
 
 

Vistra Energy Challenge 2019-20 

 

Introduction: About Vistra Energy 

 

Vistra Energy is a premier, integrated power company based in Irving, Texas, combining an 

innovative, customer-centric approach to retail with a focus on safe, reliable, and efficient power 

generation. Through its retail and generation businesses which include TXU Energy, Homefield 

Energy, Dynegy, and Luminant, Vistra operates in 12 states and six of the seven competitive 

markets in the U.S., with about 6,600 employees. Vistra’s retail brands serve approximately 2.9 

million residential, commercial, and industrial customers across five top retail states, and its 

generation fleet totals approximately 41,000 megawatts of highly efficient generation capacity, 

with a diverse portfolio of natural gas, nuclear, coal, and solar facilities. 

 

The Vistra Energy Challenge 

 

Vistra, along with many energy companies, is looking to make the transition from fossil fuels to 

renewable energy sources. First, it is important to understand what a fossil fuel is and the wide 

range of renewable energy sources that are being pursued for environmental purposes. Fossil 

fuels is a general term for geologic deposits of organic materials, formed from decayed plants 

and animals that have been converted to crude oil, coal, natural gas, or heavy oils by exposure 

to heat and pressure in the earth's crust over hundreds of millions of years. 

 

For this Challenge, we are asking you to focus specifically on coal. It is important to begin with 

what coal is and how it has been used to produce energy. This will help you to better 

understand the problem that Vistra is facing with ash waste that comes from the process energy 

companies like Vistra go through in order to convert coal into energy.  

 

Through the process of conversion, impurities (heavy metals and radioactive materials) within 

the coal are “flushed out” and concentrated into ash particles. Currently, there are millions of 

cubic yards of ash waste across the country. Researchers are only beginning to scratch the 

surface of the potential of coal byproducts. Finding a way to turn ash waste into a valuable 

commodity would change the landscape of both the energy market and our country, and we’re 

asking you to explore ways you can do so within your own community.  

 

As the next generation, your students will be impacted tremendously by environmental factors. 

They have the opportunity to lead the charge for environmental sustainability.  

 

Problem Statement: 

 

As direct reports to Vistra Energy, your students are being asked to think of ways this coal ash, 

specifically the materials within the coal ash, can be used to benefit your community. Students 

will progress through the Challenge towards their solutions by collecting data about coal, coal 

byproducts, and how those are currently being used, if at all. Then, students should analyze 

those findings and summarize takeaways to advise their community (East St. Louis and 



 
 

Collinsville) on ways to use coal byproducts in a productive way. Their innovation should 

transform the way coal ash is used to make improvements to your surrounding area, which 

other communities can learn from.  

 

Please work with your STEM Challenge Coach, use your academic calendar, and work 

with your student teams to determine how to manage the project timeline to achieve the 

below phases. The phases can be described to your students as below.  

 

Phase I - Come up with a project plan - Who will be the mentor point of contact, who will 

gather the research and data, how many weeks you will spend on each phase, etc. 

 

Phase II - Research. Start with the below. 

Some initial resources are listed at the end of this document, but we strongly encourage the 

students to reach out to their mentors directly for resources and with any and all initial questions 

and findings.  

● What exactly is coal and why are energy companies moving away from coal as 

an energy source?  

● Once you have a better understanding of that, what is coal ash?  

● What elements exist in coal ash and what can you learn about which of these 

elements have the potential to benefit the environment and your community and 

which might be harmful or not something you can use beneficially?  

● Is coal ash already being used in other ways?  

● Look into Rare Earth Elements (REE) - what are they and what is their potential?  

● Also look at what happens to the non-beneficial particles? How and where are 

they stored? How are they disposed of?  

 

Phase III - Define your solution. 

Either 1. Select the Rare Earth Element (REE) you feel can provide the most benefit to your 

community and describe why, how, and where specifically it can provide benefits.  

● Once you’ve done your background research, which REE did you find that can 

be of benefit?  

● Where in your community can you apply this resource (it could be your 

immediately surrounding area, land further out, farm land, or other natural 

resources)?  

● What problem is it solving in your community/in the greater environment? 

OR 2. Look at the non-beneficial particles within coal ash and think of how they can be utilized 

productively. How are those stored and disposed of, and how can you improve upon that?  

● Once you’ve done your background research, which non-beneficial particles 

within coal ash did you choose to focus on and why? 

● How are those particles currently being handled? Is how they’re being handled 

efficient and environmentally sound? 

 

Phase IV -  Pitch your idea! Now that you have an initial idea as to how you can use REEs 

within coal ash or use the non-beneficial particles in a different way to make a community 



 
 

improvement - tell your mentors. They can help you to narrow your focus if need be, and can 

provide materials to help you move forward to the design phase.  

● Share updates with your mentor weekly 

 

Phase V - Solution phase - Once you have received substantial feedback from your mentors, 

adapted your solution accordingly, and they have given the green light that your solution is 

feasible it is time to design, wireframe, build, or visually represent your final solution. You can 

still be in the idea phase as long as you’re able to discuss the process you went through to get 

there and as long as your mentors have been there with you the entire way.  

 

Phase VI - Marketing and presentation of your solution. 

● How will you present your solution in a professional manner?  

● Allow 3 weeks or more to refine your presentation 

 

Resources:  

 

● What is coal? https://www.worldcoal.org/coal/what-coal 

● Fossil fuels: 

○ https://www.studentenergy.org/topics/fossil-fuels 

○ https://www.sciencedaily.com/terms/fossil_fuel.htm 

● Renewable energy: 

○ https://www.studentenergy.org/topics/renewable-energy 

○ https://www.alliantenergykids.com/RenewableEnergy/RenewableEnergyHo

me 

● Coal ash basics: https://www.epa.gov/coalash/coal-ash-basics 

● Video - what is coal ash: https://youtu.be/OWEEe7O_vUM 

● Rare Earth Elements (REEs): https://geology.com/articles/rare-earth-elements/ 

● Information on coal byproducts: 

https://www.energy.gov/sites/prod/files/2018/01/f47/EXEC-2014-000442%20-

%20for%20Conrad%20Regis%202.2.17.pdf (pg. 11-21) 

● https://www.forbes.com/sites/pikeresearch/2019/07/01/toxic-coal-waste-could-help-fuel-

the-energy-transformation/#29b398dc2b27 
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