessee Valley Authority's Clinch River site, the NRC accepted a plume-exposure-
zone sizing methodology and two major-features emergency plans, one for a site-boundary zone and one
for a zone about two miles in radius [48][48a].

Part 53 adds a further option. Effective April 29, 2026, the NRC'’s risk-informed, technology-inclusive
framework in 10 CFR Part 53 provides an optional alternative to the Part 50 and Part 52 licensing
pathways, and its siting provisions allow, in limited cases, population-related siting decisions to reflect
societal risk and benefit rather than distance alone [5a]. The screening in this chapter applies the Part 100
framework, which remains the reference case for the candidate designs.

2.2 Nearby Industrial, Transportation, and Military Facilities

Section 2.2 of the Standard Review Plan evaluates nearby man-made hazards, implementing 10 CFR
100.20(b) and 100.21(e). The regulation requires an evaluation of potential hazards from nearby
transportation routes and industrial and military facilities, and requires site characteristics set so that
those hazards pose no undue risk to the plant [3]. The review proceeds in two steps. Sections 2.2.1 and
2.2.2 identify the hazardous materials and activities on the site and at nearby industrial, military, and
transportation facilities, and Section 2.2.3 evaluates the potential accidents to determine which are
design-basis events [10].

The hazards considered are the standard set: chemical plants, refineries, and other industrial facilities,
oil and gas wells, pipelines, and storage, highway, rail, and waterway transport of hazardous or explosive
cargo, military installations, ranges, and operating areas, and airports and aircraft. Following Regulatory
Guide 4.7, the EPRI methodology screens for these by identifying potentially hazardous facilities and
activities within about 5 miles of a site and major airports within about 10 miles, and it rates sites by the
number and proximity of such hazards, preferring fewer and more distant hazards [1].

A hazard becomes a design-basis event when a postulated accident could cause radiological
consequences exceeding the dose limits of 10 CFR 50.34 and is not sufficiently unlikely. The NRC staff
treats an external-hazard accident as a design-basis event if its expected frequency of producing doses
above the limits is greater than about one in a million per year, and as sufficiently unlikely if that frequency
is less than about one in ten million per year [1][10]. Regulatory Guide 1.91 governs explosions and blast
overpressure [11a]. Regulatory Guide 1.78 governs toxic-chemical releases that could affect control-
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room habitability [11b]. Shock waves, missiles, and fragments are compared against the design-basis

tornado missile capacity [11][10].

In the staged screening this criterion is rarely exclusionary at the regional stage, the main exception being
military installations and other dedicated federal lands, which can be mapped and screened out directly.
At the potential-site and candidate-site stages, it operates as an avoidance and comparison factor rather
than a hard screen [1]. Separation distance, the plant’s design-basis protection, or a showing that the
accident frequency falls below the threshold resolves most identified hazards [1][10]. For the Arkansas
candidate areas, the relevant nearby hazards would be identified from current mapping at the candidate-
site stage, including any major airports, military ranges, petrochemical and pipeline corridors, barge
traffic on the navigable rivers, and freight rail, and evaluated against these criteria [1][10].
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2.3 Meteorology

Meteorology is required for a site application but rarely excludes a site. Standard Review Plan Section 2.3
evaluates regional and local climate, including severe-weather extremes, to confirm that the plant can be

designed and operated within the Commission’s requirements. It also evaluates atmospheric diffusion so

that the doses from accidental and routine operational releases stay within the Commission’s guidelines
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[12]. The EPRI methodology reaches the same conclusion from the siting side. In EPRI’s terms, neither the
atmospheric dispersion criterion nor the extreme-weather criterion is commonly treated as an
exclusionary factor. Plant designs can accommodate most extreme weather [1]. Meteorology therefore
enters this chapter as a required application input and a design-basis consideration, not as a screen that
removes candidate areas.

The Section 2.3 framework has five parts: regional climatology (2.3.1), local meteorology (2.3.2), the
onsite meteorological measurements program (2.3.3), short-term atmospheric dispersion estimates for
accident releases (2.3.4), and long-term atmospheric dispersion estimates for routine releases (2.3.5)
[12]. The last two matter most for licensing. The short-term analysis calculates relative-concentration
values, or x/Q, for use in estimating postulated-accident plume-exposure doses. The long-term analysis
calculates annual-average x/Q values to demonstrate that doses from routine gaseous effluents comply
with 10 CFR Part 50, Appendix I, and 40 CFR Part 190 [12].

Both analyses draw on the same wind-speed, wind-direction, and atmospheric-stability data. For a
construction permit, early site permit, or combined license, the data is gathered through an onsite
meteorological measurements program following Regulatory Guide 1.23 [12].

Severe-weather extremes are handled as design-basis parameters rather than as siting screens. Design-
basis tornado and tornado-missile parameters follow Regulatory Guide 1.76, design-basis hurricane
parameters follow Regulatory Guide 1.221, and regional data set extreme precipitation and snow loads.
EPRI notes that tornado, wind, and precipitation design parameters have been established for these
purposes and that, to date, no United States early site permit or combined license siting study has
applied extreme weather as an exclusionary or avoidance factor [1][12].

Arkansas’s tornado exposure makes the design-basis tornado and its associated missiles a real design
input rather than a remote one. The design-basis tornado defined under Regulatory Guide 1.76 carries a
spectrum of wind-generated, or tornado, missiles, and the structures, systems, and components
important to safety must be designed to withstand those missiles to satisfy General Design Criteria 2 and
4 of 10 CFR Part 50 Appendix A. NUREG-0800 requires this evaluation under Section 3.5, Missile
Protection: Section 3.5.1.4 addresses missiles generated by tornadoes and extreme winds, Section 3.5.2
identifies the safety-related components that must be protected, and Section 3.5.3 covers the barrier
design [11]. This wind-missile evaluation will be performed for the candidate sites, but itis normally
accounted for in the plant design rather than serving as a siting screen. It is further reduced for the small
modular reactor designs under consideration, several of which place the reactor and its safety systems
below grade, including the NuScale below-grade reactor pool, the BWRX-300 below-grade reactor
building and pressure vessel, and the Holtec SMR-300 core set deep underground, so that the earth and
grade shield the safety-related components from tornado missiles [13][11].

For the candidate areas, the relevant climate is broadly uniform across the state. Arkansas has a humid
subtropical climate, Kbppen class Cfa, with hot, humid summers and mild winters. July average high
temperatures range from about 83 degrees Fahrenheit in the northern highlands to the low 90s in the
lowlands [14]. Precipitation averages about 50 inches a year and falls fairly evenly across the seasons,
with winter and spring the wettest [14]. Warm, moist air from the Gulf of Mexico meets drier air from the
plains to produce the state’s thunderstorm and severe-weather activity [15].
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The principal severe-weather hazards are tornadoes, severe thunderstorms with damaging wind and hail,
flood-producing heavy rainfall, and winter ice storms [14]. Arkansas lies on the eastern edge of the
tornado-prone central United States and averages on the order of 32 tornadoes a year over 1985 to 2020
[14], with a single-year record of 107 in 1999 [15]. Tornadoes can occur anywhere in the state [15].
Because this regime is statewide rather than localized, meteorology does not strongly distinguish among
the candidate areas, so the chapter carries it forward as a design-basis input, with the site-specific onsite
meteorological program and the short- and long-term dispersion analyses of Section 2.3 to be completed
once candidate sites are fixed [1][12].

2.4 Hydrology and Flooding

Hydrology enters the site characterization in two distinct ways under 10 CFR 100.20(c)(3) and 100.21(d)
and Section 2.4 of the Standard Review Plan, with seismically induced flooding addressed under 10 CFR
100.23(d)(3), and the two are kept separate. The first is flood hazard, the design-basis flood that the plant
must be built to withstand, established from site-specific analysis of flood-causing mechanisms that
include the probable maximum flood on streams and rivers, potential dam failures, surge and seiche,
and, for sites in or near the New Madrid Seismic Zone, seismically induced flooding from levee failure or
coseismic ground deformation. The second is water supply, whether the site has a dependable source for
normal cooling and for the ultimate heat sink. Regional and Federal Emergency Management Agency
floodplain mapping is screening-level: it shows exposure but does not establish the design-basis flood
elevation, which comes only from the site-specific analysis in Section 2.4 [3][16]. Both evaluations are
part of the safety and suitability review and remain distinct from the environmental impact analysis
prepared under 10 CFR Part 51.

The EPRI siting guide treats flooding as a site-suitability criterion in its own right, separate from the cost of
engineering flood protection, and points to the physical-characteristic requirements of 10 CFR
100.20(c)(3), 100.21, and 100.23(d)(3), to Regulatory Guide 4.7, and to the design-basis flood methods of
Regulatory Guide 1.59 and ANSI/ANS 2.8, with Section 2.4 of the Standard Review Plan as the review
basis [1][3][16]. The guide also observes that the effects on station safety functions of a probable
maximum flood, seiche, surge, or a seismically induced flood from dam failure or tsunami can generally
be controlled by engineering design or by protecting the safety-related structures, systems, and
components [1].

