
Chlorine Disinfection Dosing



Overview

We will be going over how to dose calcium 
hypochlorite disinfectant at a water treatment plant 
based on a flow rate of 11 million gallons per day 
(MGD). We will also calculate how long the water 

needs to stay in contact with the disinfectant to 
deactivate giardia and viruses.



Calcium Hypochlorite Dosage

Ca(OCl2) 2HOCl

Molecular Weight (g/mol) 143 105

Concentration (mg/L) 143 105*(71/52.5) = 142 
mg/L as Cl2

Dosage (mg/L) X 2.6 mg/L as Cl2

143 𝑚𝑚𝑚𝑚/𝐿𝐿
𝑋𝑋 =

142 𝑚𝑚𝑚𝑚/𝐿𝐿

2.6𝑚𝑚𝑚𝑚𝐿𝐿 𝑎𝑎𝑎𝑎 𝐶𝐶𝐶𝐶2

𝑿𝑿 = 𝟐𝟐.𝟔𝟔𝟐𝟐
𝒎𝒎𝒎𝒎
𝑳𝑳 𝒂𝒂𝒂𝒂 𝑪𝑪𝒂𝒂(𝑶𝑶𝑪𝑪𝑶𝑶𝟐𝟐)

Step 1 is to calculate the 
appropriate dosage of calcium 
hypochlorite that is required. 
We can use the equilibrium 

equation for calcium 
hypochlorite to calculate the 

appropriate dosage based on 
stochiometric proportions. You 
will not need to recalculate this 

value to do your own 
calculations, use 2.62 mg/L. 

We are showing these 
calculations so you understand 

where this value came from.

𝑪𝑪𝒂𝒂(𝑶𝑶𝑪𝑪𝑶𝑶)𝟐𝟐+ 𝑯𝑯𝟐𝟐𝑶𝑶 → 𝑪𝑪𝒂𝒂𝟐𝟐+ 𝒂𝒂𝒂𝒂 + 𝟐𝟐𝑶𝑶𝑪𝑪𝑶𝑶− 𝒂𝒂𝒂𝒂 + 𝑯𝑯𝟐𝟐𝑶𝑶(𝑶𝑶)



Feed Rate

𝐹𝐹𝑒𝑒𝑒𝑒𝑒𝑒 𝑅𝑅𝑎𝑎𝑅𝑅𝑒𝑒
𝐶𝐶𝑙𝑙
𝑒𝑒

= 𝑒𝑒𝑑𝑑𝑎𝑎𝑑𝑑𝑑𝑑𝑑𝑑𝑒𝑒𝑑𝑑𝑅𝑅𝑎𝑎𝑑𝑑𝑅𝑅 𝑒𝑒𝑑𝑑𝑎𝑎𝑎𝑎𝑚𝑚𝑒𝑒 ∗ 8.34 ∗ 𝑄𝑄(𝑀𝑀𝑀𝑀𝑀𝑀)

𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭 𝑹𝑹𝒂𝒂𝑹𝑹𝑭𝑭
𝑶𝑶𝒍𝒍
𝑭𝑭 = 𝟐𝟐𝟐𝟐𝟐𝟐 𝑶𝑶𝒍𝒍𝒂𝒂 𝑪𝑪𝒂𝒂 𝑶𝑶𝑪𝑪𝑶𝑶𝟐𝟐

𝐹𝐹𝑒𝑒𝑒𝑒𝑒𝑒 𝑅𝑅𝑎𝑎𝑅𝑅𝑒𝑒
𝐶𝐶𝑙𝑙
𝑒𝑒 = 2.62 𝑚𝑚𝑚𝑚/𝐿𝐿 ∗ 8.34 ∗ 11(𝑀𝑀𝑀𝑀𝑀𝑀)

Step 2 involves using the flow
rate Q (11 MGD, or million

gallons per day), a conversion
factor (8.34) as well as the

disinfectant dosage (2.62 mg/L) 
to determine the feed rate of the 

chemical. 



