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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 part1

Fresh water entering the facility = 0.1 m*/s

0.1m3 1000L
* =100 L/s
1s 1m3

Treated water entering distribution =96 L/s

Example 2 part1

Fresh water entering the facility = 10 000 000 L/week

10000000L 1week . 1lday N lhour
24hours 3600s

=16.53 L
lweek 7days /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

L fresh water

100 L/s—-96 L/s=4

Does not require wastewater treatment

Example 2 part 2

Water used during treatment

L fresh water

16.53L/s—-15.5L/s=1.03

Does require wastewater treatment

L fresh water

1.03L/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

L chemical L fresh water

0.0074 *100
1s

1L chemical

L fresh water

=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

L chemical L fresh water

0.0008 *100
1s

1 L chemical

L fresh water

=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 part4

Water footprint of the treatment process

L fresh water

41/s+0.74 L/s=4.74

Fresh water used per litre of treated water
produced

L treated water
96
1s 1s

4.74 L fresh water /

L fresh water
=0.05

’ L treated water

Example 2 part 4

Water footprint of the treatment process

L fresh water

2.06L/s+0.08L/s=2.14

Fresh water used per litre of treated water
produced

L fresh water L treated water
- /155 ————

1s 1s

2.14

L fresh water
=0.14

L treated water

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 part5

Fresh water used to get 1 L of treated water into

distribution =0.05 L
Water footprint of 1 L of treated water

005L+1L=1.05L

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

0.14L+1L=114L

www.safewater.org

Calculations

Page 3




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 Example 2 part 6
Treated water entering distribution =96 L/s Treated water entering distribution = 15.5 L/s
Metered water use =73 L/s Metered water use = 13.2 L/s
Non-metered water use =1 L/s Non-metered water use = 0.4 L/s
Treated water lost in distribution system Treated water lost in distribution system

96 L/s—73L/s—1L/s=22L/s 1551/s-13.2L/s-0.4L/s=19L/s
Water footprint of distribution system Water footprint of distribution system

22 L treated water 1.05 L fresh water 1.9 L treated water 1.1 L fresh water

1s 1 L treated water 1s 1 L treated water
9231 L fres};water 929 L fresl;water

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 Example 2 part 7

Total water footprint of the treatment process and | Total water footprint of the treatment process and

distribution distribution

23.1 L fresl; water +4.74 L fresl;water 2.2 L fresl;water +2.14 L fresh water

- 9784 L fresl;water -434 L fresh water
Volume of fresh water used to produce 1 L of tap Volume of fresh water used to produce 1 L of tap
water. water.

27.84 L fresh water/ 73 L tap:vater 434 L fres};water/ 13.2 L tap water

-0238 L fresh water -033 L fresh water

L tap water L tap water
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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

0.38L+1L=138L

Example 2 part 8

Fresh water used to get 1 L of tap water to the end
user=0.33L

Water footprint of 1 L of tap water

033L+1L=133L

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 part9

Community Water Footprint

L fresh water ( L tap water L tap water)

1.38 +1

1L tap water 1s 1s

L fresh water

=102.12

Population = 10000 people

Per capita water footprint

L fresh water

Example 2 part 9

Community Water Footprint

L fresh water ( L tap water L tap water)

1.33 +0.4

1 L tap water ' 1s 1s

L fresh water

=18.09

Population = 1000 people

Per capita water footprint

L fresh water

102.12 / 10000 people 18.09 / 1000 people
= 0.0102M per person =0.0181 L fresh water per person
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