That controllability is more pronounced for new-generation designs. External flood inundation is rarely the
bounding flooding hazard for these facilities, because their safety functions do not depend on external
support structures the way older plants did. Internal flooding, from postulated failures of in-plant
systems, is usually the bounding case in practice. Where external flooding is nonetheless a concern at a
given location, raising the plant grade so that the finished grade and the safety-related structures sit
above the design-basis flood elevation is an available mitigation. Several of the candidate designs also
wrap their below-grade structures in impermeable waterproofing membranes to preclude groundwater
intrusion and to limit any migration of contamination. These are general design-practice points. The
governing treatment for a selected design and site is fixed in that design's licensing documents and in the
site-specific Section 2.4 analysis [13][16].

The NRC does not prohibit building a nuclear plant on a 100-year floodplain, but a floodplain site
complicates construction and permitting [16].
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Flood exposure across the candidate areas tracks Arkansas physiography. Rivers that rise in the Ozark
and Ouachita highlands and cross into the Mississippi Alluvial Plain, such as the White and St. Francis
systems, and into the Gulf Coastal Plain, such as the Ouachita, are prone to large-scale flooding once
they reach the lowlands, while high flows on the Arkansas, Red, and Mississippi rivers usually result from
regional heavy rainfall [17][17a]. The Federal Emergency Management Agency Flood Insurance Rate Maps
define the Special Flood Hazard Area as the one-percent-annual-chance, or 100-year, floodplain, with the
0.2-percent-annual-chance, or 500-year, extent shown as shaded Zone X[18]. On this basis the
candidate areas separate into higher and lower flood exposure.

The eastern and northeastern areas carry the highest flood exposure. Area 5 near Phillips County (Halff
Site 5, Big Creek at the White River confluence) and Area 6 in Craighead and Mississippi counties (the
corresponding Halff Site 6, St. Francis River at Marked Tree, in adjoining Poinsett County) lie within the
Mississippi Alluvial Plain, where riverine and backwater flooding is extensive, and from 1965 to 2004
Craighead and Poinsett were among the six Arkansas counties receiving the most presidential disaster
declarations, many for floods [17a]. Area 6 also sits in the New Madrid Seismic Zone, so seismically
induced flooding from levee failure, liquefaction, or coseismic ground deformation is a credited
mechanism under 10 CFR 100.23(d)(3). This compounds the seismic basis on which the northeastern
area was screened out for designs that cannot envelope the resulting ground motion [3][19].

The Arkansas River areas front a regulated river. Area 2 in Pope County (Halff Site 2, Lake Dardanelle) and
Area 3 south of Little Rock (Halff Site 3, Arkansas River near the Pine Bluff Arsenal and Redfield) lie along
the McClellan-Kerr Arkansas River Navigation System. Area 2 coincides with the existing Arkansas
Nuclear One station, whose flood design basis at Lake Dardanelle is already established in the licensing
record. The Arkansas River floodplain is mapped and active, so a design-basis flood here would be
governed by the regulated-river hydrology and upstream dam operation and must be set by site-specific
analysis [16].

The southwestern areas front the Ouachita and Red river systems. Area 4 near Camden (Halff Site 4,
Ouachita River at Camden and Calion) and the additional Halff Site 7 on the Little River at Millwood Lake,
upstream of the Red River confluence, drain toward the Gulf Coastal Plain and are regulated by the U.S.
Army Corps of Engineers. Their lowland reaches are flood-prone, so the design-basis flood would likewise
be governed by regulated-river hydrology [17a][16]. Area 1 at Flint Creek in Benton County (Halff Site 1) is
an Ozark upland reservoir setting with lower large-river floodplain exposure, though the Ozarks are
subject to flash flooding. This area is in any event below the transmission capacity floor identified in the
transmission screening [21][17].

Halff Associates examined water-supply adequacy for the candidate areas in a preliminary assessment,
testing sources against a planning-level demand of approximately 23.3 acre-feet per day. This chapter
treats its findings as screening-level [20]. Its screening matrix found that most candidate areas have
access to at least one viable source, with surface water generally abundant in the major regulated rivers,
the Arkansas, Ouachita, and Red, and in Corps of Engineers reservoirs, and with groundwater best treated
as a supplemental source [20].

The principal water-supply constraint the assessment identified is groundwater. The Mississippi River
Valley alluvial aquifer, the most productive in the state, together with the Sparta and Cockfield aquifers,
shows documented water-level declines, and the Arkansas Natural Resources Division has designated
critical groundwater areas across the counties tied to the central, southwestern, eastern, and
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northeastern areas (Halff Sites 3, 4, 5, and 6), where it does not recommend groundwater as a primary
source [20]. The northwest aquifers at Area 1 are low-yield. The assessment further notes that every site
would require a detailed water-withdrawal study and a drought contingency plan under any applicable
U.S. Army Corps of Engineers requirements.

Water use depends mainly on the heat-rejection, or tertiary, cooling system selected for the site. That
choice is a cooling decision more than a reactor-design attribute. The water analysis turns on
consumptive use.

On a withdrawal basis, this study’s Chapter 3 estimates span a wide range. The large light-water designs
draw on the order of 11,600 to 30,600 gallons per minute per unit with wet cooling towers, about 51 to 135
acre-feet per day, with the AP1000 at roughly 19,400 gallons per minute, or about 86 acre-feet per day, at
normal conditions. The roughly 300-megawatt light-water small modular reactors are far smaller, about
5,000 to 7,800 gallons per minute with wet towers, which is about 22 to 35 acre-feet per day, and the
NuScale air-cooled option approaches zero surface-water consumption [13][22].

Set against the applicant water assessment, these figures reconcile once the units are aligned. The Halff
demand basis of 23.3 acre-feet per day is a consumptive figure equivalent to about 5,270 gallons per
minute, which sits at the small end of the light-water small modular reactor range and corresponds to a
single roughly 300-megawatt wet-cooled unit. Chapter 3 identifies that same 23.3 acre-feet per day as the
cooling-water consumption cited in the Natrium construction permit application for the Kemmerer,
Wyoming site, a value that is specific to that site and balance-of-plant and that the technology
assessment states should not be generalized [13]. The demand basis for a new reactor build therefore
appears to be tied to a single site-specific figure rather than to the technology actually selected for
Arkansas. A larger light-water plant, or several modules, would consume materially more, up to roughly
86 to 135 acre-feet per day for an AP1000-class unit, while an air-cooled option would consume far less.

On the availability side, access to water is favorable at the major regulated rivers. The Arkansas River
excess of about 3,657,000 acre-feet per year is roughly 10,000 acre-feet per day, and the Ouachita and
Red excesses are on the order of 2,900 to 3,400 acre-feet per day, each many times any of these
consumptive demands [20]. Smaller sources are more marginal: the Illinois Bayou excess is about 114
acre-feet per day, and the Flint Creek excess of about 3,200 acre-feet per year, under 9 acre-feet per day,
would not by itself meet even the 23.3 acre-feet per day basis, consistent with the Halff finding that no
excess surface water was identified for Flint Creek [20].

2.5 Cooling Water and the Ultimate Heat Sink

This criterion addresses whether a site has adequate water resources to cool a nuclear power plant. The
screening benchmark adopted for this study is 50,000 gallons per minute of available streamflow for a
300 MWe SMR. This follows the Oak Ridge National Laboratory OR-SAGE siting methodology, which
scales the streamflow screen with plant capacity (30,000 gpm at 250 MWe, 65,000 gpm at 540 MWe),
limits withdrawal to 10 percent of available streamflow, and bases streamflow on 7-day, 10-year low-flow
data. The 50,000 gpm value is more stringent than proportional scaling would require for a 300 MWe unit,
a bias in the conservative direction [22b]. Some SMR designs would not be constrained by this criterion
because they can use dry cooling.

Section 2.4 sets out the Halff water-availability findings, including the planning-level demand of
approximately 23.3 acre-feet per day [20].
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The 50,000 gallons-per-minute benchmark is roughly 220 acre-feet per day. That is different from, and
much larger than, net consumptive demand. The two figures should be read separately: one measures
availability, and the other measures consumption.

Section 2.4 reconciles the 23.3 acre-feet-per-day figure, a consumptive value drawn from the Natrium
Kemmerer construction permit application, with the per-design water-use estimates [20][13]. Chapter 3
presents those per-design figures as planning estimates that depend on the cooling system selected, and
this chapter treats them the same way [13].

A nuclear plant rejects heat in two different senses, and the heat sink criterion distinguishes them. The
ultimate heat sink is the safety-related sink that removes decay heat under accident conditions. For the
passive advanced designs considered here it is largely a self-contained air or water inventory, which is
why several are described by their vendors as walk-away safe and do not depend on an external water
body for safety [13]. The normal-operation heat-rejection system, the circulating-water or tertiary cooling
system that condenses turbine steam, is the larger water user and the part that drives the siting water
demand. The options below concern that normal heat-rejection system.