Time Calculation: Giardia

𝑇𝑇𝑑𝑑𝑚𝑚𝑒𝑒 𝑑𝑑𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 =
𝐶𝐶𝑇𝑇

𝑑𝑑𝑐𝐶𝐶𝑑𝑑𝑐𝑐𝑑𝑑𝑑𝑑𝑒𝑒 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑒𝑒𝑑𝑑𝑅𝑅𝑐𝑐𝑎𝑎𝑅𝑅𝑑𝑑𝑑𝑑𝑑𝑑

𝑇𝑇𝑑𝑑𝑚𝑚𝑒𝑒 𝑑𝑑𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 =
97 𝑚𝑚𝑚𝑚 ∗ 𝑚𝑚𝑑𝑑𝑑𝑑

𝐿𝐿
2.62 𝑚𝑚𝑚𝑚/𝐿𝐿

𝑇𝑇𝑑𝑑𝑚𝑚𝑒𝑒 𝑑𝑑𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 = 37.3 𝑚𝑚𝑑𝑑𝑑𝑑𝑚𝑚𝑅𝑅𝑒𝑒𝑎𝑎

𝑇𝑇10 = 𝑅𝑅𝑑𝑑𝑚𝑚𝑒𝑒 𝑑𝑑𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 ∗ 10

𝑇𝑇10 = 37.3 𝑚𝑚𝑑𝑑𝑑𝑑 ∗ 10

𝑻𝑻𝟐𝟐𝟏𝟏 = 𝟑𝟑𝟑𝟑𝟑𝟑𝒎𝒎𝒎𝒎𝒎𝒎

Step 3 involves calculating the time needed to 
meet chlorine contact time requirements to 

deactivate giardia. Giardia is a waterborne virus 
that is very harmful to humans if consumed.

Contact time is how long the water is kept in a 
tank or clearwell after disinfectant is added to the 

water, to ensure all bacteria and viruses are 
deactivated. This is calculated by looking up the 

CT or contact time value (standardized values 
tabulated by EPA) for certain viruses and bacteria, 
and, dividing by the chlorine concentration. This 

time is multiplied by 10 to ensure a large factor of 
safety. 



Time Calculation: Viruses

𝑇𝑇𝑑𝑑𝑚𝑚𝑒𝑒 𝑑𝑑𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 =
𝐶𝐶𝑇𝑇

𝑑𝑑𝑐𝐶𝐶𝑑𝑑𝑐𝑐𝑑𝑑𝑑𝑑𝑒𝑒 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑒𝑒𝑑𝑑𝑅𝑅𝑐𝑐𝑎𝑎𝑅𝑅𝑑𝑑𝑑𝑑𝑑𝑑

𝑇𝑇𝑑𝑑𝑚𝑚𝑒𝑒 𝑑𝑑𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 =
4 𝑚𝑚𝑚𝑚 ∗ 𝑚𝑚𝑑𝑑𝑑𝑑

𝐿𝐿
2.6 𝑚𝑚𝑚𝑚/𝐿𝐿

𝑇𝑇𝑑𝑑𝑚𝑚𝑒𝑒 𝑑𝑑𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 = 1.54 𝑚𝑚𝑑𝑑𝑑𝑑𝑚𝑚𝑅𝑅𝑒𝑒𝑎𝑎

𝑇𝑇10 = 𝑅𝑅𝑑𝑑𝑚𝑚𝑒𝑒 𝑑𝑑𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 ∗ 10

𝑇𝑇10 = 1.54 𝑚𝑚𝑑𝑑𝑑𝑑 ∗ 10

𝑻𝑻𝟐𝟐𝟏𝟏 = 𝟐𝟐𝟏𝟏.𝟐𝟐𝒎𝒎𝒎𝒎𝒎𝒎

Here we are repeating the calculation 
we just did for giardia, but this time we 

are calculating the time needed to 
deactivate viruses. Since the contact 
time standardized value is so much 
lower for viruses than giardia, the 

necessary contact time is much lower. 
However, you must use the longer time 
for your official contact time to ensure 

the water is safe to drink! 



It’s Your Turn!

Go through this calculation with the flow rate you calculated 
for your town in the water demand assignment. All other 

variables will remain the same. Complete your calculations on 
paper first and then type up in Microsoft Word equation 

editor. 
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