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• “The Bizarro World (also known as Htrae, which is 
"Earth" spelled backwards) is a fictional planet 
appearing in American DC comic books. 

• Htrae is a cube-shaped planet, home to Bizarro and 
companions, all of whom were initially Bizarro 
versions of Superman, Lois Lane, others

• In popular culture, "Bizarro World" has come to 
mean a situation or setting which is weirdly 
inverted or opposite to expectations.”

Wikipedia, 2022
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• No current evidence of in-situ degradation of 
regulated PFAAs!

• Biodegradation doesn’t help, it hurts!

• Front-line technology is Pump and Treat? Are we 
back in the 1980s?

• Concentrations:  single digit Nanogram per liter?

• Thousands of individual PFAS!

• ~60,000+ sites in US? (EBJ, 2022)(Salvatore et al., 
2022)

KEY POINT:  “Business as Usual” won’t work for PFAS Groundwater Cleanup
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60,000 P&Ts is 
Too Many?

• Scenario 1:  Pump & Treat is the predominant 
approach for PFAS plumes (with some injected 
sorbents)?

• Scenario 2:  Researchers deliver a “silver 
bullet” that destroys PFAS in-situ & it is rapidly 
adopted?

Nothing Yet?

• Scenario 3:  Risk / Triage strategy used with 
variety approaches, including retention-based 
MNA at some sites.

PFAS Expert Panel: 
Most likely outcome 

in near term

Newell et al., 2022 REMEDIATION
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