
Disinfection Profiling and Benchmarking
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When is Disinfection Profiling Required

• Any system that uses surface water or ground water under the direct 
influence of surface water (GWUDI)

• Anytime a change is made in the disinfectant used or location of 
injection points

• Anytime an “open basin” is used in the treatment  (more to come?)



Terminology

• Disinfection Profiling:  A disinfection profile is this graphical 
representation of a system’s level of pathogen (e.g., Giardia, 
Cryptosporidium, or virus) inactivation during the course of a year. 

• Disinfection Benchmarking:  A disinfection benchmark is the lowest 
monthly average microbial inactivation achieved during the 
disinfection profiling time period.



Steps For Disinfection Profiling 

• Identifying Disinfection Segments within the Treatment Scheme
• Data Collection
• Calculating Contact Time (CT)
• Calculating Inactivation
• Developing Disinfection Profile and  Benchmark
• Evaluating Disinfection Practices for Optimization
• Treatment Considerations



What does this mean?

• Log Inactivation:  Log inactivation is the order of magnitude in which 
inactivation of unwanted organisms occurs and relates to the 
percentage of organisms inactivated. For example, a 2-log inactivation 
corresponds to a 99 percent inactivation and a 3-log inactivation 
corresponds to a 99.9 percent inactivation. 

• Contact Time (CT): Is the product of the residual disinfectant 
concentration and the time (in minutes) that the disinfectant has 
been in contact with the water.



Identifying Disinfection Segments

• A disinfection segment is a section of a treatment system beginning at 
a disinfection injection point (or monitoring point) and ending at the 
next injection or monitoring point.

• A flow schematic of the treatment scheme is beneficial in identifying 
disinfection segments and determining home many segments are 
needed to meet inactivation requirements.



Disinfection Segment Example



Disinfection Segment Example



Data Collection for each Segment

• How often is data collection required for disinfection profiling?
Once per week 
Data will be collected on the same day each week
Typically identified in a Special Exception Permit issued by IEPA

• What data must be collected
Peak Hourly Flow 
Residual Disinfectant Concentration
Temperature
pH (if chlorine is used)



How to determine peak flow rates

• Flow Meter Records
• Design Flow Rate
• Raw Water Pump Records
• Historical Maximum Flow Rate

USE WORST CASE SCENARIO

Each system will be different and may vary with the use of SCADA or 
may be determined by the content of the Special Exception Permit



Residual Disinfectant Concentration,  
Temperature and pH 

• Results determined using benchtop analyses
• Samples must be taken at the end of the identified segment



Data Usage – Determining CT

• Entering data into spreadsheet for CT calculation
• CT = Disinfectant Concentration x contact time

• Determine the volume of the segment
• Determine the baffling factor of the segment



More on Baffling Factors

• Baffling Factors are an indication of the physical characteristics of a 
basin that minimizes “short-circuiting” and maximizes contact time.



Example:  One Segment Profile

Segment 1  (Clearwell 1)
BF=0.7

1200Flow (gpm)

2.1
(free)

Chlorine Residual  (mg/L)

15Temperature  (C)

8.0pH



Example:  One Segment Profile

• Calculate Theoretical Detention Time (TDT)
• TDT = V/Q = 200,000 gal / 1200 gpm = 166.7 minutes  (segment 1)

• Calculate Contact Time (T)
• T = TDT x BF = 166.7 x 0.7 = 116.7 minutes (segment 1)

• Calculate CT 
• CT calc = C x T = 2.1 mg/L x 116.7 = 245 min-mg/L  (segment 1)



Example:  One Segment Profile

• Calculate CT99.9  (from tables provided in Guidance)

• CT99.9 = 123 min-mg/L  (segment 1 for 3-log inactivation of Giardia by Free Chlorine)

• CT99.99 =  994 min-mg/L   (segment 1 for 4-log inactivation of Viruses by Chloramine)



CT Tables



CT Table



Calculating Inactivation Ratios



Calculating Inactivation Ratios

• Segment 1 (Giardia)
• Inactivation Ratio = CT / CT99.9 = 245 min-mg/L / 123 min-mg/L

• = 1.99

• Giardia  log Inactivation = 3 x Inactivation Ratio = 5.97



Calculating Inactivation Ratios

• Segment 1 (Viruses)
• Inactivation Ratio = CT / CT99.99 = 245 min-mg/L / 4 min-mg/L

• = 61.3

• Giardia  log Inactivation = 4 x Inactivation Ratio = 245.2



What does all of this mean?

• How can I tell if I’m in Compliance?
• Giardia

• Giardia Log Inactivation for Segment 1 = 5.97
• Required Giardia Log Inactivation = 3.0

• However:  2.5 Log Credit Removal is provided for Conventional 
Treatment 

• Therefore:  Only 0.5 Giardia Log Inactivation is needed
• 5.97 > 0.5   =   Compliance Achieved





What does all of this mean?

• How can I tell if I’m in Compliance?
• Viruses

• Virus Log Inactivation for Segment 1 = 245.2
• Required Virus Log Inactivation = 4.0

• However:  2.0 Log Credit Removal is provided for Conventional 
Treatment 

• Therefore:  Only 2.0 Virus Log Inactivation is needed
• 245.2 > 2.0   =   Compliance Achieved



There’s Got to be an easier way!!!
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USEPA’s Worksheet
Drinking Water Compliance and Enforcement Forms



That Was Easier…Right?



Benchmarking and Profiling



Benchmarking and Profiling



Benchmarking and Profiling



Impacts of Inputs

InactivationInput

pH

Temperature

Flow

Volume



What Do I Do With this Information?

• Evaluate Disinfection Practices for Optimization
• Maximizing Inactivation
• Minimizing DBPS and still meet Inactivation requirements

• Meeting Inactivation during maintenance and rehab system
• Finished Water Storage Tanks
• Changes in disinfectant being used

• Evaluating permanent Treatment Changes



Questions?


