METHOD STATEMENT
Determinand:
Nitrification inhibition test

Matrix:
Sample Type: wastewater treatment works samples

Principle of Method:
The respiration rate of the bacteria in the activated sludge is the rate at which they are using energy for
various life processes. This can be measured as the rate at which heat is produced, but is easiest to
measure indirectly from the rate at which oxygen is consumed. Any decrease in energy expenditure - or
respiration rate – has a direct correlation with toxic effects on these life processes.
Activated sludge is made up of carbonaceous bacteria and nitrifying bacteria. The respiration rate of the
nitrifying bacteria can be indirectly measured by adding a nitrification inhibitor to the activated sludge. It is
important to measure the nitrification rate as the nitrifying bacteria remove the ammonia from the
wastewater. The nitrifying bacteria are more sensitive to pH, chemical changes and temperature.
Therefore it may not be appropriate to test just the respiration rate as the test substance may only be toxic
to the nitrifying bacteria and this level of toxicity may not show up in the respiration rate.
For wastewater treatment works, it is essential that the bacteria and other microorganisms of the activated
sludge are maintained in as healthy a state as possible, in order to maximise the rate at which they
biodegrade waste organic molecules. The state of health of the microorganisms can be easily monitored
from their rate of respiration and nitrification.
The oxygen consumption of an activated sludge fed with a standard amount of synthetic sewage feed is
measured immediately. The respiration rate (oxygen consumption) of the activated sludge in the presence
of various concentrations (at least four) of the test substance under otherwise identical conditions is also
measured. The inhibitory effect of the test substance at a particular concentration is expressed as a
percentage of the mean respiration rates compared to the respiration rate of the control. This is known as
the percentage inhibition. An EC50 value is calculated from the percentage inhibition at two different
concentrations. The respiration rate is the rate of respiration of both carbonaceous and nitrifying bacteria
also know as the total respiration rate.
The activated sludge is then fed with a nitrifying inhibitor (ATU). The respiration rate is then measured
again against a control and a test substance at various concentrations. The results are expressed in the
same way as the first respiration rate. The percentage inhibition shows the percentage of carbonaceous
bacteria inhibited not the nitrifying bacteria. The percentage inhibition for nitrifying bacteria is calculated by
subtracting the carbonaceous respiration rate from the total respiration rate of the first run. The EC50 value
is then calculated from the percentage inhibition at two different concentrations.
The EC50 value should be regarded merely as a guide to the likely toxicity of the test substance either to
activated sludge sewage treatment, or to wastewater microorganisms.
The study design is in general accordance with OECD 209 guideline.

Interferences:
Samples with a high BOD or COD may not be suitable for this method as the oxygen uptake may be too
rapid to produce a linear trace.

Performance of Method:
Range of Application:
The results are reported as EC50
Results should be reported according to guidance of this method.
Limit of Detection:
The limit of detection cannot be calculated for this method
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Uncertainty of measurement:
Uncertainty of measurement cannot be calculated for this method.

References:
OECD Guidelines for the testing of chemicals 2010
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