
	
	

 
1.866.860.4760  |  peroxychem.com 

 

Disinfection Forum 
No 17, April 2017 

                           

Update VigorOx® WWT II Wastewater Disinfection Technology and Viruses 
 
While there are currently no federal or state requirements for virus reduction in municipal wastewater effluents, there is 
increasing interest in the performance of peracetic acid (PAA) to control viruses in wastewaters. This is, in part, driven by 
the United States Environmental Protection Agency (EPA), which has stated the development of guidelines for the 
reduction of viruses in wastewaters is under consideration, but draft guidance has not yet been published.  PAA is a well-
known biocide1 used for medical device sterilization, hard surface sanitization, direct-contact food disinfection and, more 
recently, wastewater disinfection. As a sterilizing agent, PAA can obtain a high level removal of spores, viruses and 
bacteria, given a sufficient dose concentration and contact time.   
 
However, PAA use as a wastewater disinfection is generally accomplished at dose concentrations of 1 – 5 mg/L with 
contact times of typically 15 – 30 minutes. While there is peer-reviewed literature discussing the performance of PAA, viral 
studies are somewhat limited. The No. 9, August 2015 edition of the Disinfection Forum reviewed the data that had been 
published at the time of the distribution. The majority of work in this field investigated the disinfection capability of PAA 
versus naturally-occurring or seeded coliphages. PAA has modest efficacy in the reduction of coliphages in wastewater, 
typically showing only a one to two log reduction in concentration. However, there is evidence to indicate that coliphage 
inactivation is not necessarily a good indicator for mammalian viruses2.  
 
In this edition of the Disinfection Forum, we’ll share data collected on the inactivation of Coxsackievirus by PAA and 
sodium hypochlorite as well as a recent peer-reviewed article on the inactivation of murine norovirus by PAA and 
monochloramine. 
 
 
Inactivation of Coxsackievirus 

Coxsackievirus is an enterovirus with many similarities to poliovirus. 
It is one of the leading causes of aseptic meningitis.  In 2014 at the 
request of the Ontario Ministry of the Environment, PeroxyChem ran 
a comparative Cosackievirus inactivation study using PAA and 
sodium hypochlorite using VIgorOx® WWT II PAA as the primary 
disinfectant at an Ontario-based wastewater treatment plant. The 
test was conducted in un-disinfected, secondary effluent from the 
wastewater treatment plant.  Bench scale disinfection tests against 
E. coli and Coxsackievirus B6 were performed for PAA 
concentrations at 1.5, 2.5 3.5 and 4.5 mg/L and hypochlorite at 1.6 
mg/L with thirty minutes of contact time, representing the average 
residence time for the plant’s disinfection contact tank. 

 
For the E. coli test, E. coli concentrations of 105 to 106 CFU / 100 mL were spiked into four batches of wastewater. The 
measured E. coli counts under all dose conditions and 30-minute contact were reduced to below the detection limit (10 
CFU / 100 mL), with log reductions of 4.5 or higher. 
 
Coxsackievirus concentration of 105 to 106 organisms / 100 mL were spiked into the wastewater samples.  Four replicates 
were performed for PAA at the 1.5 and 2.5 mg / L dose and two for PAA at the 3.5 and 4.5 mg / L dose and for sodium 
hypochlorite.  The table below shows the results of the disinfection test. 
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Statistical analysis demonstrated that the Coxsackievirus log reduction with VigorOx WWT II PAA was equivalent or 
greater than that of sodium hypochlorite for all PAA concentrations tested versus 1.6 mg / L hypochlorite at the 99.5% 
confidence level. 
 
 
Inactivation of Norovirus 
Recently published work by Dunkin, et al2, describes a 
comparative study of PAA versus monochloramine, one of 
the most common wastewater disinfection methods, on the 
inactivation of MS2 bacteriophage and murine norovirus. 
The paper states norovirus is recognized as the number 
one cause of acute gastroenteritis sporadic cases and 
outbreaks globally. Murine norovirus is used as a surrogate 
for human norovirus due to the difficulty in reproducing cell 
culture models to propagate the virus in the lab.  The work 
concluded that PAA and monochloramine had similar 
efficacy in reducing MS2 bacteriophase, and neither were 
able to achieve a log reduction greater than 1 at CT values 
up to 800 mg*min/L. For murine norovirus, monochloramine 
shown to be directionally better than PAA at inactivation, 
demonstrating a log reduction of 2.5 versus 1 for PAA at a CT of 20 mg*min/L, and a log reduction of 3 for 
monochloramine versus 2 log reduction for PAA at a CT of 40 mg*min/L. Four log reduction for murine norovirus was 
achieved by both disinfectants at CT’s below 100 mg*min/L.  The paper also states that “potential future regulations and 
WWTP practices derived from MS2 inactivation data may overestimate CT values for reduction of murine norovirus”. 
 
 
Conclusion 
The use of disinfectants to reduce microbes in wastewater has been one of the great success stories in the protection of 
human health from bacterial and viral outbreaks.  Chemicals such sodium hypochlorite and monochloramine have a long 
history of use in wastewater disinfection.   Peracetic acid, while having been used for medical device sterilization, hard 
surface and food sanitization, has only been utilized for wastewater disinfection for approximately twenty years in Europe 
and six years in the US at a commercial scale.  Thus, questions remain as to the ability of PAA to inactivate virus in 
secondary treated effluents at economically feasible dose concentrations that are typically used to meet bacterial permit 
requirements.  Recently, the US EPA has suggested the potential to use MS2 or other bacteriophage as indicators to viral 

  Coxsackievrus Log Reduction  
with 30-minute Contact Time 

Treatment Dose            
(ppm) Batch 1 Batch 2 Batch 3 Batch 4 Ave 

VigorOx WWT 
II PAA 

1.5 0.4 1.1 0.4 1.6 0.9 
2.5 1.8 2.2 0.6 2.3 1.7 
3.5 1.2 1.4 

  

1.3 
4.5 1.6 1.2 1.4 

sodium 
hypochlorite 1.6 0.8 0.5 0.7 
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efficacy.  MS2 has been shown to be an very conservative surrogate with respect to PAA inactivation.  Little direct 
comparative work has been published demonstrating PAA inactivation efficacy versus common wastewater disinfectants, 
especially on pathogens directly impacting human health.  It has now been shown that PAA has equivalent efficacy to 
sodium hypochlorite on inactivating Coxsackievirus and to monochloramine for the inactivation of murine norovirus. 
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