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Operation Community Water Footprint  

Introduction of water footprints 

The Safe Drinking Water Foundation believes that everyone should understand how their local 

tap water is treated and delivered and have an idea of the cost of those processes. By ‘cost’ we are not 

talking about money but about hidden costs to the environment and human health impacts. This project 

is a guide to researching and analyzing your community’s tap water. You can calculate its use of, and 

impact on, fresh water supplies and also the health risks that may be present if you do not enjoy the 

most effective treatment processes.  

A water footprint is a way to measure the total amount of fresh water used by a process, a 

person or a group of people and processes such as a company, community or whole country. If a person 

was asked to calculate their own water footprint their first idea might be to add up all the water they 

use for such things as bathing, flushing the toilet and washing their hands, they would add in the 

amount of water that they drink and/or use for cooking and cleaning and maybe some for washing the 

car or watering the garden. These are certainly all factors in a person’s water footprint and these are 

good places to start but there is a lot more to it than this. A person’s true water footprint also includes 

the water used to produce all of the things that that person consumes.  

Pretty much everything that you buy and use has a water footprint because somewhere along 

the line some water was used to make that product. This is not always obvious so we will look at some 

examples to get used to the idea. An apple, for example, has a water footprint of 70 litres. This value is 

found by taking the average amount of water it takes to grow an apple tree and dividing it by the 

average number of apples that a tree produces. Beef is an even more interesting example, its water 

footprint is found by adding up the water used to grow the grains and grasses that the cow eats as well 

as the water that the cow drinks. The result of this calculation is that the water footprint of one kilogram 

of beef is 15500 litres. Products whose major ingredient is water may seem to have an easy to guess 

water footprint. For example, someone might guess that 2L of soda has a water footprint of about 2L 

but if we go back and take a close look at every step in its production we would find much more water 

being used than that. At the very beginning there is water being used to grow and process the sugar 

cane used to sweeten the soda, at the end there is extra water used in the bottling process and water is 

used in many of the steps in between. All together it is estimated that the water footprint of 2L of soda 

is about 370L.  

The question that we really want to pursue is ‘What is the water footprint of 1L of tap water?’ 

That might seem like a silly question, you might say that 1L of water is 1L of water, but there are two 

important things to keep in mind. The first is that the definition of a water footprint specifies that it is 

the amount of ‘fresh’ water used to produce a product; this means that we have to look at the process 

right from the moment the water is taken from the lake, river, well or other fresh water source. The 

second is that your tap water goes through a treatment facility and distribution system before it gets to 

you and there are many places where water may be used along the way. Unfortunately, we cannot just 

look up the water footprint for tap water the way that we did with apples, beef and soda. Those values 
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are available because people undertook the project and worked very hard researching, adding and 

averaging those water footprints but no one has attempted such a thing with tap water until now. The 

difficulty lies in the fact that the water footprint of tap water will be very different in different places. 

Some areas have very good source water and can use simpler processes and fewer chemicals to treat it 

(which gives a smaller footprint) while other areas have very poor quality source water and must use 

more chemicals and more water intensive processes (resulting in larger water footprints).  

The only way to find the water footprint of your local tap water is to do some research into all 

the steps and processes that it goes through between its source and your tap. If you ask the right 

questions and can gather all of the right information you will be able to calculate the water footprint of 

your tap water and learn a lot more about it too. 
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Operation Community Water Footprint 

Research Questions: What you need to find out 

-How much raw (fresh) water is brought into the drinking water treatment facility? 

-How much treated water is put into the distribution system? 

These values should be given in units of volume/time. The volume of water should be measured 

in cubic metres or litres and the time should be measured in seconds, days or weeks. Measuring 

time in months is not as useful because the length of a month is variable. It is important that 

these values be the average over a longer period of time or they will not be representative. 

The difference between these two values can tell you how much water is used by the facility 

during the treatment process for such things as cleaning and maintaining the filters and how 

much water is lost to evaporation. It might be a good idea to ask about how exactly this water is 

used. 

