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Project Background
 Interest in SNF transportation and stakeholder focus
 WIEB project thru DOE-NE cooperative agreement funding Fall 2021

– Identified indicators, developed indicator weights and grade system

– Developed an executable tool using Excel 

 Internal R&D improvements completed Feb. 2022
– Automated half of the indicators using Visual Basic for Applications

– Reviewed indicators, weights, and grades for U.S. 

 WIEB case study (Salt Lake City, UT) completed 
March 2022

 CSG-Midwest benchmarking and ground-truthing work started Jan. 
2023

 WIEB ground-truthing work planned FY23
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Framework Overview
A community-focused decision framework that 
incorporates various community descriptors 
that identify and characterize preparedness 
along SNF transportation routes.

 Based on experience with stakeholder 
concerns

 Does not replace or duplicate other 
performance-based tools

 Facilitates:
– Targeted decision-making

– Resource allocation

– Communication strategies
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Shipper

Socioeconomic 
Position

Sensitive 
Populations by Age

Education-Completion 
of a High School 

Diploma or Equivalent

Disability

Population Below the 
Poverty Level

Unemployment 
Rate

Housing Assistance

Population

Minority Status 
and Languages

Minority Population

Racial Diversity 
Index

English Proficiency

Percentage of 
Households that 
Speak Spanish

Land Use

Proximity to 
Exposure Pathways

Tribal Land

Natural Disasters

Water 
Resources

Impaired Waters

Floodplains

Air Quality

Air Quality 
Attainment Status

Particulate Matter 
Air Quality Index

Ozone Air Quality 
Index

Connectivity

Availability of 
Internet

Availability of 
Cellular Coverage

Transportation

Condition of the Rail 
Infrastructure

Public Proximity to a 
Rail Line

Number of Rail 
Crossings

Proximity to a 
Restricted or 

Controlled Use Hwy

Distance to a 
Transportation Hub

Traffic Volume

Emergency 
Services

# Fire Stations per
10,000 Residents

Police Personnel per 
1000 Residents

Estimated EMS 
Response Time

TEPP/RAP/CST 
Personnel
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The Total Framework Score
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 Total framework score is the sum of weighted indicator grades
 On a scale of 0 – 100
 100 indicates high preparedness/low vulnerability

Low Preparedness/
High Vulnerability

High Preparedness/
Low Vulnerability

0 10050



CSG-Midwest Benchmarking Purpose 

 Provide context and meaning for individual site scores to 
identify representative variability within a region

 Identify indicators potentially requiring scaling or weighting 
adjustments to achieve a better representation of community 
characteristics
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Summary of Benchmarking Outcomes 
 CSG-Midwest benchmarking work started in January 2023

– 24 Midwest cities
– All but 2 cities have Class I rail lines
– Rural vs urban / near vs away from reactor

 Findings
– Total scores exhibit S-shaped cumulative distribution
– Benchmarking identified the importance of individual indicators 

to the total city scores and city rankings
– Importance of indicator categories to the total score rankings
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Midwest Cities Analyzed
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Benchmarking Approach
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S-shape function approximates a normal cumulative distribution



Benchmarking Approach
 The relevance of an indicator is related to its variability from city to city and to its weight 
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Benchmarking Approach
 What makes an indicator important to the total city score and city ranking?

12



Benchmarking Approach
 Initial importance of indicator categories from lowest (left) to highest (right)
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Recent Framework Adjustments 
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 Revised executable Excel tool to display each indicator score 
that sums to the total city score
 Clarified terminology (e.g., using “grade” instead of “scale”)
 Normalized # of Fire Stations per10,000 residents
 Changed the sources for 2 air quality indicators to provide 

more consistent data and to better discretize the results
 Revised the grading for Traffic Volume and English Proficiency 

indicators to better discretize the results



Next Phase

 Conduct and gather results from a small group meeting and roundtable 
discussion with community leaders 
– Ground-truth the framework and gain confidence in the framework 

characterization of the location
– Discuss whether adjustments to the framework tool would be warranted
– Discuss regional specificity or city specificity of adjustments
– Revise framework tool and re-run the results
– Develop final report
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Backup Slides
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Example Framework Run 
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Indicator Grades
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Indicator Grades
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Indicator Sources
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Indicator Sources
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Future Development Opportunities
 Aggregate data versus community-

specific information
– Example: capture additional minority 

populations

 Utilizing the processing power and 
mapping capabilities of GIS programs

– Improve readability and visualization of the 
decision framework 

– Ability to grade indicators over a gradient
– Incorporation of climate change 

considerations
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Future Development Opportunities

 Could be further customized as a complement to already existing decision frameworks or tools 

used by both Federal and State agencies

 Tool concept could be adapted for other purposes such as other hazardous materials

 Framework indicators could be adjusted for road transport instead of rail
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