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Aims
1. Data standardization and informatics infrastructure
2. Wastewater characterization
3. Integration with human health surveillance



https://covidsfrad.org/media/publications/



Human Health

• Weekly grab in morning

No. Resident 
students =
460

415 498
320175 643

643
1409

340 Patients
1000 Staff

Wastewater Sampling

• UMiami student/faculty/staff = 
34,000 (2000 residents)

• Testing, Tracing, Tracking
• 55,186 tests, students Fall ‘20
• mid-nasal swab and PCR



No significant correlations with SARS-CoV-2

Not different from EN filtration

Add reductant to reduce Cl2 residual



1. Add OC43 spike, recovery control 
2. Add MgCl2 (50 mM)
3. Acidify to pH 3.5-4.5

pH meter
Continuous 

Stirring



Electronegative
Filter

Folded Filter
In 1.5 ml DNA/RNA 

Shield



UMiami Center For AIDS Research
(Dr. Mark Sharkey, V2G-qPCR)
Volcano Second Generation (V2G):

a) Novel polymerase, uses both RNA 
and DNA as templates
Avoids cDNA synthesis step

b)  Sequence-specific fluorescent 
hydrolysis probes

c)  2.5 hours turn-around time

Direct PCR detection of SARS-CoV-2 RNA.  
Detection of viral RNA using previously tested 
negative (1-3) and positive (4-6) saliva 
samples.   

Faster and less expensive the RT-qPCR







Relationships with Human Health 
(Dr. Naresh Kumar)
• Evaluated lag-specific COVID-19 positivity (#positive/#tested)
• -7 to 15 days after diagnosis
• Cumulative.  For example, -4 (cumulative from -7 to -4)
• Wastewater data log transformed 

β ~ 9

Positivity (%) = β ln(𝐶𝐶)
10

C = SARS-CoV-2 RNA in wastewater (gc/L)
e.g., 100 gc/L  4% positivity



Lessons Learned
• Buildings more variable than clusters
• Water quality of sewage influenced by water source 

(know your water source)
• Neutralize for chlorine residual
• Lime softened groundwater subject to pH ranges

• Physical-chemical parameters lack significant correlations
• T, pH, Spec Cond, Turbidity, DO

• Consider normalizing data by a measure of fecal inputs
• Results possible within 12 hours



Summary

A new innovative detection method, 
V2G-qPCR, was evaluated

100 gc/L of SARS-CoV-2 in wastewater 
associate with a 4% positivity rate

SARS-CoV-2 in wastewater was a 4-day 
lead indicator

More frequent sampling is 
recommended for model development
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