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Definitions

Source: Flickr

Fair distribution of benefits and costs

https://www.flickr.com/photos/mpcaphotos/31655988501
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Definitions

Fair distribution of benefits and costs

Justice 

Addressing historical burdens

Source: Flickr

https://www.flickr.com/photos/mpcaphotos/31655988501
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Increasing attention to these priorities

EEEJ-Related Energy Efficiency and Renewable Energy Literature
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 Focus on pollution burden

 Scoring relative to other spatial regions

 Social demographics are embedded within calculations

National Datasets

https://ejscreen.epa.gov/mapper  https://oehha.ca.gov/calenviroscreen/report/calenviroscreen-40  

https://ejscreen.epa.gov/mapper/
https://ejscreen.epa.gov/mapper
https://oehha.ca.gov/calenviroscreen/report/calenviroscreen-40
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Research Portfolio

 Projects span spectrum of activities

 Water and energy are closely interconnected within projects

 Stakeholder engagement is crucial to projects success

Characterization Scenario Evaluations Energy Planning
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Characterization
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Nuclear Energy & Waste Management

 Nuclear energy generation accounts for 
20% of the nation’s electricity supply

 Use of nuclear power has reduced CO2 
emissions by 60+ gigatonnes 

 Management of spent nuclear fuel
 Currently, stored in temporary containers on-

site of nuclear power plants
 85K+ metrics tons of from commercial nuclear 

power plants in the US
 Growing at 2K metrics tons/year  

Source: IEA

https://www.iea.org/reports/nuclear-power-in-a-clean-energy-system
https://www.iea.org/reports/nuclear-power-in-a-clean-energy-system
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Project Focus

 Support consent-based siting process development
 Recognizes community-driven perspective is required to ensure equitable and just management of 

nuclear waste
 Collaboration between government officials as well as the public and interested groups

 Common “sensors” used to gauge community perspectives include
 Public opinion surveys
 Stakeholder interviews
 Social media 
 Newspapers 

Source: DOE

 Evaluate potential for natural language 
processing techniques to understand 
local narratives within newspapers

https://twitter.com/govnuclear/status/1465759197639938050
https://twitter.com/govnuclear/status/1465759197639938050
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Methodology

 Various datasets downloaded 
 DataNews: 5-year archive, US-wide
 EBSCOHost: 90-day archive, US-wide
 Carlsbad Current-Argus: web crawling

 All data collection and analysis conducted in 
open-source software R

 Human-Machine Teaming: Combines strengths 
of reliability of computers with interpretability by 
humans

 Final “Nuclear Waste” Corpus: ~3.5K articles 
with 450 unique sources
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Where is a nuclear waste being discussed?

 States containing waste vs. being actively discussed in newspapers vary

 Significant differences in socio-demographics across regions

Source: NRC

Source: c&en

Current Storage of Spent Nuclear Fuel Discussed in “Nuclear Waste” Articles

https://www.nrc.gov/reactors/operating/map-power-reactors.html
https://cen.acs.org/environment/pollution/nuclear-waste-pilesscientists-seek-best/98/i12
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Ongoing Work

 Evaluate intrastate nuances

 Understand related priorities 
“water” “aquifer”
“energy” “crude”
“oil” “gas”
“mining” “Navajo”
“environmental” “monitoring”
“legacy” “cleanup”

 Opportunities to inform consent-based process 
(e.g., community engagement)

Source: NRC

Discussed in “Nuclear Waste” Articles

https://www.nrc.gov/reactors/operating/map-power-reactors.html
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Scenario Impacts Analysis 



16

Oil & Gas Produced Water Management

 Oil and gas industry consumes and 
produces water
 Rapid growth in the industry 
 Increased demand on freshwater 
 Increased volumes of produced water

 Beneficial reuse of produced water is of 
interest

 Impacts to economic, societal, and 
environmental (ESE) is poorly understood

 Goal: Develop an integrated model for 
assessing the ESE tradeoffs associated with 
alternative produced water management and 
fit-for-purpose treatment and reuse

Source: Scanlon et al 2020

Source: Scanlon et al 2020

https://www.sciencedirect.com/science/article/pii/S0048969720305957
https://www.sciencedirect.com/science/article/pii/S0048969720305957
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General Scope

 Produced Water-Economic, Socio 
Environmental Simulation Model 
(PW-ESESim)

 User-driven scenario design
 Source water selection
 Produced water disposition
 Treatment and other system criteria

 Pilot effort focus: township/range-
scale over Lea and Eddy counties

 Model outputs enable analysis 
and comparison

Source: Tidwell et al. 2022

https://www.osti.gov/servlets/purl/1868149
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Focus on Environmental Exposure

 PW-ESESim does not explicitly 
model changes in demographics or 
O&G infrastructure over time

