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From Vision 
to Reality 

Venkatesan & Halden, 2014. Environ. Sci. Pollut. Res. 22 (3), 1577-1586 

https://www.covid19wbec.org/covidpoops19 
• Academic 
• For profit 
• Nonprofit 
• Government labs 
• RADxrad program 

https://www.covid19wbec.org/covidpoops19


     
      

     
    

  

     

 

  

  

      
      

Human Health Observatory (HHO) at Arizona State University 
... An Early Warning System Established in 2006 

• >500 WWTPs globally; >400 in U.S. 
Representative of 15,000+ U.S. plants 
Unbiased national estimates 

• >12% of U.S. pop.; >40M people 

• >250M people worldwide 

• Largest archive in the U.S./world 

• Anonymity through size 

HAVE/WANT SAMPLES? Environ. Sci. Technol. 2014. 48, 3603−3611 

rolf@owoh.org Venkatesan & Halden, 2014. Environ. Sci. Pollut. Res. 22 (3), 1577-1586 5 
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Center For 

• 2018 - Present 
Environmental Health Engineering 

• 2015 Visioning workshop 
• First U.S. municipality to use 

WBE data in strategy 
development and 
implementation 

• Addressing opioid addiction, 
marijuana use, and alcohol 
consumption 

• Funding from City of Tempe and 
Arizona State University 

• City-wide capture of 
wastewater representing 
185,000 contributing residents 

• Collaborative partnership with 
government, academia, 
industry professionals 
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   7Story Map (How wastewater measurements are done): https://arcg.is/PKWuz Developed 2018; Launched 2019 
Dashboard (Opioid consumption in Tempe at the neighborhood level): https://arcg.is/ey0Ha 

https://urldefense.proofpoint.com/v2/url?u=https-3A__arcg.is_PKWuz&d=DwMF-g&c=l45AxH-kUV29SRQusp9vYR0n1GycN4_2jInuKy6zbqQ&r=yRfNXCyfWx9mtHgP8pAK3h-y3fjgt7AeT4UKWXljMuM&m=K0pScT06Uqlx-_466Y-L_TyqfW-7sXf8BWVpKxI1ZJg&s=8Qgb0NZ1NfIaasqxaA3ugCjImmvlJHPYyfSc_5PNklI&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__arcg.is_ey0Ha&d=DwMF-g&c=l45AxH-kUV29SRQusp9vYR0n1GycN4_2jInuKy6zbqQ&r=yRfNXCyfWx9mtHgP8pAK3h-y3fjgt7AeT4UKWXljMuM&m=K0pScT06Uqlx-_466Y-L_TyqfW-7sXf8BWVpKxI1ZJg&s=YqIUpFOhgvyU5jt7A-8jf0jDZHNT0B_CznKKChrO7LA&e=


   
    

   
  

 

   
   

    
    

2019: Tracking Infectious Diseases with ASU's HHO 
R. Halden (Presenter) Matthew Scotch Arvind Varsani 

2019: US Nationwide 
Infectious Disease 
Monitoring Network 

Surveillance of known 
disease agents & 
discovery of 1000s of 
new DNA & RNA viruses 
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Lockdown

Pre-
Lockdown

Post-Lockdown
June 19 =>
Masks Now
Mandatory

Fall Sem.
2020

US Epidemic
Peaks?

Spring
Sem. '21

World's 1st WBE-informed Open Access Public COVID-19 Dashboard, April 2020 - Present 
doi: https://doi.org/10.1101/2021.07.29.21261338 



  
        
          Local Targeted Intervention 

• Local hospital chain uses data to forecast hospital bed occupancy 
• Siting of testing, education & vaccination informed in part by WBE 





             
   

  

  
 

 
  

Federal WBE Initiative 

WBE data on 
>40 States 
>33M Americans 
twice a week 

Phase 1 (100 Cities) Completed in early 2021; unique opportunity for sequencing to understand 
coronavirus evolution and spread 
covid19@aquavitas.com 

mailto:covid19@aquavitas.com


 

 
 

 
  

 
   

Ethical Issues 

• Authorization 
• Data access 
• Data use 
• Data/Sample ownership 
• Public health priorities 
• Who benefits? 
• What are the risks? 



   

         
       

    
    

Cost of Population Health Monitoring 

WBE provides data at 
~1.4% of cost of random 
clinical testing 

Jillian Wright1,2, Erin M. Driver1, Devin A. Bowes1,2,3, Bridger 
Johnston1, Rolf U. Halden1,3,4,5* 2021 (Undergoing Minor 
Revision) 



   

             
   

        
 

   
     

Detecting (Undetected) Viruses & SARS Variants 

An 81 nucleotide deletion in SARS-CoV-2 ORF7a identified from sentinel surveillance in Arizona (Jan-Mar 
2020). Journal of Virology. 2020. Holland et al. Link: https://jvi.asm.org/content/94/14/e00711-20 

High-throughput sequencing of SARS-CoV-2 in wastewater provides insights into circulating variants. 
medRxiv. 2021. Fontenele et al. Link: https://www.medrxiv.org/content/10.1101/2021.01.22.21250320v1 

JOIN FREE SEQUENCING WWTP NETWORK: 
Contact: rolf.halden@asu.edu (Subject Line: NIH SARS SEQUENCING) 

https://jvi.asm.org/content/94/14/e00711-20
https://www.medrxiv.org/content/10.1101/2021.01.22.21250320v1
mailto:rolf.halden@asu.edu
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WBE Pros & Cons 

PROS 

• Broadly applicable 

• Fast 

• Comprehensive 

• Inexpensive 

• Early-warning tool 

• Chemicals & biohazards 

• Easy to implement 

• Trend analysis is easy 

• Data are actionable 

• Direct readout of intervention 

CONS 

Data are... 

• Location-specific 

• Can be difficult to interpret 

• Don't reflect population on septic 

Data quality is dependent on... 

• Sewer type, size, temperature,... 

• Sewer chemistry (odor control, rain) 

• Sampling strategy used (e.g., grab) 

• Stability of analytes of interest 



 
    

       
  
    

         

           
          

   
          

     

  

Bottomline 
Wastewater-based Epidemiology (WBE) 
• Produces actionable population health data 
• Data are complex and easily misinterpreted or overinterpreted 
• Requires transdisciplinary collaboration 
• Requires municipal & population buy-in 
• Societal framework still in its infancy (legal, ethical, moral implications) 
• Allows nations, states, cities & communities to proactively manage health 
• Will save much more money than it costs to implement (great return-on-investment) 
• Now has many practitioners but few experts due to its multi-disciplinary nature 
• Is here to stay 
• Research and nonprofit activities offer free participation for states, cities, communities 

(SARS-CoV-2 levels, trends, variant RNA sequencing, etc.) 

Contact info: halden@asu.edu 

mailto:halden@asu.edu
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