 

- What kinds of chemicals are used and in what amounts? 

Possible types of chemicals used in water treatment include coagulants, flocculants, 

disinfectants, oxidants, antiscalants and many more. 

This information will need to be units of volume/time just as the raw water and treated water 

values were. These values may need to be estimated such as saying how many jugs of a 

chemical get used in a year, be sure to also record the volume of the jugs so you can calculate 

the total volume of chemical.  

Just like any other product, some water is used when manufacturing these chemicals. The 

amount of fresh water polluted by that manufacturing process and its byproducts can also be 

taken into account. To calculate the water footprint of the chemicals used in the water 

treatment process we will use the very conservative conversion of 100L of fresh water for each 

litre of chemical used. 

 

-What is the total metered water use of the area served by this water treatment facility? 

-What is the non-metered water use of the area from such things as fire hydrants? 

Water lost in the distribution system, whether through small leaks or large water main breaks, 

often makes up the most significant portion of the water footprint of tap water. The amount of 

water lost in the distribution system is equal to the amount of treated water put into the system 

minus the amount of water taken out of it. 
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Water utilities keep track of water use with meters at each house, business or anywhere else 

people use water and should be able to tell you the total amount of metered water being used. 

They may also be able to estimate the amount of non-metered water being used. This is water 

that is not being lost to leaks but is not being counted with a meter either such as water taken 

from fire hydrants.  

Just like the other values, these must be in units of volume/time and should be the averages 

over as long a time period as possible. 

-What drinking water quality tests are performed on the local water and how often are they done? 

 -What have the results of these tests been? 

There are several water quality tests that are probably done in your community on a regular 

basis and a few more that might be performed periodically but less often. The results of these 

tests should be available to you and if the water treatment facility operator cannot provide 

them they should be able to tell you who else to contact for this information.  

This information may also be available from your provincial or territorial government and some 

provinces and territories even make drinking water test data available online. You can go to 

www.safewater.org/operation-community-water-footprint-1/2017/1/14/how-to-find-
drinking-water-quality-information to find out who you can contact for information in your 
area.

-What is the population served by this drinking water treatment facility? 

This will be used to calculate per capita water footprints in your community. 

www.safewater.org/operation-community-water-footprint-1/2017/1/14/how-to-find-drinking-water-quality-information
www.safewater.org/operation-community-water-footprint-1/2017/1/14/how-to-find-drinking-water-quality-information
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Operation Community Water Footprint 

Calculations: Calculating the Water Footprint of your local drinking water 

 The information that you gathered through your research can be used to calculate the water 

footprint of your local drinking water. Throughout this series of calculations we will be talking about the 

water footprints of both processes and products. For example, we will find the water footprints of both 

the water treatment process and the treated water itself. For the purposes of this project the difference 

between the two is that the water footprint of a process is the average amount of fresh water it uses 

per second and the water footprint of a product is the average amount of fresh water used to create 

that product. 

The following section is a step by step description of the water footprint calculation. After each 

part of the description there are two examples of how to do that step. These two examples continue 

down in two columns. Throughout these calculations we will always round to two places after the 

decimal.  

 

In the most strict sense the amount of raw water being brought into the facility will be in units of 

[volume of fresh water/time] and the amount of water entering the distribution system from the facility 

will be in units of [volume of treated water/time]. As stated earlier, volume should be measured in litres 

or cubic metres and time should be in weeks, days or seconds. Regardless of which of these units the 

information was given to you in the first step will be to convert them to litres per second.  

Example 1 part 1 
 
Fresh water entering the facility = 0.1 m3/s 
 
     

  
 * 
     

   
 = 100 L/s 

 
Treated water  entering distribution = 96 L/s 

Example 2 part 1 
 
Fresh water entering the facility = 10 000 000 L/week 
 
         

     
 * 
     

     
 * 

    

       
 * 
     

     
 = 16.53 L/s 

 
Treated water  entering distribution = 15.5 L/s 
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Subtracting the amount of water entering distribution from the amount of water entering the treatment 

facility will give you the amount of fresh water used per second during the treatment process. In some 

cases this water can be used and returned to the source relatively unchanged but in other situations the 

water used must be treated as wastewater. If it must be treated as wastewater then the effective 

amount of fresh water used doubles because of the water needed for this additional process. 