Four cooling configurations are available, and they contrast mainly in how much water they withdraw and
consume, in cost, and in their effect on output. Once-through, or open-loop, cooling withdraws very large
volumes from ariver, lake, or ocean, on the order of 44,000 gallons per megawatt-hour for nuclear units,
but consumes little, roughly 200 to 400 gallons per megawatt-hour. It is efficient and inexpensive but is
now effectively precluded for new plants by Clean Water Act intake and thermal-discharge requirements
[22][22a]. The section 316(b) rule for new facilities formally permits a site-specific demonstration of
comparable environmental performance, but in practice new plants are designed for closed-cycle cooling
[22a].

Closed-cycle recirculating cooling with wet cooling towers recycles the same water and rejects heat by
evaporation, cutting withdrawal by a factor of about 40 to a nuclear median near 1,100 gallons per
megawatt-hour while raising consumption to roughly 600 to 800 gallons per megawatt-hour. It is the
standard for new plants because it is far easier to permit, at the cost of a visible vapor plume and a small
efficiency penalty [22][23]. Cooling ponds or reservoirs use a large engineered water body as the heat
sink, with consumption broadly similar to towers. Dry, air-cooled cooling rejects heat to the air and uses
almost no water, which suits water-scarce sites but costs more, lowers efficiency, and reduces output on
hot days. Hybrid wet-dry systems fall between the two, trimming consumption while limiting hot-day
losses [22][23].

For Arkansas, these options map onto the candidate areas in a useful way. At the major regulated-river
areas, the Arkansas River corridor near Arkansas Nuclear One and near Pine Bluff and Redfield, the
Ouachita near Camden, and the Red River area, surface water is abundant relative to plant demand, so
conventional wet cooling towers are readily supportable and would be the expected choice. Where a site
draws on a stressed aquifer or a smaller surface source, including the central and eastern areas that fall
within designated critical groundwater areas, the air-cooled and hybrid options materially reduce or
eliminate the surface-water requirement and widen the set of workable sites. Several candidate designs
make this a live choice rather than a constraint: the NuScale US460 offers an air-cooled condenser, the
Holtec SMR-300 can reject heat by air or by water at the owner's option, and the BWRX-300 offers
mechanical-draft cooling towers selectable by site [13]. Because the cooling system is a site-selection
variable rather than a fixed reactor attribute, a water-scarce but otherwise strong site can be made viable
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by selecting an air-cooled or hybrid configuration, at a cost and performance penalty that the selection
should weigh against the value of the location [13][22].

2.6 Geology, Seismology, and Geotechnical Engineering

Geology, seismology, and geotechnical engineering are evaluated as a single discipline. Section 2.5 of the
Standard Review Plan and the EPRI siting methodology organize the review around the same core
subjects: geologic and seismic information, vibratory ground motion, surface faulting, subsurface and
foundation stability, and slope stability. These subjects are evaluated under 10 CFR 100.23 [24][1][3].

Seismic hazard is one part of the broader geologic review. It is not a separate siting subject. The vibratory
ground-motion screen is addressed in the Seismic Risk discussion that follows. This section addresses
the remaining geologic factors, including fault proximity, slope, landslide hazard, karst, subsidence,
mined ground, soil stability, and foundation conditions.

Fault proximity is evaluated by asking whether a capable tectonic structure is present. The licensing
question is whether a capable, potentially seismogenic structure lies within the investigative area,
generally about 200 miles around the site, using sources such as the U.S. Geological Survey Quaternary
Fault and Fold Database [1]. Sites farther from capable or potentially capable sources are preferred
because a nearby capable structure can drive the safe-shutdown earthquake and increase licensing time,
cost, and risk [1].

For Arkansas, the controlling capable source within this radius is the New Madrid Seismic Zone. It
supports screening out northeastern areas for designs whose certified envelope cannot accommodate
the resulting ground motion. The capability determination and resulting ground motion are established
through the probabilistic seismic hazard analysis described in the Seismic Risk discussion and required
under 10 CFR 100.23 and Regulatory Guide 1.208 [19][3][25]. Surface faulting and deformation at or near
the site are separate design considerations under the same framework and are evaluated at closer
distances, including about 25 miles and 5 miles from the site [1][24].

Slope and landslide hazards are geologic and slope-stability factors. The EPRI methodology directs
avoidance of potentially unstable slopes, including ground with paleolandslide characteristics. Section
2.5.5 of the Standard Review Plan requires demonstration of site-slope stability [1][24]. A screening
threshold such as slopes greater than about 12 percent is best understood as a constructability and
stability flag, not a safety limit. Steeper terrain increases grading and foundation cost and raises slope-
stability questions. Low-relief sites are generally preferred.

In Arkansas, these factors track the physiographic provinces. The Ozark Plateaus and Ouachita
Mountains have steeper slopes and higher landslide susceptibility. The Arkansas River Valley, Mississippi
Alluvial Plain, and West Gulf Coastal Plain are generally lower relief. Those lower-relief areas carry
different geotechnical issues, including soft alluvial soils and, in the New Madrid region, liquefaction
potential. Those issues are addressed under subsurface-material and foundation stability [17b][24].

Other geologic hazards are evaluated on the same basis. These include karst and other potential-
collapse features in soluble formations, subsidence from fluid withdrawal, mined ground, soil stability,
and foundation conditions. Competent bedrock or dense, uniform soils are preferred [1][24].

Except for clearly mappable features such as capable faults, these factors rarely operate as regional
exclusions. They are comparison and avoidance factors. They are refined through site-specific
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investigation, including borings and geophysical surveys, during candidate-site review. The most
favorable area is one with relatively simple, well-characterized geology because it is faster, cheaper, and
less uncertain to license [1][24].

2.7 Seismic Risk

The 2022 EPRI siting guide treats seismic screening as design-dependent, not fixed [1]. It carries forward
the EPRI Utility Requirements Document value of 0.3g as the plant siting envelope for large light-water
designs. It also recognizes that newer advanced reactors may support higher ground motions [1].

The guide states that site peak ground acceleration must ultimately be compatible with the selected
design. Typical screening thresholds range from about 0.3g to 0.6g. Without design-specific information,
EPRI recommends 0.3g for large light-water and other large designs. For smaller advanced reactors, it
identifies about 0.5g as a reasonable screening value, based on recent NRC advanced-reactor license
applications [1].

The NuScale US460 reflects that higher envelope. It has a certified seismic design response spectra
horizontal peak ground acceleration of 0.5g [26][27]. Other designs have seismic margin above the 0.3g
screen without changing the design basis. The certified AP1000, for example, is designed to a 0.3g safe-
shutdown earthquake, while its seismic margin assessment demonstrates a high-confidence, low-
probability-of-failure capacity of at least 0.5g. That is margin above the design basis, not the design basis
itself [28].

Consistent with the EPRI guide, areas where peak ground acceleration exceeds the applicable design
threshold at a 2 percent probability of exceedance in 50 years should be excluded for that design [1]. For
this initial screen, the candidate designs span both the 0.3g and 0.5g classes. The conservative 0.3g value
was therefore retained as the common screen, while higher-envelope designs were carried forward where
their design basis may support a higher site value.

The reference basis for peak ground acceleration is the U.S. Geological Survey National Seismic Hazard
Model. It maps PGA for a 2 percent probability of exceedance in 50 years, approximately a 2,475-year
return period, on firm rock with a shear-wave velocity of 760 meters per second. The 2023 50-state
update is the current model [29].

On that basis, eastern and northeastern Arkansas have materially higher seismic hazard because of the
New Madrid Seismic Zone. A USGS urban seismic hazard study for the nearby Memphis and Shelby
County area, a Tennessee urban study used here as a regional indicator, found an average 2 percent-in-
50-year PGA of about 0.58g, with mapped values ranging widely across the county [30]. Calculations from
the 2023 National Seismic Hazard Model at representative area coordinates confirm the screen: the
Phillips area is above the 0.3g screen but at or below about 0.5¢g, while the Craighead/Mississippi area is
well above both values, with the highest hazard along the fault axis [29]. That places the eastern Arkansas
areas of interest, including the Phillips and Craighead/Mississippi areas, at or above the 0.3g screen. The
western, central, and southern areas fall below it, with only the easternmost Central Arkansas node at
Keo approaching the screening value [29].

These are regional, firm-rock, probabilistic values. They are not site-specific licensing results. The exact
PGA for each candidate location must be calculated at its coordinates using the USGS Unified Hazard
Tool. The Safe Shutdown Earthquake Ground Motion used for licensing must then be developed through a
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site-specific probabilistic seismic hazard analysis under 10 CFR 100.23, not read directly from the
national map [3].

Uncertainty in the New Madrid hazard is significant. Knowledge-based uncertainty near the zone can have
a coefficient of variation above 0.6 [31]. Before applying the 0.3g screen, the return period and site class
for the screening value should be confirmed on the same basis as the mapped values. The per-coordinate
hazard values, return period, and site-class assumptions are confirmed at the application stage through
the site-specific probabilistic seismic hazard analysis and development of the Safe Shutdown Earthquake
Ground Motion under 10 CFR 100.23, Regulatory Guide 1.208, and NUREG-0800 Section 2.5 [3][25][24].

