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APPENDIX D 
 
Log Inactivation Information and Tables  for  

Free Chlorine, Chlorine Dioxide, Ozone and 

Ultraviolet (UV) Light 
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D1  CTrequired 

CTrequired can be determined by the following methods: 

• From CT disinfection tables first published by USEPA; or 

• Calculated from equation (for Giardia only). 

 

D1.1  Reading CTrequired from US EPA Disinfection Tables: 

CT values can be read from the tables, which follow in the appendix, using the  following 

parameters: 

• Required log reduction; 

• Minimum temperature of the water; 

• Maximum pH of the water; and 

• Free chlorine residual concentration before first consumer (when using free 
chlorine). 

Note that tables are specific to target organism (Giardia, Cryptosporidium, viruses)   and type of 

disinfectant (free chlorine, chlorine dioxide, ozone, UV). 

Since water treatment facilities rarely operate at pH, temperature and chlorine concentrations 

that exactly match the values listed in the CT tables, CTRequired must be determined by one 

of the following methods: 

• Linear interpolation method; 

• Approximation method. 

D1.1.1 Linear Interpolation Method 

Linear interpolation method may have to be used several times to find intermediate  values for 

chlorine, temperature and pH (see example 2 in Appendix F). 

Because of the complexity of this process, the approximation method is frequently  used to 

find CTrequired. 
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D1.1.2 The Approximation Method 

With the approximation method, conservative values for pH, temperature, and residual 

disinfectant concentration are used to select a CT value from the table. It  is a conservative 

method that slightly underestimates the actual effectiveness of the disinfection process. 

However, it requires no mathematical calculations and therefore is simpler and reduces 

errors. 

To find the CTrequired from the tables using the approximation method: 

• Find the CT table for the temperature that is equal or (next) lower to the actual 
measured water temperature. For example, if the measured water temperature 
is 70C use a table for 50C. 

• Go to the section of the table for the pH which is equal to or (next) higher than 
the actual measured pH of the water. For example, if the measured pH  is 6.3, 
use the pH 6.5 section. 

• Use the free chlorine concentration that is equal or (next) higher than the 
actual concentration measured at the plant. For example, if the measured free 
chlorine concentration is 1.5 mg/L, use the 1.6 mg/L row. 

 

For example, find the CTrequired for the 0.5 log inactivation credit for Giardia and the following 

water parameters: 

• temperature = 70C; 

• pH =6.7; 

• free chlorine = 1.7 mg/L. 

 

Since there is no table for 70C, we should select the table with the next lower temperature,   

which in this case is a table for 50C. This table contains pH values 6.5 and pH 7.0. Since our 

measured value is 6.7, we choose the next higher value, that is pH 7. Finally looking at free 

chlorine concentration, we see that table contains values for  concentrations 1.6 mg/L and 1.8 

mg/L. With a measured value of 1.7 mg/L, we use  the next higher value, in this case 1.8 mg/L. 

Using this process, the CTrequired would  be 27. 

CT log inactivation tables have been provided in this appendix to facilitate the calculation 

of CTrequired via the linear interpolation or approximation method. 
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D2 Calculating CTrequired from Equation (for Giardia Only) 

The following equation, developed by Martin (1993), is most often used in disinfection 

calculations for Giardia. 

 

Where : 

CT: Required inactivation number 

pH: Measure of the acidity or basicity 

Cl: Free chlorine concentration 

Log reduction: Required logarithmic reduction in Giardia   

Temp: Water temperature 

 

Please note this equation does not apply to Cryptosporidium which is not inactivated by 

chlorine. See the log inactivation tables for alternate disinfectants for Cryptosporidium 

inactivation. 

The following table compares CTrequired as determined by the approximation method and the   

Martin equation for two scenarios. 

 

Log Reduction 
Required 

Temperature 
(°C) 

pH 
Chlorine 

Residual (mg/L) 
Approximation 

Method1 Martin 

0.5 0.5 6 0.8 24 23.15 

0.5 0.5 7 1.4 37 38.12 

 
 Notes: 

 1. Values taken from the CT tables 
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CT Log Inactivation Values for Giardia using Free Chlorine at 0.5oC 
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CT Log Inactivation Values for Giardia using Free Chlorine at 5oC 
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CT Log Inactivation Values for Giardia using Free Chlorine at 10°C  
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CT Log Inactivation Values for Giardia using Free Chlorine at 15°C 
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CT Log Inactivation Values for Giardia using Free Chlorine at 20°C 
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CT Log Inactivation Values for Giardia using Free Chlorine at 25°C 
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CT Values for Inactivation of Viruses by Free Chlorine 

 
 

CT Log Inactivation Values for Cryptosporidium using Chlorine Dioxide 

Log 
Inactivation 

Water Temperature (°C) 

0.5 1 2 3 5 7 10 15 20 25 30 

0.25 159 152 139 128 107 90 69 45 29 19 12 

0.50 318 304 279 256 215 180 139 90 58 37 24 

1.00 636 609 558 511 429 361 278 179 116 75 48 

1.50 954 913 837 767 644 541 416 269 174 112 73 

2.00 1271 1217 1115 1022 859 721 555 359 232 150 97 

2.50 1589 1521 1394 1278 1073 901 694 449 290 187 121 

3.00 1907 1826 1673 1533 1288 1082 833 538 348 225 145 

 

.  
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CT Log Inactivation Values for Giardia using Chlorine Dioxide 

Log 
Inactivation 

Water Temperature (°C) 

<1 5 10 15 20 25 

0.50 10 4 4 3 3 2 

1.00 21 9 8 6 5 4 

1.50 32 13 12 10 8 6 

2.00 42 17 15 13 10 7 

2.50 52 22 19 16 13 9 

3.00 63 26 23 19 15 11 

 

 

CT Log Inactivation Values of Viruses using Chlorine Dioxide, pH 6-9 
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CT Log Inactivation Values for Cryptosporidium using Ozone 

 
 

CT Log Inactivation Values for Giardia using Ozone 
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CT Inactivation Values for Viruses using Ozone 

 

UV Dose Log Inactivation Values for Cryptosporidium, Giardia, and Viruses 

Log Inactivation Cryptosporidium Giardia Viruses* 

0.5 1.6 1.5 39 

1.0 2.5 2.1 58 

1.5 3.9 3.0 79 

2.0 5.8 5.2 100 

2.5 8.5 7.7 121 

3.0 12 11 143 

3.5 15 15 163 

4.0 22 22 186 
 

* Based on adenovirus inactivation. 

Source (2006) Code of Federal Regulations, 40 CFR  141.720


