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Environmental monitors 

Build Competencies in sustainability MATTERS

 MAKE IT PERSONAL
How do you think the sustainable practices used by farmers affect you? 

   EXPLORE

1.  Graphing Environmental Indicators  
ONE Using the data in WHY SHOULD AGRICULTURAL ENVIRONMENT BE 
MONITORED?, create bar graphs to show the trend over time of each of the 
following environmental indicators:

 6 Soil quality 

 6 Air quality or greenhouse gas 

 6 Water quality

 6 Biodiversity

TWO Using the same data, create a scatter plot to show the trend over time 
for soil quality, air quality, water quality and biodiversity. 

Find the latest environmental 
indicators released by the Canadian 
Environmental Sustainability 
Indicators program by the 
Government of Canada at www.
canada.ca/en/environment-climate-
change/services/environmental-
indicators/latest.html. 

Explore the information in Water 
quality impacts on livestock from 
Agriculture and Agri-Food Canada at 
www.agr.gc.ca/eng/science-and-
innovation/agricultural-practices/
water/livestock-watering/
water-quality-impacts-on-
livestock/?id=1370621201553. 

Consult WHY SHOULD AGRICULTURAL 
ENVIRONMENTS BE MONITORED? for these 
learning tasks. Use the Learning Source and 
the information for this guiding question 
in the Sustainability Matters carousel on 
www.projectagriculture.ca.  Check out 
these weblinks for additional information. 
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What conclusions can you make from these graphs? Develop a conclusion for 
each indicator. 

Which style of graph more effectively shows the trend over time? Why do you 
think this?

  

))))

))

  INVESTIGATE

2.  Measuring Concentrations   
Livestock farmers ensure that their animals have safe drinking water. They 
use chemistry to measure water quality. 

Parts per million (PPM), parts per billion (PPB) and parts per trillion (PPT) 
are commonly used terms to describe very small amounts of contaminants in 
environments. They can be used to refer to the concentration of minerals and 
soluble matter in a water source. 

Soluble matter refers to a substance that will dissolve in liquid. For example, 
if a chemical is soluble in water, then the chemical will dissolve or appear 
to vanish when you add it to water. If it is not soluble, or insoluble, then it 
will not dissolve and you will still see it floating around in the liquid or at the 
bottom of the container.



25

Share your project AGRICULTURE learning experiences on Instagram or Twitter using #projectagricultureab

Minerals, salts or metals are part of total dissolved solids (TDS) — the total 
concentration of dissolved substances in water. TDS is made up of inorganic 
salts, as well as a small amount of organic matter. Common inorganic salts 
that can be found in water include calcium, magnesium, potassium and 
sodium, which are all called cations, and carbonates, nitrates, bicarbonates, 
chlorides and sulfates, which are all called anions. Cations are positively 
charged ions and anions are negatively charged ions. 

The Canadian guideline for TDS is less than 500 milligrams per litre (which is 
the same as 500 parts per million). 

pH is another measure that is used to monitor water quality. pH refers to 
the potential of hydrogen ions in water, which determines if the water is too 
acidic or too basic. pH is measured by a number between 0 and 14, which 
indicates how acidic or basic the water is along a logarithmic scale. The lower 
the number, the more acidic the water is. The higher the number, the more 
basic it is. A pH of 7 is considered neutral. 

If water is too basic, it has too much alkaline in it for things to grow. The 
alkalinity of water refers to the capacity of that solution to buffer 
or neutralize an acid. In other words, alkalinity is a measurement of 
water’s ability to resist changes in pH.

Different plants prefer different pH. It is also an important measure 
of water quality. The Canadian Guidelines for Drinking Water Quality 
suggest that the pH of drinking water should be between 7.0 and 
10.5. Water pH ranging from 6.0 to 8.5 is considered acceptable for 
most livestock.

Read the following example from the Chicken Farmers of Canada. 

The mineral content of water can have an impact on bird health and 
barn conditions. Water that has a high content of certain minerals 
(for example sodium, iron, magnesium, sulfates, and sulfites) can 
contribute to certain diseases and affect the health of the birds. 
The mineral content of water depends on the water source, and can 
vary with the season and over time. Mineral testing allows farmers 
to monitor the water quality that they use in water lines for poultry. Water 
filtration and treatment can be used to lower undesirable mineral levels. 

Acid content is measured by pH. A low pH indicates a high acid content 
and a high pH indicates a low acid content. pH has a direct effect on the 
effectiveness  of chlorine as a sanitizer, in addition to the solubility of 
minerals. Minerals can encourage biofilm formation. Therefore, removing 
minerals and scale is an important part of a water sanitation program.

Sanitation is the ongoing, day-to-day program for killing microorganisms in 
water delivered to birds while they are in the barn.
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There are a number of ways to sanitize drinking water for poultry, but 
chlorination is the most common, cost effective and easy method. The goal 
of a chlorination program should be to achieve a chlorine level of two to three 
PPM at the farthest drinker in the system, which can be easily measured with 
chlorine strips.

Biofilms are complex communities of microorganisms including bacteria, 
algae, fungi and slime molds. Biofilms often build themselves around and into 
mineral deposits, which makes them even harder to remove. 

The biofilm and mineral complexes effectively protects bacteria from 
sanitizer like chlorine, reduces the efficiency of sanitizer with organic 
matter and provides an environment in which harmful bacteria like E.coli and 
Pseudomonas can multiply and contaminate the water.

The basics of a standard water line cleaning program are the following three 
steps: 

1. Acidify the water to a pH of four (let stand for 8 to 24 hours) . 
This helps to dissolve the mineral complexes in the biofilm and the water 
line. 

2. Add hydrogen peroxide in a final concentration of 0.8 to 3 percent (let 
stand for 12 to 72 hours) 
This step disrupts the organic component of the biofilm. 

3. Add a disinfectant (let stand for 24 to 48 hours) 
This step is to kill any remaining bacteria which have been exposed but 
not killed by the peroxide. 
Chicken Farmers of Canada (2018). The Importance of Waterline Cleaning, Disinfection, and Regular 
Sanitation Programs on Chicken Health. AMU Strategy Magazine: Online. www.chickenfarmers.ca/wp-content/
uploads/2018/01/AMU-Magazine_ENG_web-1.pdf 

Based on what you know about pH and PPM measures, explain how chicken 
farmers use chemistry to ensure a safe supply of water. 
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