How reactor seismic hazard is determined

Seismic design for a nuclear power plant proceeds in two linked steps. First, the design response spectra
define the shaking the plant is built to withstand. Regulatory Guide 1.60 provides a standardized, smooth,
broadband design response spectrum anchored to a design peak ground acceleration, and it forms part
of the licensing basis for many plants built in the 1970s and 1980s. For modern certified designs, the
certified seismic design response spectra are derived from the RG 1.60 shape with broadened high-
frequency content to reflect the higher-frequency ground motions observed at central and eastern United
States rock sites [32].

Second, the site demand is established separately. Under Regulatory Guide 1.208, an applicant conducts
site- and region-specific geological, geophysical, seismological, and geotechnical investigations,
characterizes the seismic sources, performs a probabilistic seismic hazard analysis, analyzes how the
site soil and rock transmit and amplify ground motion, and from these derives a performance-based, site-
specific ground motion response spectrum that satisfies 10 CFR 100.23 [25][3]. That spectrum leads to
the Safe Shutdown Earthquake Ground Motion required by Appendix S to 10 CFR Part 50, and a standard
plantis acceptable at a site only if the site ground motion response spectrum is enveloped by the
certified design spectra [32][25].

A different path applies to non-light-water reactors such as the Natrium sodium fast reactor and the Xe-
100 high-temperature gas reactor. Rather than a single plant-wide safe-shutdown earthquake that a
certified spectrum must envelope, these designs are licensed under the risk-informed, performance-
based methodology of NEI 18-04, which the NRC endorsed in Regulatory Guide 1.233 [33]. Under that
graded approach, structures, systems, and components are first classified by safety significance, then
assigned a seismic design category and a corresponding seismic design basis under ANS 2.26 and
ASCE/SEI 43-05, so that more safety-significant items are designed to more severe ground motion and a
lower target probability of failure. The adequacy of the result is judged against the methodology's
frequency-consequence target rather than against one design response spectrum. The site ground
motion still comes from a site-specific hazard analysis consistent with 10 CFR 100.23, but itis applied in
a graded way, which is why these designs publish no single transferable peak ground acceleration and
instead state their seismic basis as a set of design categories tied to the host site [3][33].

For this reason the USGS National Seismic Hazard Model values used above are appropriate for screening
and relative comparison but are not a site seismic design criterion. The national model reports ground
motion at a fixed firm-rock condition on a coarse grid using generic regional sources. It does not
incorporate the site-specific soil column, soil amplification, liquefaction potential, slope stability, or local
source characterization that 10 CFR 100.23 requires. The governing site values cannot be fixed until the
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geological and geotechnical investigations and the site-specific hazard analysis required under Part 100
and described in RG 1.208 are completed [3][25]. The PGA figures recorded above should therefore be
read as planning-level estimates that informed the elimination of high-hazard areas, not as the licensing-
basis ground motion for any retained site.

Northeast Arkansas counties within and adjacent to the New Madrid Seismic Zone carry the highest
seismic hazard in the state. The zone extends from Cairo, Illinois to Marked Tree in Poinsett County and is
among the most hazardous earthquake zones in the country [19]. The 2023 National Seismic Hazard
Model places much of the northeastern area, including the Craighead and Mississippi County node, at or
above the 0.3g screening value used in this chapter [29]. That hazard removes the area from
consideration for designs whose certified seismic envelope cannot accommodate the local ground
motion, but it does not categorically exclude every design. An SMR or advanced reactor may still meet the
seismic criteria at a northeastern site if it supports a bounding seismic analysis, either by carrying a
higher certified seismic tolerance whose certified seismic design response spectra envelope the site-
specific ground motion, or by applying the risk-informed, performance-based graded methodology of NEI
18-04 as endorsed in Regulatory Guide 1.233. In either case the site-specific ground motion must be
developed through the probabilistic seismic hazard analysis required by 10 CFR 100.23 and Regulatory
Guide 1.208 and shown to be enveloped by, or accommodated within, the design basis [33][3][25].

Reactor design seismic basis

The reactor designs under consideration carry published or estimable bounding seismic values,
summarized in Table 2-1. Three points of context apply when comparing these values to an Arkansas site.
First, a certified design or a standard design approval establishes a standard-plant seismic envelope,
expressed as certified seismic design response spectra anchored to a design safe-shutdown earthquake.
A site is acceptable for that standard plant only if its site-specific ground motion response spectrum falls
within the certified envelope. Where the site exceeds the envelope, the standard design cannot be
deployed there without additional evaluation [28][26]. In Table 2-1, Confidence reads High where the
seismic basis rests on certified or approved desigh documents and Medium, preliminary where it rests on
application-stage documents under NRC review.

Second, a bounding seismic capacity can in some cases be increased for a particular site through design
hardening, for example by founding safety structures on rock, applying the hard-rock high-frequency
envelope, or strengthening selected structures, systems, and components. Such measures are site-
specific engineering decisions that lie outside this screening, so the standard-plant values should be read
as a starting envelope rather than a fixed limit [28].

Third, the construction permit dockets cited here, for the BWRX-300 at Clinch River, the Natrium plant at
Kemmerer, and the Xe-100 at Seadrift, characterize seismic demand and design for those specific host
sites. Their values reflect the seismicity and geology of those sites and do not represent a standard design
that can be transferred to an Arkansas site. For screening purposes they indicate the design approach and
approximate capability, not a bounding value applicable in Arkansas [34][35][36].
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Table 2-1. Reactor-design seismic bases and NRC cross-references (screening-level summary).

Licensing
Design instrument

and status

Certified
design (10
CFR Part 52)

AP1000

Certified
design (10
CFR Part 52)

APR1400

Certified
design (10
CFR Part 52)

ESBWR

Standard
Design
Approval
(issued 2025)

NuScale
US460

Seismic design basis

SSE 0.30g PGA; margin
assessment HCLPF at
least 0.5g; hard-rock
high-frequency
envelope

RG 1.60 design
response spectra
anchored to 0.3g PGA

CSDRS are the certified
foundation-level SSE
response spectra at 5%
damping: RG 1.60
spectra anchored to
0.3g for the low-
frequency range,
enveloped with the
North Anna hard-rock
high-frequency
spectra; DCD Figures
2.0-1 (horizontal) and
2.0-2 (vertical), Table
2.0-1 (c)

CSDRS anchored at
0.5g horizontal, 0.4g
vertical (site-
independent
envelope); bounds RG
1.60 at 0.1g; verified in
the approved US460
SDA Revision 2,
Section 3.7 (value
originates in the

NRC cross-reference
(ADAMS)

Confidence

DCD Rev. 19 (ML11171A500);

FSER NUREG-1793 Supp. 2

(ML112061231) [28]

High

DCD Rev. 3 (ML18228A667),
Tier 2 Ch. 3 (ML18228A650);

FSER Ch. 3 (ML18215A242);

High

HRHF Rev. 3 (ML18078A709)

[37][49][50][51]

DCD Rev. 10 (ML14104A929),
Chs. 2 and 3 (ML14100A504,
ML14100A506); FSER NUREG-
1966 Supp. 1 (ML14265A084)

[38][52][53][54]

High; RG
1.60
anchored to
0.3g

FSER (ML25086A073); SDA
issued 2025 (ML25129A004);
SDAA Rev. 2 (ML25099A236);

US600 precursor

High

(ML20225A154, ML202471)564);
dockets 52-050, 99902078

[26][27][55][56][57][58]
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Construction
BWRX-
300

permit under
review (Clinch
River, TVA)

Construction
permitissued
2026
(Kemmerer)

Natrium

Construction

permit under
Xe-100 )

review (Dow,

Seadrift)

certified US600
precursor design)

Preliminary; the vendor
lists a generic SSE of
0.3g; site-specific
GMRS for Clinch River
in the PSAR and early
site permit; design
derives from the
certified ESBWR

Site-specific, CP-stage;
no generic advertised
PGA; risk-informed
graded seismic design
basis (ASCE 43-05
categories) with site-
specific ground motion
at Kemmerer; in the
PSAR and staff safety
evaluation; sodium fast
reactor (non-LWR)

Site-specific,
preliminary; no single
generic PGA; graded
ASCE 43-05 seismic
design bases (e.g., SDB
5D for Seismic
Category |) with site-
specific ground motion
at Seadrift; in the
PSAR; high-
temperature gas-
cooled reactor (non-
LWR)

CP PSAR Rev. 1
(ML26119A628); CP SER
(ML26168A505); ESP-006 and
ESP SER Sec. 2.5.2
(ML17289B253); dockets 50-
615, 52-047
[34][48][59][60][61]

PSAR (ML24088A059); SER
(ML25329A252); CP CPAR-1
(ML26034B247); Order CLI-26-
5 (ML26063A399); docket 50-
613 [33][35a][62][63][64][65]

CP application and PSAR
(ML25090A057,
ML25090A061); Xe-100 seismic
methodology white paper
(ML23044A310); NRC staff
observations (ML23188A092);
docket 50-614
[33][36][66][67][68][69]

Medium,
preliminary

Medium,
preliminary

Medium,
preliminary

The matrix below cross-references the six areas of interest against the seven reactor designs on a seismic

screening basis. Itis a planning-level indication only. The color reflects whether the site estimated PGA

falls within the design seismic basis at the 0.3g screen: green indicates screening compatibility and red a

site estimated PGA at or above the 0.3g screen. Yellow is an unresolved result. In the yellow cells, Margin
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means a certified design envelope exceeds the 0.3g screen but site compatibility has not been
demonstrated, and Prov. means the design basis is preliminary or is not a transferable standard. In both
yellow cases no compatibility conclusion is drawn and site-specific analysis is required. The colors are a
planning aid, not licensing outcomes. The footnotes carry the qualifications established above and apply
wherever a site equals or exceeds the seismic PGA screen. [29].

