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Siting Tool for Advanced Nuclear Development - STAND

• What is it?:
• An integrated tool used to help 

identify and compare possible 
siting locations inside the 
continental U.S. for advanced 
nuclear facilities based on 
factors related to 
Socioeconomics, Proximity, 
and Safety

A tool to help answer the 
question of “Where?” and 
“Why there?”



Siting Tool for Advanced Nuclear Development - STAND

Discover areas that may be a good fit

Explore areas to identify specific sites

Compare sites to identify an optimal option

• Provides a systematic way based on user siting preferences and 
priorities to:



Siting Tool for Advanced Nuclear Development - STAND

Factors Definition

Socioeconomic Social, economic, and local energy policy factors that could 
potentially influence state and local acceptance of construction and 
operation of the facility.

Proximity Environmental and regulatory exclusion zone criteria, distances to 
infrastructure that could facilitate or support construction and 
operation of the facility.

Safety Regulatory guidelines for environmental and geologic safety 
factors, safety risks, mitigation approaches.

• Factors
• 3 categories of factors are considered based on user priorities and 

preferences



Siting Tool for Advanced Nuclear Development - STAND

Phase 1
Siting Study
2020-2021

Phase 2
Tool 

Development
2021

Testing Phase
for STAND
2021-2022

STAND 
Release

2022

Future 
Development

2022-

• Timeline

Timeline Notes

Phase 1 • Individual tools from participating organizations were utilized for select sites for demonstration
• Public report available on OSTI (https://publications.anl.gov/anlpubs/2021/04/167516.pdf)

Phase 2 • Integrated tool development
• Meeting and input from social science academics and industry members

Testing Phase • Internal and beta testing
• Issues and bugs resolved

STAND Release • Tech Talk
• STAND training sessions 

Future Development
(possible)

• Expansion of the tool to include more areas
• Updates and improvements based on user needs and input

https://publications.anl.gov/anlpubs/2021/04/167516.pdf


Siting Tool for Advanced Nuclear Development - STAND

• Team

NRIC
Project Management

Trina Davis

University of Michigan
Integrated Tool 
Development

Gabrielle Hoelzle
Kevin Daley
Todd Allen
Barbara Peitsch
Denia Djokić

ORNL
OR-SAGE Integration

Randy Belles
Olufemi Omitaomu

Argonne
Project Coordination &
Comparison Models

Matthew Bucknor
Michael Samsa
John Hummel
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User-friendly Guidance Features

• Page Level Information Boxes

• Indicator Level Information Boxes

• Reference Maps
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OR-SAGE: Oak Ridge Siting Analysis for Power 
Generation Expansion is a geographical 
information system (GIS) process tool

• Objectives:
• Use industry-accepted parameters for screening
• Use array of GIS data sources and spatial modeling capabilities at ORNL

• Approach:
• Adapted 10 CFR 100 requirements (through application of NRC RG 4.7 siting 

guidance and 2002 EPRI Siting Guide screening criteria) for nuclear power 
plants to GIS technology
• Use ~ 50 datasets to scan the contiguous U.S. (~1.8 billion acres) using      

100 m by 100 m grid cells (2.5 acres)
• Results in a searchable land database of ~ 700 million cells



Single issue potential:
Yellow + Green = 74.7%
potentially meets criteria

Aggregate for 50-acre sites – 26.9% of US meets all criteria
Composite Map Result

Green – Meets all Criteria
Yellow – Single issue
Orange – Two issues
Blue – 3+ issues

OR-SAGE provides capability to 
interrogate any cell to evaluate status.

Base Map – 33.4% of US meets all criteria

OR-SAGE is typically used to provide informative visual 
results on a national, regional, or local scale
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OR-SAGE provides pre-processed data to STAND for use 
in the Exploration and Comparison phases

OR-SAGE Screening Parameters Available in STAND Values Offered

Population density (people/square mile) Area > 500 ppsm within 2, 5, or 10 miles 
(2018 data or 2030 projection)

Protected Lands (roll-up layer) Wide variety of subsets to select from

Proximity to hazards (roll-up layer) Airports; military facilities; chemical and energy 
facilities that pose a fire, missile, or toxic gas hazard