Example 1 part 2 
 
Water used during treatment  
 

    100 L/s – 96 L/s = 4 
             

 
 

 
Does not require wastewater treatment 

Example 2 part 2 
 
Water used during treatment  
 

    16.53 L/s – 15.5 L/s = 1.03 
             

 
 

 
Does require wastewater treatment 
 

    1.03 L/s * 2 = 2.06 
             

 
 

 

 

The second component of the water footprint of the water treatment process comes from the chemicals 

used. You should have the amounts of chemicals used in units of volume/time and the first step will be 

to convert them to L/s. These amounts can then be summed to find the total volume of chemical used 

per second during treatment. Next, the conversion factor of 100L fresh water per 1L chemical will be 

used to calculate the water footprint of the chemicals used. 

Example 1 part 3 
 
Disinfectant – 0.001 L/s 
Antiscalant  – 0.0006 L/s 
Flocculent    – 0.005 L/s 
Oxidant        – 0.0008 L/s 
Total chemical use = 0.0074 L/s 
 
Water footprint of chemicals used 
 

   0.0074 
          

   
 * 100 

             

            
  

 

    = 0.74 
             

 
 

Example 2 part 3 
 
Disinfectant – 0.0005 L/s 
Antiscalant   – 0.0001 L/s 
Oxidant         – 0.0002 L/s 
 
Total chemical use = 0.0008 L/s 
 
Water footprint of chemicals used 
 

     0.0008 
          

   
 * 100 

              

            
  

 

    = 0.08 
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The water footprint of the treatment process can be found simply by adding the water footprint of the 

chemicals used with the amount of the water used during treatment. We can use this value to calculate 

the amount of fresh water used per litre of treated water produced by dividing it by the volume of 

treated water sent to the distribution system per second.  

Example 1 part 4 
 
Water footprint of the treatment process 
 

     4 L/s + 0.74 L/s = 4.74 
             

 
 

 
Fresh water used per litre of treated water 
produced 
 

    4.74 
             

   
 / 96 

               

   
  

 

    = 0.05 
             

                
 

 

Example 2 part 4 
 
Water footprint of the treatment process 
 

     2.06 L/s + 0.08 L/s = 2.14 
             

 
 

 
Fresh water used per litre of treated water 
produced 
 

2.14 
              

   
 /15.5                 

   
  

 

    = 0.14 
             

                
 

 

 

 

The water footprint of one litre of treated water as it enters distribution is found by adding that litre 

itself to the amount of fresh water used to get it there. 

Example 1 part 5 
 
Fresh water used to get 1 L of treated water into 
distribution = 0.05 L 
 
Water footprint of 1 L of treated water 
 
     0.05 L + 1 L = 1.05 L 

Example 2 part 5 
 
Fresh water used to get 1 L of treated water into 
distribution = 0.14 L 
 
Water footprint of 1 L of treated water 
 
     0.14 L + 1 L = 1.14 L 
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Next, you will look at the water footprint of the distribution system. The estimated amount of water 

consumed by legitimate non-metered sources and the metered water use can both be subtracted from 

the amount of treated water that the treatment facility puts into the distribution system to find the 

amount of water that is being lost somewhere along the way. This value will be in units of litres of 

treated water per second. To find the water footprint of the distribution system you will first have to 

convert this into units of litres of fresh water per second by multiplying it by the fresh water/treated 

water conversion factor you found in the previous step.  