Table 2-2. Site-by-technology seismic screening matrix (planning-level, see footnotes).

Area of interest Est. AP1000 APR1400 ESBWR NuScale BWRX- Natrium Xe-
PGA Us460 300 100
Area 1, Flint Creek Below Pass Pass Pass (c) Pass Prov. (b) Prov. (b) Prow.
0.3g (b)
Area 2, Arkansas Below Pass Pass Pass (c) Pass Prov. (b) Prov. (b) Prow.
Nuclear One 0.3g (b)
Area 3, Central Below Pass Pass Pass (c) Pass Prov. (b) Prov. (b) Prow.
Arkansas 0.3g (b)
Area 4, Southwest Below Pass Pass Pass (c) Pass Prov. (b) Prov. (b) Prow.
Arkansas 0.3g (b)
Area 5, Phillips Ator Exceeds Exceeds Exceeds Margin Exceeds Prov. Prov.
above (a) (a) (a) (a) (a) (a)(b) (a)(b)
0.3g
Area 6, At or Exceeds Exceeds Exceeds Margin Exceeds Prov. Prov.
Craighead/Mississippi above (a) (a) (a) (a) (a) (a)(b) (a)(b)
0.3g

(a) Site estimated PGA is at or above the 0.3g project screen, and these eastern areas were eliminated at screening. The USGS
values are planning-level estimates, not site criteria. A site-specific probabilistic seismic hazard analysis under 10 CFR 100.23
and RG 1.208 is required before any value is treated as a design input. The NuScale US460 carries a higher 0.5g horizontal design
envelope (CSDRS) that may accommodate these areas subject to that analysis, shown in yellow. The AP1000 retains seismic
margin, with an HCLPF capacity of at least 0.5g above its 0.30g design basis. Neither changes the 0.3g screening outcome
[3][28][32][25][27].

(b) Construction-permit-stage or non-light-water design. The seismic basis is preliminary and site-specific, not a transferable
standard design. The BWRX-300 carries a generic vendor SSE of 0.3g listed in the IAEA ARIS catalogue, with the licensing value
being the site-specific Clinch River ground motion. The Natrium and Xe-100, as non-light-water designs, use risk-informed,
graded ASCE 43-05 seismic design bases with site-specific ground motion at Kemmerer and Seadrift rather than a single
transferable PGA. Because that basis is set by the site-specific ground motion and the methodology frequency-consequence
target rather than by the 0.3g screen, the Natrium and Xe-100 are shown provisional rather than excluded in the eastern areas at
or above the screen, subject to confirmation by the site-specific probabilistic seismic hazard analysis under 10 CFR 100.23.
Screening results are therefore provisional [34][35][36][33][39].

(c) The ESBWR certified seismic design response spectra (CSDRS) are specified graphically in DCD Figures 2.0-1 (horizontal) and
2.0-2 (vertical) and Table 2.0-1 rather than as a single quoted number. Per the ESBWR Design Control Document, Tier 2, Section
3.7.1 (Document 26A6642AJ, Revision 10), the standard-plant SSE design ground motion follows RG 1.60 ground spectra
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anchored to 0.3g for the low-frequency range, enveloped with the North Anna early site permit hard-rock high-frequency spectra
to form the single CSDRS at 5% damping, defined as free-field outcrop spectra at the foundation level. The CSDRS are higher
than RG 1.60 spectra anchored to 0.1g, satisfying the 0.1g minimum peak ground acceleration required by Appendix S to 10 CFR
Part 50 for the horizontal component of the SSE [38].

2.8 Environmental Considerations

Environmental considerations enter new reactor siting through a regulatory track separate from the safety
and suitability site characterization that governs the rest of this chapter. Site characterization, under 10
CFR Part 100 and the Standard Review Plan, asks whether a site is safe and suitable for a reactor. The
environmental track, under the National Environmental Policy Act as implemented in 10 CFR Part 51, asks
what the effects of building, operating, and decommissioning the plant would be and whether they are
acceptable. The two evaluations share much of the same field data but remain distinct. Under Part 51 an
applicant for an early site permit, construction permit, operating license, or combined license submits an
Environmental Report, whose content 10 CFR 51.45 and related sections set, along with the guidance in
Regulatory Guide 4.2, and the NRC then prepares an environmental impact statement [6][7].

The environmental review for new reactors has recently been streamlined. In April 2026 the NRC
published the final Generic Environmental Impact Statement for Licensing of New Nuclear Reactors,
NUREG-2249, and codified its generic findings in a new Appendix C to 10 CFR Part 51 [8][6]. The GEIS was
developed on a technology-neutral, performance-based basis so that it could apply to any new reactor
design, not only advanced reactors, provided the project fits within two bounding descriptions: a plant
parameter envelope, which sets bounding values for reactor design features regardless of site, and a site
parameter envelope, which sets limiting site conditions such as the site size, the size of the water body
supplying the plant, and the extent of wetlands and floodplains [8]. Using these envelopes, an
interdisciplinary team of NRC and national-laboratory subject matter experts evaluated 119
environmental issues across 15 resource areas [8].

The GEIS sorts those issues into categories. It found 100 to be Category 1, meaning the impact can be
resolved generically, either because it is beneficial or because it is SMALL and adverse for any project
bounded by the relevant envelope values. It found 17 to be Category 2, requiring a project-specific
analysis of site conditions. It classified the remaining two, both electromagnetic-field issues, as not
applicable because the science is uncertain [8]. An applicant whose project fits within the plant and site
parameter envelopes may cite the codified generic finding for a Category 1 issue with no further analysis,
unless new and significant information would change the conclusion, and must supply a site-specific
analysis only for the Category 2 issues and for any issue where the project falls outside the envelopes
[8][6]. The NRC then documents the result in a project-specific supplemental environmental impact
statement, and the codified findings are committed to review on a ten-year cycle [6].

For siting, the environmental analysis is a required part of any new-reactor application, but it rarely
eliminates a site. The generic framework treats the common impacts of a bounded project as not
environmentally significant so long as the project remains within the generic plant and site parameter
envelopes. Facility design, operational controls, and mitigation typically resolve the remaining issues,
including the 17 Category 2 issues that require project-specific analysis. The Commission’s long-standing
position, upheld in Baltimore Gas and Electric Co. v. NRDC, 462 U.S. 87 (1983), is that such generic
environmental findings are a reasonable basis for licensing [6]. In practice, environmental considerations
shape how a plant is designed and operated and what mitigation the applicant commits, and they can
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favor one candidate area over another, but the NRC seldom excludes a nuclear plant outright on
environmental grounds. The screens that actually remove candidate areas in this chapter are the safety
and suitability criteria, principally seismic hazard and, for large reactors, proximity to population centers.

This environmental track is presented here as context for the site selection rather than as part of the
safety screening. The hydrologic, meteorological, ecological, and population data developed for site
characterization also feed the Environmental Report and the supplemental environmental impact
statement, but the two analyses answer different questions and are kept separate, consistent with the
treatment throughout this chapter [6][8].

3 Siting Procedure

The siting procedure consists of the following five primary process steps.

These steps follow the EPRI site-selection methodology [1] and align with the site-selection guidance in
NUREG-1555 [44] and Regulatory Guide 4.2, Revision 4 [7], the 2026 revision reflecting the new-reactor
Generic Environmental Impact Statement codified in Appendix C to 10 CFR Part 51 [8]: Except where
noted, the procedural descriptions in Sections 3.1 through 3.6 paraphrase those sources.

1. Identify the region of interest (ROI).
2. Screen to candidate areas.
3. Identify potential sites.
4. Screen to candidate sites.
5. Identify proposed and alternative sites.
Three analytical processes are applied in executing the procedure, as follows:

+ Siting criteria: application of criteria that represent regulatory, facility design, and environmental
requirements, which affect site suitability and are considered in site selection.

+ Criterion scoring: development of utility functions that quantify the relative suitability of a site with
respect to a single criterion.

