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What does 4-log Virus 
Treatment mean?

For groundwater sources, 4-log 
treatment is the inactivation, removal, or 
inactivation and removal, of 99.99% of 
viruses from the water supply.
It is a calculated value based on studies 
conducted on specific treatment 
technologies.
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What type of treatment?

Inactivation (Chlorine, ozone, UV)
Removal (Membrane technologies)
Combination through alternative 
treatment technologies
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Why Install/Maintain 4-log 
Treatment?

Systems that maintain 4-log virus 
treatment are exempt from monitoring 
requirements of the Ground Water Rule
Installing 4-log treatment is one of the 
Corrective Action alternatives to 
address a significant deficiency or fecal 
contamination
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Why Install 4-log Treatment?

Treatment typically will not be the first choice 
among the Corrective Action alternatives.  
Why?

Compliance monitoring
Expense: operator, chemicals, lamps
Maintenance
“Band-aid”, chlorine will not reliably inactivate 
other pathogens like cryptosporidium
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When is 4-log Treatment the 
Appropriate CA Alternative?

Lot constraints prevent regulation-
compliant well location and no viable 
interconnection available
Undetermined contamination source 
(i.e. no identified significant 
deficiencies)
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Treatment
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Existing Treatment Systems 

GWSs that maintain 4-log inactivation and/or 
removal of viruses are exempt from the 
monitoring provisions of the GWR.
If you believe that your system has this level 
of treatment, you must demonstrate to the 
DWS that the treatment meets this level.
It is recommended that this be done before 
December and far enough in advance for 
DWS review and approval (i.e. now).



Drinking Water Section

Compliance Monitoring
The water system must also maintain the 
treatment system at this level of treatment, 
and provide the DWS with documentation of 
this.
DWS will provide forms/guidance that will 
outline this.
Failure to do so will require the system to 
comply with triggered and assessment 
monitoring regulations.
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“I think my chlorination system will meet 
4-log virus inactivation”….
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Treatment, cont’d.
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Treatment

Step 1:   Determine existing/proposed CT from the point of injection to 
the first customer.

CT: per Section 19-13-B102(a)(17) of the RCSA “means the product of 
the residual disinfectant concentration (C) in milligrams per liter (mg/l) 
determined before or at the first customer, and the corresponding 
disinfectant contact time (T) in minutes (i.e., “C” X “T”).” CT is typically 
expressed as mg-min/L (milligrams per minute per liter). 

Guidance is available on DWS website.
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http://www.asdwa.org/_data/n_0001/resources/live/GW%20CT%20Spread
sheet%20V8%20EPA.xls
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Treatment

Step 2:  Determine log inactivation 
based on CT-value
What is the pH?
What is the water temperature at the 
point of injection?



Drinking Water Section

Treatment

EPA CT Value Table
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Treatment
Step 3:  Is there adequate inactivation?
If not:  increase chlorine, increase 
contact time, or consider supplementing 
with an alternative treatment technology
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Compliance Monitoring

For systems that provide 4-log removal 
treatment, routine compliance 
monitoring must be performed to ensure 
that the treatment is effective and public 
health is protected.
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Compliance Monitoring
Step 4: Chlorine Compliance monitoring

>3,000 population – continuous monitoring 
at a location at least equivalent to 1st

customer.
<3,000 population – continuous monitoring 
at a location equivalent to 1st customer or 1 
grab sample/day at the time of peak hourly 
flow.
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Compliance Monitoring

What is “equivalent to 1st customer”?
What is “peak hour flow”?
How do I compile and submit the data?
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Alternative Treatment

Treatment systems installed in series 
can be approved provided that the sum 
total of treatment provides 4-log (e.g. 
UV+chlorine, membrane filtration+ UV, 
UV+UV+UV). There are currently no 
known single UV units that will provide 
4-log inactivation of viruses. 
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Examples:
Combination of treatment technologies 
(UV and chlorine, UV and membrane, 
etc.)
UV units in series
Membranes units in series
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Review:  
Alternative Treatment

If you wish to submit data substantiating that a 
membrane filtration unit, UV disinfection system, or 
combination of treatment systems provides at least 4-
logs of virus treatment, you must minimally provide 
the following as evidence: 

Validation of the log treatment indicated for a treatment unit. 
Acceptable validation methods include, but are not limited to, 
verification through industry, state or federal studies, 
including USEPA’s ETV program, or an actual in-situ 
validation conducted by the PWS. 
Verification that the UV dose can be reliably delivered with 
the site specific conditions of the system (if applicable), 
including water chemistry, flow rate changes, redundancy, 
backup power, etc. 
In the absence of DWS issued compliance monitoring 
requirements, a compliance monitoring plan that assures 
that the treatment unit(s) is/are being maintained to 4-log 
treatment of viruses. 
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What is 
ETV?
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ETV
Validates Treatment Technologies
Establishes Validation Protocols
Check website periodically
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Treatment
Systems will be permitted to continue to 
use existing disinfection systems 
(chlorine, UV) that do not meet 4-log 
virus inactivation.
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Treatment
PWSs that use chlorine, ozone or UV 
treatment that does not provide 4-log 
virus inactivation will likely be required 
to conduct additional monitoring to 
ensure that the treatment is not masking 
microbial pathogen contamination. 
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Treatment
Maintaining 4-log treatment does not 
remove the need to correct/maintain the 
infrastructure of the system.
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Treatment

Don’t forget…any 
treatment upgrades 
or installations must 
be approved by the 
DWS in advance 
(RCSA Section 19-
13-B102(d)(2) 
General Application 
is available on our 
website.
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Questions?