Landslide hazard (moderate or high) Area flag based on USGS soil risk data

Proximity to surface faults Set buffer distance based on fault length as 
determined by 10 CFR 100, Appendix A, Table 1

Safe shutdown earthquake (peak ground acceleration) Area > 0.3, 0.4, 0.5, or 0.6 g

Slope Area > 12% or 18% grade

100-year floodplain Area in floodplain

Wetlands/Open water Area in designated wetland and in open water



Summary of OR-SAGE - STAND interaction

§ In the Exploration phase of STAND, the impact and 
sensitivity of various siting parameters can be explored 
around sites of interest
– Only parameters of interest at values of interest need be selected

§ In the Comparison phase of STAND, the relevance of 
the available siting parameters based on user weighting 
can be assessed across sites of interest
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Site Comparison

Site comparison uses a multi-objective evaluation model as a structured 
framework for identifying which proposed sites best maximize the attributes that 
the user values.
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Objectives and
Performance Characteristics
Site comparisons are structures around three objectives, each of which contains 
multiple attributes that describe the performance characteristics of the sites.
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Value Functions

“Value functions” convert performance characteristics, in many different units, to 
a single measure of relative value so they can be weighted and summed to give 
an overall measure of site performance.

It is customary to 
assign the worst 
performance a 
relative value of 0 
and the best 
performance a 
relative value of 1.
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User Preferences 
are Reflected in “Weights”
Weights reflect how relevant (important) each site characteristic is to site 
selection and how significant (sensitive) the performance difference is across the 
alternative sites.

§ Measure Relevance 
§ How important is the measure in your 

selection of a site?
§ How much do you care about the 

measure?
§ Range Significance 

§ How great is the measure difference 
between the best and worst cases?

§ If the measure is the same for all sites, 
Range Significance = 0

(Showing highest cell weight)
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Site Comparison
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Site Comparison Results

Site comparison results are displayed in various graphical forms that enable the 
user to easily understand the results.
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Beta Testing

48

•There were 13 testers in the testing pool

•Conducted over two weeks in November and 
December 2021

•Testing was conducted 1:1 via video conference.

•Both facilitators and testers completed a survey 
after the beta test
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Potential Upgrades

Expand current coverage of Alaska and Hawaii

Add Puerto Rico

Add environmental justice indicators such as: existing nuclear waste 
sites, energy burden, and EJSCREEN data
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Small Group Training Sessions
§ Additional Small Group Training Session for STAND will be offered in mid to late February 

§ Please email Emily Nichols at Emily.nichols@inl.gov with a list of personnel from your 
organization interested in small group training no later than February 4th 2022

§ Training sessions quantity and duration will vary depending on interest and availability.
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Q&A



Thank you!

Contact: NRIC@inl.gov
Website: nric.inl.gov

All proceedings from this webinar will be 
posted under Resources on the NRIC 

website.

mailto:NRIC@inl.gov


OR-SAGE Reference materials and database sublayers:
• (2012 EPRI Study) Application of Spatial Data Modeling and Geographical Information Systems (GIS) for 

Identification of Potential Siting Options for Various Electrical Power Generation Sources,              
ORNL/TM-2011/157/R1, May 2012, https://info.ornl.gov/sites/publications/files/Pub30613.pdf

• (2012 DOE Study) Updated Application of Spatial Data Modeling and Geographical Information Systems 
(GIS) for Identification of Potential Siting Options for Small Modular Reactors, ORNL/TM-2012/403, 
September 2012, https://info.ornl.gov/sites/publications/Files/Pub39008.pdf

• Protected lands include:
– National parks, national monuments, state parks, local parks
– National forests, wilderness areas, scenic waterways, wildlife refuges
– Universities, schools, hospitals, prisons
– Indigenous (tribal) lands, Bureau of Land Management land

• Hazards Include:
– Commercial airports with a 10-mile buffer
– Military bases with a 1-mile buffer
– Chemical facilities that pose a fire, missile, or toxic gas hazard with a 5-mile buffer (e.g., explosives manufacturing)
– Energy facilities that pose a fire, missile, or toxic gas hazard with a 5-mile buffer (e.g., gas compressor stations)

https://info.ornl.gov/sites/publications/files/Pub30613.pdf
https://info.ornl.gov/sites/publications/Files/Pub39008.pdf