+ Criteria and importance weighting: development of weight factors that reflect the relative importance
of individual criteria in siting and development of a composite suitability value that reflects siting
tradeoffs among criteria.

Several criteria now screen differently because of recent regulatory and technology changes. Seismic
screening is design-dependent, not fixed, consistent with the graded, risk-informed approach for
advanced and non-light-water reactors. For qualifying small modular reactors, emergency planning zones
are now sized by dose consequence under 10 CFR 50.160 rather than by a fixed ten-mile radius, which
reduces the population-screening burden. Environmental review is also narrower because of the new-
reactor Generic Environmental Impact Statement, NUREG-2249, now codified in Appendix C to 10 CFR
Part 51 and supported by Regulatory Guide 4.2, Revision 4.

The cooling and heat-sink criterion is also technology-dependent. Air-cooled and hybrid designs can
reduce, or in some cases largely remove, the surface-water constraint. The scoring weights should reflect
these design-dependent and technology-specific differences [1][13][5][7][8].
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The criteria applied in the scoring step fall into three groups: socioeconomic factors, proximity factors,
and safety factors. The candidate factors in each group are listed below. The safety factors correspond to
the site-characterization criteria developed in the opening sections of this chapter, while the
socioeconomic and proximity factors capture the economic, infrastructure, and community
considerations weighed alongside them. The factor set draws on the EPRI siting guide and published
siting-screening criteria [1].

3.1 Factors Affecting Siting
3.1.1 Socioeconomic Factors

- Nuclear Restrictions

- Energy Prices

- Net Electricity Imports

- Nuclear Sentiment

- Nuclear Inclusive Policy
- Market Regulation

- Construction Labor Rate

3.1.2 Proximity Factors

- Population

- Operating Nuclear Facilities

- Nuclear Research and Development
- Substations

- Generator Retirement

- Transportation

- Streamflow

3.1.3 Safety Factors

- Social Vulnerability Index

- Protected Lands

- Hazardous Facilities

- FaultLines

- Landslide Hazard

- Safe Shutdown Earthquake
- 100-Year Flood

- Open Waters and Wetlands
- Slope

3.2 Identification of the Region of Interest

The process starts with the Region of Interest (ROI). Each step successively narrows the area and then the
number of sites until it identifies alternative sites and a proposed site. The process also uses resources
efficiently in characterizing sites, so the results of each step show where resources are best invested for
the next step. Starting from the ROI, each stage reduces the area under consideration and applies more
detail to the areas and sites that looked more favorable in the earlier stages.
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3.3 Identification of Candidate Areas

At this stage, the ROl is screened to remove unfavorable areas and identify candidate areas for later
canvassing. The first screen applies exclusionary factors. These eliminate areas where a nuclear facility is
not feasible because of regulatory, institutional, design, or environmental constraints.

The remaining area may then be screened with avoidance factors. These remove areas that are feasible
but less favorable, further narrowing the search. The process is iterative. If the remaining area is too small
to produce an adequate number of potential sites, the avoidance factors may be relaxed and the screen
repeated. If the remaining area is too large, and additional avoidance factors can be justified, the criteria
may be tightened and the screen repeated.

Avoidance screening continues until the candidate areas are large enough to support multiple siting
options, but not so large that the next step becomes unmanageable. It also ends when no more restrictive
avoidance factors can be defensibly applied.

Application to Arkansas

Drawing on EXCEL’s knowledge of the State’ and interviews with stakeholders, the EXCEL team screened
Arkansas to the six candidate areas shown in Figure 3-1 below. Other areas could also be good
candidates, such as Little River and nearby counties or Scott County. Those areas require additional
analysis in future studies.

The transmission screen informed selection of the candidate areas. Grid interconnection capacity (and to
some extent water availability) is the constraint on small modular reactor deployment in Arkansas. A site
without access to firm injection capacity cannot, absent an expensive and time-consuming transmission
build-out, host new generation regardless of its other merits. The transmission screening performed by
Nucleon and described in Section 4 evaluated incremental injection capability at 230 to 500 kilovolt
nodes under single-contingency conditions and grouped the nodes able to accommodate the screening
threshold into six areas of interest. The 600 megawatt injection floor used in that screenis a
representative project threshold rather than a regulatory standard. Area 1 at Flint Creek falls below it and
was retained at EXCEL’s request because stakeholder interviews identified Northwest Arkansas as a load
pocket, an area of high demand relative to local generation. The statewide screen applied the
transmission criterion uniformly. Scoring and weighting of the remaining criteria would occur at the
candidate-site stage described in Section 3.5.

T One of the authors is an Arkansas native.
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Figure 3-1. The six areas of interest selected as candidate areas for a new nuclear build.

Using the transmission screen as a filter helps the siting methodology, because several of the resulting
areas also coincide with cooling-water sources. Area 2 is the existing Arkansas Nuclear One site in Pope
County, which carries an established licensing and operating record. The central and Arkansas River
areas align with the McClellan-Kerr Arkansas River Navigation System and with the retiring White Bluff
plantin Jefferson County, which has its own transmission infrastructure. The southwestern areas include
the Ouachita and Red River systems. Locating candidate areas where interconnection, cooling water, and
in some cases existing infrastructure are already present reduces development time and cost, and it
concentrates further investigation where it is most likely to be productive.

The remaining suitability criteria were then applied to the six candidate areas as avoidance and exclusion
factors, and the results are developed in Section 2. This sequence accounts for the differentiated
outcomes reported in this chapter. Area 1 lies below the transmission injection floor. Areas 5 and 6 lie at
or above the 0.3g seismic screening value because of the New Madrid Seismic Zone, and they were
eliminated for the designs whose certified seismic envelope cannot accommodate the local ground
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motion and carried only provisionally for the risk-informed advanced designs. The central, Arkansas River,
and southwestern areas fall below the seismic screen and were carried forward. The flooding, population,
and water-availability criteria further differentiate the areas as set out in Sections 2.1 and 2.4.

Two sets of identifiers appear in the supporting material and are reconciled here. The transmission
screening labels the regions as areas of interest 1 through 6. The preliminary water-availability
assessment prepared by Halff Associates labels locations as Halff Sites and includes a seventh location,
Halff Site 7 at Millwood Lake, which has no corresponding transmission area of interest and is therefore
not carried as a separate candidate area in this chapter. (Although, as noted above, Little River County
may be an acceptable siting location and future analysis should consider it). Except for that seventh
location, the Halff Sites correspond to the areas of interest by number, so that Halff Site 1 lies within Area
1 and the remaining sites follow in the same order. References in this chapter to a Halff Site identify the
water-assessment location within the corresponding area of interest.

3.4 Identification of Potential Sites

Potential sites are identified by canvassing the candidate areas from Step 2 to locate discrete areas that
appear favorable as nuclear plant sites. Professional judgment should be incorporated into defining
potential sites to ensure they are feasible, optimized to the extent possible, and allow flexibility in the site
layout process.

Atypical process for conducting this canvassing of candidate areas is as follows:

1. Satellite imagery of the candidate areas is viewed using Google Earth. Potential sites of the target
size are identified by applying the considerations described in the next list.

2. U.S. Geological Survey (USGS) topographic maps of 1:100,000 and 1:24,000 scale and other
source maps, as available, are examined to identify areas for potential sites and to clarify and
optimize locations identified from satellite photography. The information on identified sites is
supplemented using state maps and atlases, as feasible

3. The latitude and longitude of the approximate geographic center point of each potential site are
noted.

Specific considerations applied in identifying potential site locations, as feasible and as applicable to the
owner-operator’s ROI, are as follows:

+ Atleast one potential site for each major water source or group of sources (note that some advanced
reactors may need significantly less water).

+ Atleast one potential site in each candidate area.

Location in lower seismic risk areas.

+

+ Proximity to transmission (reactors of lower power may need less transmission line injection capacity,
so existing transmission capacity is more likely to work, and a larger number of lower-voltage lines
may satisfy this objective).

For non-electrical missions such as process heat, proximity to end users.

Proximity to load centers.

Avoidance of high-population and high-population-density areas

Avoidance of ecologically sensitive and special designation areas.

+ + + + +

Avoidance of wetlands to the extent practical.
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+ Avoidance of special dedicated land uses (such as national parks, Indigenous lands, historic areas,
and cemeteries).

+ Proximity to transportation and heavy-haulinfrastructure (such as rail lines and barge terminals).

+ Diversity of potential sites within large candidate areas.

+ Potential sites that are particularly compatible with the owner-operator’s business objectives.

The resulting set of potential sites should be large and diverse enough for the owner-operator to
demonstrate that the results represent the major siting trade-offs in the ROl and reflect the best sites that
can reasonably be found there. Recent site selection studies have typically included 10 to 20 potential
sites at this stage, based on ROls limited to the owner-operator’s service territory [1].

3.5 Identification of Candidate Sites

The goal of Step 4 is to show and rank a relatively small number of candidate sites (from the set of
potential sites) for a more detailed study and to identify the proposed and alternative sites. Although
there is no firm requirement for the number of candidate sites, NUREG-1555 provides the guidance that,
in general, “three to five alternative sites in addition to the proposed site could be viewed as adequate”
[44].