 Varying impacts over time
 Static: proximity to O&G well or salt 

water disposal well
 Dynamic: impaired water

 Calculations focus on either 
distance (static measure) or 
differences between scenarios 
(dynamic evaluation)

Centroid
Well

Proximity Calculations

Scenario Comparisons
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Example Output

 Static evaluations demonstrate clear hotspots in 
terms of exposure

 Project scenarios highlight variations in solutes 
across different treatment conditions

Source: Tidwell et al. 2022

Source: Pillsbury 2022

https://www.osti.gov/servlets/purl/1868149
https://www.proquest.com/openview/140fa470b767893367c0037256f751a2/1?cbl=18750&diss=y&pq-origsite=gscholar&parentSessionId=SVL1rHLM1qwNlb0IEljcdV5%2FA%2BtFRXZ3Q47tr8oBE4k%3D
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Lessons Learned
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Limited Data Equity and FAIRness

 Limited datasets for equity analysis reflects 
inequities within data. E.g.,
 Accessibility of locations
 Household wastewater treatment 

 Significant opportunities exist to increase 
 Findability
 Accessibility
 Interoperability
 Reusability
        ….of datasets used for equity analysis

 Transparency (vs. privacy) of datasets using 
in decision-making processes

Data Equity
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What is your logic model?

https://wendyhirsch.com/blog/fairness-change-
management-process 

Active area of research:
Development of performance-based metrics 

that are sensitive to complex causal 
mechanisms (including climate)

To develop a screening tool for 
produced water mgmt. alternatives 

(industry, regulators)
Project Objective

To characterize spatial variations 
in pollution burdens

EEEJ Objective

Water quality, Traffic patterns, …Data Needs

Screening tool deliveryStakeholder 
Engagement

Verification & Validation of 
relevant metrics?

Historical vs. project-
related pollution

EEEJ priorities unclear

https://wendyhirsch.com/blog/fairness-change-management-process
https://wendyhirsch.com/blog/fairness-change-management-process
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Fairness: Emphasis on Process

Procedural

Source: WendyHirsch

Is the decision-making process 
fair?

Interactional Recognition

Distributive

Does the process account for 
the knowledge and values of 
those affected?

Are the outcomes of the 
results fair?

Are people treated fairly  during 
the process?

https://wendyhirsch.com/blog/fairness-change-management-process
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Community Engagement

 Gain insights into… 
 priorities
 practical barriers
 Complex interactions 

between 
infrastructures

 Especially important 
for smaller, more 
remote communities!
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Guiding Questions

• Be as specific as possible to help inform the specific stakeholders needed
• What is your initial hypothesis?
• Identify relevant disciplines that are relevant to the problem at hand (e.g., decision science, risk analysis, 

economics…)

What is the question you are hoping to answer? 

• Pull from personal experience, leverage experts in the area, read literature 
• Insights could be for alternate study sites or other domains
• Will help you develop an intuition and identify value added from stakeholder engagement 

What existing literature/findings exist for this question? 

• Are you hoping to inform, consult, participate, or empower stakeholders?
• How are you hoping to do the above (e.g., narrow down area of study; refine visualization; etc.)
• How will you know you are successful (i.e., measures of success)?

What do you hope to do with the findings (i.e., measures of success)? 

• Are you being respectful of their time?
• Diversity & inclusivity considerations

• Who or what are you potentially excluding?
• Are you reducing burden for engagement – meeting them in their local setting, etc.?

• Can the stakeholder find, access, use the info you’ve collected or generated?

How can this be done in FAIR manner? 

• Improve characterization
• Assess impacts from project activities

What are your project objectives re: equity?

• What elements of the complex systems does the project target?
• How much do you understand the broader context?
• How will you know you are successful (i.e., measures of success)?

What is your logic model?

• Could existing datasets be used as proxies?
• Does new data need to be collected?

What datasets are needed for analysis? 

• Are you being respectful of the stakeholders’ time?
• Diversity & inclusivity considerations

• Who or what are you potentially excluding?
• Are you reducing burden for engagement – meeting them in their local setting, etc.?

• Can the stakeholder find, access, use the info you’ve collected or generated (post project completion)?

How can this be done in FAIR manner? 
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Concluding Remarks

 There are many approaches for consideration 
of equity and justice 
 Characterization
 Scenario impacts
 Energy planning 

 Key dimensions
 Emphasis on spatial and temporal variations
 Community engagement is critical 

 Ongoing work
 Data inequities 
 Performance-based metrics

Highlight which ones I’ll focus on:

Characterization: Nuclear energy 
Scenario impact analysis: Produced 

water
Hazard evaluation: site selection?

Energy planning: ETIPP
Theoretical frameworks: PRIMRE

Source: Gunda and Tidwell (2019)

https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2019EF001150
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Thank you for your time!

Email: tgunda@sandia.gov

mailto:tgunda@sandia.gov