Example 1 part 6 
 
Treated water entering distribution = 96 L/s 
Metered water use = 73 L/s 
Non-metered water use = 1 L/s 
 
Treated water lost in distribution system  
     96 L/s – 73 L/s – 1 L/s = 22 L/s 
 
Water footprint of distribution system 
 

       
               

   
 * 1.05 

             

                 
  

 

    = 23.1 
             

 
 

Example 2 part 6 
 
Treated water entering distribution = 15.5 L/s 
Metered water use = 13.2 L/s 
Non-metered water use = 0.4 L/s 
 
Treated water lost in distribution system  
     15.5 L/s – 13.2 L/s – 0.4 L/s = 1.9 L/s 
 
Water footprint of distribution system 
 

        
               

   
 *      

             

                 
  

 

    = 2.2 
             

 
 

 

This value (the water footprint of the distribution system) can be added to the water footprint of the 

treatment process to get the total water footprint of the distribution and treatment processes. Finally, 

this total process water footprint can be divided by the metered water use to find the volume of fresh 

water used to bring each litre of tap water to the end user. 

Example 1 part 7 
 
Total water footprint of the treatment process and 
distribution 
 

     23.1 
             

 
 + 4.74 

             

 
 

 

    = 27.84 
             

 
 

 
Volume of fresh water used to produce 1 L of tap 
water. 

     27.84 
             

 
 / 73 

           

 
  

 

    = 0.38 
             

           
 

Example 2 part 7 
 
Total water footprint of the treatment process and 
distribution 
 

     2.2 
             

 
 + 2.14 

             

 
 

 

    = 4.34 
             

 
 

 
 Volume of fresh water used to produce 1 L of tap 
water. 

     4.34 
             

 
 / 13.2 

           

 
  

 

    = 0.33 
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The water footprint of one litre of water from the tap is found by adding that litre itself to the amount of 

water used to get it there. 

Example 1 part 8 
 
Fresh water used to get 1 L of tap water to the end 
user = 0.38 L 
 
Water footprint of 1 L of tap water 
 
    0.38 L + 1 L = 1.38 L 

Example 2 part 8 
 
Fresh water used to get 1 L of tap water to the end 
user = 0.33 L 
 
Water footprint of 1 L of tap water      
 
    0.33 L + 1 L = 1.33 L 

 

 

The water footprint of your community can be calculated by multiplying the water footprint of 1 L of tap 

water by the sum of the metered and non-metered water used. These values can also be expressed in 

per capita terms by dividing them by the population of the community. 

Both the community water footprint and per capita water footprint values can be converted into units 

of L/day, L/week or L/year to really get a better idea of how much water is being used in your 

community. 

Example 1 part 9 
 
Community Water Footprint 
 

    1.38 
             

             
 (73 

           

   
 + 1 

           

   
)  

 

     = 102.12  
             

 
 

 
Population = 10000 people  
 
Per capita water footprint 
 

    102.12  
             

 
 / 10000 people 

 

    = 0.0102
              

 
 per person 

Example 2 part 9 
 
Community Water Footprint 
 

    1.33 
             

             
 (13.2 

           

   
 + 0.4 

           

   
)  

 

     = 18.09 
             

 
 

 
Population = 1000 people  
 
Per capita water footprint 
 

     18.09 
             

 
 / 1000 people 

 

     = 0.0181 
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Operation Community Water Footprint 

Analysis part 1: Analyzing the water efficiency of your local water 
treatment and distribution systems 

You have calculated the water footprint of your community and its tap water using real information that 

you found from your research but you may now be wondering how different these footprints might 

have been if some things in your community or at your treatment facility were different. You can use 

the calculations process you learned to test different changes and see how they could affect your 

footprint values.

Try making the changes described below and calculate how the values for your community water 

footprint and footprint of each litre of tap water would change. Keep track of the results of each 

change by recording them in a table.

1. Increase the water efficiency of the treatment process. The facility will still need to

output the same amount of water but it can now do that while bringing in less fresh

water.

You can simulate this by lowering the value for amount of water entering the facility,

bringing it closer to the amount of water entering distribution.