Depending on the number of potential sites identified in Step 3, this screening process may be conducted
in multiple steps. This approach is used as a resource optimization technique in which the full set of
potential sites is analyzed using an initial set of screening criteria. The sites determined to be best in this
step are carried forward for detailed analysis in the next substep, so that increasingly detailed criteria and
analyses are applied as the number of sites under consideration is successively reduced until a set of
candidate sites is identified.

Many owner-operators have conducted the “potential site-to-candidate site” screening using a two-step
process. This two-step process screens potential sites, identifying primary sites (i.e., the top potential
sites). A larger, more detailed set of general siting criteria is then applied to the primary sites to identify
candidate sites. The following discussion is organized around this approach. However, owner-operators
should use as many, or as few, steps as are appropriate for the number of sites under consideration and
the issues affecting their site identification process.

For each of these substeps, the overall process for evaluation of sites consists of the following elements:

+ Develop criterion ratings by assigning each potential or primary site a rating (for example, 1 to 5,
where 1 = least suitable, 5 = most suitable) for each of the criteria evaluated in the substep.

+ Develop weight factors reflecting the relative importance of each criterion.

+ Develop composite site-suitability ratings that reflect the overall suitability of each site by multiplying
criterion ratings by the criterion weight factors and summing over all criteria for each site.

Screening criteria are derived from the larger set of more detailed criteria applied in this chapter. They are
intended to provide insights into the overall site suitability tradeoffs between the potential sites and to
take advantage of data available at this stage of the site selection process.

Although the individual criteria selected for the screening to primary sites should reflect issues and data
availability specific to the owner-operator’s ROI, the following is a typical set of screening criteria used in
recent applications:
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Seismic

Water supply for cooling or ultimate heat sink (as necessary for the technologies under consideration)
Flooding

Population

Hazardous land uses

Ecology and wetlands

Railroad, barge, and highway access

Transmission corridors

Existing land ownership or potential for acquisition
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3.6 Proposed & Alternative Sites

Once candidate sites have been identified, the process of selecting a proposed site is unique to the
owner-operator’s:

Business plan for the new nuclear plant.
Existing knowledge of the sites under consideration.
Level of confidence needed to make a management decision on a proposed site.

+ + + +

Characteristics of the candidate sites themselves (such as ownership, seismic, and meteorological).

4 Transmission & Grid Integration

Grid integration depends both on the character of the existing Arkansas bulk power system and on where
that system can absorb new generation. Arkansas sits at the boundary of two regional transmission
organizations: the eastern two-thirds of the state lies in the Midcontinent Independent System Operator
(MISO) South subregion, where Entergy Arkansas is a member, and the western and northwestern
portions lie in the Southwest Power Pool (SPP), served principally by Southwestern Electric Power
Company, the Arkansas Electric Cooperative Corporation, and Oklahoma Gas and Electric, together with
rural cooperatives. The bulk system operates within the Eastern Interconnection under North American
Electric Reliability Corporation standards, with regional-entity oversight principally by the SERC Reliability
Corporation for the MISO footprint and the Midwest Reliability Organization for the SPP footprint [40d].

Entergy Arkansas owns the bulk of the state's high-voltage network, roughly 5,100 circuit miles of
transmission lines and 151 transmission substations, from the 500 kV backbone down through the 161 kV
and lower network [40b]. The 500 kV backbone runs diagonally across the state, linking generation in the
Arkansas River Valley, including Arkansas Nuclear One near Russellville, northeast to the TVA
interconnection near Memphis and south into the Entergy system in Louisiana. The Entergy Arkansas
portfolio reaches approximately 7,300 MW of resources by 2026, and the 2024 Integrated Resource Plan’s
reference-case peak forecast approaches 8,000 MW over the planning horizon, driven by large new loads
[40].

Two features of the present system bear on siting. The MISO South subregion has historically been
capacity-constrained relative to MISO North, with limited north-to-south transfer capability between the
subregions, a constraint documented by MISO’s Independent Market Monitor, which reports transfer
limits of 2,500 MW south-to-north and 3,000 MW north-to-south [40c]. At the same time, several near-
term investments are planned or underway, including the Ironwood simple-cycle combustion turbine
(Lake Catherine Unit 5), which will replace Lake Catherine Unit 4 in Hot Spring County [40e], Entergy’s
southeast Arkansas reliability program, a 500 kV loop near West Memphis, MISO’s Long-Range
Transmission Planning for the South subregion, and SPP’s High Impact Large Load interconnection
framework, proposed in 2025 and approved by FERC in January 2026, offering a faster combined process
for large new loads and generation [40][40a]. These developments would shape the transmission
conditions at the candidate areas over the project timeline.

Nucleon Energy Inc. (“Nucleon”) was subcontracted to perform a transmission-based screening of the
Arkansas bulk power system to identify areas where the existing and planned grid could host new small
modular reactor (SMR) generation under a 2035 planning outlook [21].
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The Nucleon screening used the Eastern Interconnection Reliability Assessment Group (ERAG) Summer
and Winter 2035 power-flow cases to evaluate the incremental megawatt (MW) injection capability at 230
to 500 kV transmission nodes within Arkansas under single-contingency (N-1) conditions. Nucleon
treated nodes able to accommodate at least 600 MW of N-1 injection without exceeding facility thermal
ratings as viable and grouped them into broader Areas of Interest [21]. The 600 MW threshold
corresponds to a representative multi-unit SMR project, on the order of two 300 MW units, and is a
screening floor rather than a regulatory standard. The Nucleon report confirms this threshold and the use
of the ERAG Summer and Winter 2035 cases, Series 2025, and it treats single-contingency thermal limits
as the defining constraint with no transmission reinforcements or operational mitigations assumed [21].
The report notes that the areas are compatible with configurations built up from 300 MW units, with the
higher-capacity areas able to host multiple units and a broader range of designs and the lower-capacity
areas favoring smaller initial unit counts [21]. Area 1, at approximately 531 MW of N-1 injection capability,
sits below the 600 MW two-unit floor and supports a single 300 MW unit without reinforcement [21].

The screening identified six Areas of Interest, summarized in Table 2-4: Flint Creek in northwest Arkansas,
Arkansas Nuclear One in Pope County, Central Arkansas including the Hot Spring, Sheridan, and Keo 500
kV substations, Southwest Arkansas near Camden, Phillips near Helena-West Helena, and
Craighead/Mississippi in northeast Arkansas [21].

Table 2-4. Indicative SMR interconnection capacity by Area of Interest (representative N-1 minimum
injection), per Nucleon [21].

Area of Interest Representative substation NominalkV Representative N-1
injection (MW)

1. Flint Creek Flint Creek Power Station 345 ~531 (below the 600 MW
floor; tracked at EXCEL’s
request)
2. Arkansas Nuclear One Arkansas Nuclear One 500 kV 500 ~614
substation
3. Central Arkansas Hot Spring, Sheridan, and Keo 500 ~768 to 929 (three nodes)

substations

4. Southwest Arkansas McNeil substation (near 500 ~1,003
Camden)
5. Phillips Ritchie substation (near 230 ~716

Helena-West Helena)

6. Craighead/Mississippi = Sandy Bayou substation 500 ~2,424
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The Nucleon assessment is a screening-level, transmission-thermal study. Formal interconnection
scope, cost, and timing for any specific project would be established only through the applicable
Southwest Power Pool or Midcontinent Independent System Operator interconnection process. The next-
stage analyses, namely steady-state voltage and reactive-power studies and dynamic-stability analysis,
together with the formal generator interconnection studies, would be performed through that process
once a specific site and design are fixed [21].

Several of the transmission Areas of Interest coincide with identified cooling-water sources evaluated in
the supporting water assessment, including Arkansas Nuclear One with Lake Dardanelle and the
Arkansas River corridor near Redfield [21][20].

5 Special Considerations

Beyond the technical screening criteria, several strategic and load-related considerations bear on where
new nuclear generation in Arkansas would be most useful. These are not site-suitability criteria in the
regulatory sense. They reflect where electrical demand is growing, where existing infrastructure could be
reused, and where a known constraint must be weighed against that demand.

South Arkansas is a candidate area for supporting regional industrial load. The region has an established
defense manufacturing presence, and it is now the center of emerging lithium development: the
Smackover Lithium South West Arkansas project, a Standard Lithium and Equinor joint venture in
Columbia and Lafayette counties, received final integration approval from the Arkansas Oil and Gas
Commission in October 2025 [41a][41b] and is targeting first commercial direct-lithium-extraction
production in 2028 [41][41a][41Db]. Direct lithium extraction and downstream battery-material processing
are electricity-intensive, so a firm low-carbon supply in south Arkansas would align generation with
anticipated industrial growth.

