
Viruses    
Who knew ?

Project Overview

Determining the effectiveness of a 
standard stone trench in removing 
viruses
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Title 5 Working Group
Determined need to validate the present set back 
requirements between bottom of soil absorption system 
and groundwater



Study design
Determined with working group in consultations with DEP 
staff including Dr. Oscar Pancorbo Division and Station 
Director, Wall Experiment Station 







• Indelibly burned into the mind of nearly every person on 
the planet resides the colorful illustration (although “colors” 
used are subjective since at 50 nanometers in size, visible 
light is far too long in wavelength to be sensitive to the 
COVID-19 virus; it just passes through it. )
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One 200 nanometer 
virus x 22,000 magnification

x 22,000 magnification

One 0.2-millimeter 
grain of sand 
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In general

105 – 1011 per gram of fecal 
matter

< 100 virus particles









Picornaviridae (poliovirus, enterovirus, 
coxsackievirus, hepatitis A virus, and echovirus), 
Caliciviridae (norovirus, calicivirus, astrovirus,
and sapovirus), Reoviridae (reovirus and 
rotavirus), Adenoviridae
(adenovirus), and Coronaviridae (coronavirus). 

Just to name a few…









But which of the 100+ viruses 
to measure?

Phage viruses – harmless 
analogues to pathogenic viruses 





Source: https://publications.jrc.ec.europa.eu/repository/bitstream/JRC118219/final_jrc_tech_report_dwd___06.04.20_final_pdf%284%29.pdf

Coliphage

If you think it’s just a 
phage you’re going 
through……..

It’s more likely a phage 
going through you



Phage viruses (started 
off as one)creating a 
hole in a “lawn” of 
growing E.coli



Grubs creating a hole in 
a lawn 







VIRUSES
• Male Specific Phages (MS-2)
• Somatic Phages
• Various animal (human) viruses

BACTERIA
• Escherichia coli
• Enterococcus sp.
• Fecal Coliform



5-FT   x  5 replicates

4-FT   x  5 replicates

3-FT   x  5 replicates

2-FT   x  5 replicates

4-FT   x  5 replicates

3-FT   x  5 replicates

2-FT   x  5 replicates



Each Treatment







7 Treatments



Sample replicate - gravity



Sample replicate - LPD





Progress to date….. (December 2020)

•All test cells created, partially piped.

Pressure dose end cleanout

Ponding observation port

Under drain flush port

One of fifteen



Progress to date…..
Laboratory constructed, analyst hired, methodology for virus assays 

MS-2 and somatic coliphage verified and initial trials completed.



Progress to 
date….. 
(December 2020)

35 Dosing mechanisms 
partially constructed



Watch this space



https://www.biotechniques.com/microbiology/looking-beyond-the-surface-a-new-method-for-determining-the-isoelectric-point-of-a-virus/

What’s the most  important point to 
remember?