2. Stop creating wastewater during the treatment process. If the water used by the facility 
does not need to be treated as wastewater less fresh water will be used.

If your local drinking water treatment facility does not produce wastewater then skip 

this step or change it to see how much larger your community’s water footprint could 

be if this was the case.

3. Increase the water efficiency of the distribution system. The same amount of tap water

will be used but since less water is lost in distribution the facility does not need to

produce as much treated water.

This can be simulated by lowering the amount of water entering distribution, bringing it

closer to the amount of metered water used. As you lower the amount of water

entering distribution you should also lower the amount of water entering the facility by

the same amount. (Water entering facility minus water entering distribution should be

constant.)

http://www.safewater.org/calculator.html


www.safewater.org Analysis part 1 Page 2 

Optional: For more accurate results you could keep the proportion of water entering the 

facility to water entering distribution constant rather than keeping their difference 

constant.   

For example, consider a treatment facility that brings in 100L/s fresh water and puts 

96L/s treated water into a distribution system that loses 22L/s. If the distribution system 

is improved so that it loses only 10L/s instead of 22L/s then the treatment facility will 

need to produce 12L/s less treated water than it did before. (96L/s – 12L/s = 84L/s) So if 

the treatment facility needs to put 84L/s into distribution how much fresh water does it 

need to bring in? You can find this by looking at the proportion of water entering the 

facility to water entering distribution. 

     

      
 = 

     

    

(96*x)L/s = 8400L/s 

x = 87.5L/s 

The amount of fresh water entering the facility should be decreased to 87.5L/s 

4. Increase the water efficiency of the people in the community. If people use less tap

water then less treated water will need to be produced.

This can be simulated by lowering the values for metered water used, water entering

distribution and water entering the facility all by the same amount.

Optional: For more accurate results you could Decrease the amounts of metered water 

used, water entering distribution and water entering the facility proportionally rather 

than decreasing them by the same amount. You can do this in a similar way as the 

example in question 3. 

5. Try out different combinations of the previous four steps.
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Operation Community Water Footprint 

Analysis part 2: Analyzing the safety of your drinking water 

The water footprint is only one indicator of the impact of your local drinking water treatment and 

distribution systems. To learn about the ways that you are directly affected you have also researched 

the actual quality of the water being provided to you. 

In the course of your research you have hopefully located or compiled a list of the concentrations of all 

of the substances that your local drinking water has been tested for. You can now compare those 

concentrations to the Guidelines for Canadian Drinking Water Quality and to the other drinking water 

standards from around the world using the chart found at 

www.safewater.org/water-quality-information/Comparison-Chart-of-Drinking-Water-Standards-from-
around-the-world.pdf. 
Note: It is very unlikely that your water has been tested for most of the parameters on this list, most 

communities test for half a dozen or fewer parameters. If you are concerned by a lack of testing you 

might investigate into why more testing is not done and/or test your water yourself using Operation 

Water Drop, another program offered by the Safe Drinking Water Foundation, please visit 

www.safewater.org/operation-water-drop for more information. 

In many cases the regulations in other parts of the world are stricter than those in Canada. This is the 

case because they have decided that certain chemicals and substances can cause health problems when 

present in even smaller amounts than those decided on in Canada. To ensure that your drinking water is 

really safe it should meet the strictest of the standards.  

If it is found that any of the standards are not being met additional research could be done into the 

consequences of this.  

Have there been any health problems in your community that could be attributed to this? 

The Safe Drinking Water Foundation has several sources of information relevant to this research 

available on its website. You can check the documents for the Operation Water Drop program found 

at www.safewater.org/operation-water-drop and the fact sheets found 

at www.safewater.org/fact-sheets. 

www.safewater.org/water-quality-information/Comparison-Chart-of-Drinking-Water-Standards-from-around-the-world.pdf
www.safewater.org/operation-water-drop
www.safewater.org/operation-water-drop
www.safewater.org/fact-sheets
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