Northeast and eastern Arkansas is a second area of strong load growth. Mississippi County is the largest
steel-producing county in the United States, with continuing investment in steelmaking and processing,
and the eastern part of the state is attracting large data-center projects, including a multibillion-dollar
Google campus at West Memphis served by Entergy Arkansas [42][42a]. The special consideration for this
area is seismic risk. The New Madrid Seismic Zone places much of northeastern Arkansas at or above the
0.3g screening level used in this chapter, which is why the Phillips and Craighead/Mississippi areas of
interest were screened out for most designs and carried only provisionally for the risk-informed advanced
designs. Siting to serve this load would therefore depend either on locating generation just outside the
high-hazard zone or on a design whose site-specific seismic analysis can accommodate the local ground
motion.

Retiring coal units offer ready sites for replacement nuclear generation. Under a Clean Air Act settlement
filed in federal court, Entergy Arkansas will cease burning coal at the White Bluff station by the end of
2028 and at the Independence station by the end of 2030 [43][43a]. Reusing a retiring thermal site can
shorten development by taking advantage of established cooling-water access, switchyards, and, most
importantly, existing grid interconnection, which is consistent with the transmission constraints
discussed earlier in this chapter.
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Additional units at Arkansas Nuclear One are a further option. The existing two-unit site in Pope County
carries an established licensing and operating record under the site-related criteria evaluated in this
chapter, which makes it attractive for expansion. The transmission screening identified roughly 614 MW of
single-contingency injection capability at the ANO node, enough for a two-unit 300 MW project without
reinforcement [21]. Adding generation beyond that level would require transmission upgrades, with actual
requirements determined through the formal interconnection process [21]. The feasibility of a larger build
at the site is therefore tied to those upgrades rather than to site suitability alone.

6 Engineering Services Required

A new nuclear project in Arkansas will procure engineering services in five classes, running from site
characterization through construction oversight. [20][21].

Site characterization. Confirming a candidate site requires geotechnical investigation, a site-specific
seismic hazard analysis under 10 CFR 100.23, hydrologic and flooding analysis, an onsite meteorological
measurement program under Regulatory Guide 1.23, and environmental baseline surveys. Sections 2.3
through 2.7 of this chapter describe the regulatory basis for each. These services produce the site data a
license application must contain.

Licensing engineering. An applicant prepares a safety analysis report and an environmental report. 10
CFR 51.45 requires the environmental report to accompany the application [70]. Preparing these
documents and responding to NRC requests for additional information is specialized work. Chapter 7
describes the available license types: the early site permit, the construction permit, the combined
license, and the Part 53 and Part 57 pathways.

Transmission and interconnection engineering. The project needs interconnection studies through the
MISO or SPP queue, transmission planning, and switchyard design. Nucleon reports that interconnection
and project planning can take 3 to 4 years to reach reasonable certainty [21], so this work starts early.

Design, procurement, and construction. The reactor vendor supplies the nuclear reactor plant design.
An architect-engineer completes the balance-of-plant design, and an engineering, procurement, and
construction (EPC) contractor executes the build. Recent projects show the pattern: Bechtel holds the
EPC role at the Natrium plant in Kemmerer, Wyoming (Chapter 3). Chapter 7’s Vogtle case study shows
what the EPC relationship can do to a project when the contractor fails. EPC contract structures, vendor
financial health, and contingency planning must be carefully considered before contracting (Chapter 7).

Owner’s engineer and quality assurance. The project owner needs engineering capability independent
of the vendor and the constructor. Chapter 7’s Vogtle lessons state the point directly: strong owner’s
engineer capability and independent monitoring are essential, not optional. All safety-related design and
construction services must run under a quality assurance program meeting 10 CFR Part 50, Appendix B,
which "establishes quality assurance requirements for the design, manufacture, construction, and
operation of those structures, systems, and components" [71]. Suppliers of safety-related pressure-
retaining components must hold special nuclear certifications.

Arkansas firms can currently perform portions of this work. The nuclear-grade services, licensing
engineering, safety analysis, and Appendix B design work, currently would come from national or
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international companies. Arkansas companies could enter further into the nuclear supply chain were
they to obtain the necessary nuclear certifications. Licensing consultants like EXCEL can help with that.

7 Potential technology selection

The screening criteria are largely subjective. A few can be expressed objectively through calculations, but
most require judgment on subjective factors. Many of the technologies are still evolving, so credible
information is limited for some, which forces subjective extrapolation and prediction. The criteria below
are the study team’s assessment framework.

>

Suitability to the Siting Scenario
Design Maturity

Ability to Commercially Perform
Safety Philosophy

Supply Chain

Fuel Cycle

Licensing Progress

Schedule Expectations

TIOMMOUOW

Indicative Economics

These criteria frame the technology evaluation that follows. The next chapter, Chapter 3, surveys the
candidate reactor technologies against which they apply, giving a high-level technical review of the
Western reactor designs currently under development or regulatory review in the United States, the
United Kingdom, and Canada [13]. Chapter 3 organizes those designs into Generation lll-plus large
reactors, light-water small modular reactors, and non-light-water small modular reactors, and it develops
the design-specific parameters, including the seismic, cooling-water, and licensing-status information
referenced in this chapter, that are needed to judge each candidate technology against the criteria listed
above.

Applying these criteria to the site characteristics in this chapter and the technology review in Chapter 3
supports conclusions at the specification level.

+ Seismic capability. For most of Arkansas, a design screened at 0.3g satisfies the siting envelope.
Serving northeast Arkansas load requires either siting outside the high-hazard zone or a design whose
site-specific seismic analysis accommodates New Madrid ground motions, which favors the roughly
0.5g-class advanced designs carried provisionally for those areas (8§ 2.7, 5).

+ Water demand. Cooling water is a controlling siting variable. A design with lower withdrawal
requirements, including the gas-cooled designs with minimal water demand, widens the set of viable
candidate areas beyond the main-stem river corridors (8§ 2.4, 2.5; Ch. 3 comparative tables).

+ Unit size. The transmission screening treated 600 MW of single-contingency injection as the viability
floor, on the order of two 300 MW units. A project sized in blocks of roughly 300 to 600 MW matches
existing grid capability at the identified areas of interest without reinforcement. A larger plantis
feasible where transmission upgrades fit the schedule and budget (§ 4).
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+ Industrial uses. Serving process-heat loads requires a design that delivers high-temperature heat.
Among the reviewed designs, the high-temperature gas reactors, with core outlet temperatures near
750 °C, best support that use. All designs can support electricity production (Ch. 3; § 5).

+ Maturity. Design maturity and the ability to commercially perform favor a design holding NRC design
approval, an active and well-populated NRC licensing docket, under construction, or operating.

This study does not select a reactor, as that question cannot be fully answered unless a site and power
off-taker are determined.

8 Development Timeline

The phases below assemble the schedule evidence from this study into one view. Durations are ranges
drawn from the cited chapters, not commitments.

Phase Duration Basis
Feasibility and policy This study, delivered under Act 707. Chapter 6
. Complete - I
foundation recommends additional legislation.
Chapter 2 siting procedure. Historically, this
Site selection, would have taken 3 to 4 years, but the authors
characterization, and 2to 3years believe that energetic development combined

interconnection

with a federal administration promoting nuclear
can shorten the timeline.

NRC licensing (initial
construction permit)

Roughly 1.5to 4 years,
likely closerto 1.5
years given recent

reforms at NRC

Hermes 2 construction permits issued 16 months
after application, after pre-application
engagement since 2018. Vogtle COL: application
2008, licenses 2012 (Ch. 7).

Construction

4 to 11 years depending|
on design and project
discipline

Vogtle: first nuclear concrete 2013, commercial
operation 2023 and 2024 (Ch. 7). SMR and
microreactor targets of 3 to 5 years are targets,
not yet demonstrated in the U.S. (Ch. 1).

Total, planning to
operation

10 to 20 years for large
plants, shorter (6-12
years) for SMRs?

Chapter 1 (Congressional Research Service,
2025). The authors also have personal experience
in estimating these times for reactor vendors and

utilities.

Thus, an Arkansas project entering site selection in 2027 could reach commercial operation in the mid-
2030s.

2 Note that some portions of the phases can run in parallel, e.g., awaiting permissions to begin construction can
occur while also finalizing site permissions.
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Acceleration and Efficiencies

¢ Reuse retiring thermal sites. Entergy Arkansas ceases coal at White Bluff by the end of 2028 and at
Independence by the end of 2030. Reuse shortens development through established cooling-water

access, switchyards, and existing grid interconnection (Ch. 2, § 5).

¢ Expand at Arkansas Nuclear One. The site carries an established licensing and operating record.
Transmission screening found roughly 614 MW of single-contingency injection capability at the ANO
node without reinforcement, thus transmission upgrades will be needed (Ch. 2, § 5).

e Separate site approval from design choice. An early site permit resolves site suitability years before
the reactor design is selected or construction started (Ch. 1).

¢ File for interconnection early. SPP’s High Impact Large Load framework, approved by FERC in
January 2026, offers a faster combined process for large new loads and generation, and the 3-to-4-
year certainty horizon makes the queue a schedule driver (Ch. 2, § 4 and Appx. B).
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