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Diagnostic BODs and TSS

BOD is composed of two components; Carbonaceous BOD and Nitrogenous BOD. Carbonaceous BOD is
the result of the oxidation of carbon. Nitrogenous BOD is the oxidation of ammonia to nitrate.

BODs = CBODs + NBODs
The oxidation of ammonia to nitrate requires a great deal of oxygen as seen in the formula below:
NH; + 20, ==sp NO3 + H" + H,O

The oxygen requirement for nitrification is:

4.6 mg O2/1 mg NH4+ - N oxidized to NO3- (U.S. EPA, 1975)

You can see that a great deal of oxygen is required to convert ammonia to nitrate--- much more oxygen than is
required to convert carbon to its end products: 1 mg of the organic fraction of biomass exerts an oxygen demand
of 1.42 mg (WEF, 1994)

The problem with the BOD test is that ammonia, algae, and sludge can have a profound influence on the test
results. Determining which one of these influences is the exact cause of the high BODs will help identify a
specific solution to lowering the effluent BOD.
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Failing to understand the source and cause of the BOD is to potentially apply the wrong solution to achieving
10/15s. waste both time and money on a solution that may yield few results toward a 10/15 solution.
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Diagnostic BODs Tell Us Why the
Problem is Occurring
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BOD Removal Efficiency from Cells 1 and 2 of the
XXXXXX Wastewater Treatment System
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Determining Where the BOD Problem is Occurring

What are the BODs and CBODs coming into and out of each cell?
Intra-Pond Testing

A primary treatment cell should be removing between 60 to 80% of a pond’s influent BOD. If not, then
determine why. For solving BOD problems there is a where the BOD problem is occurring and why a BOD
problem is occurring and when it is occurring. Run a series of diagnostic BODs between each pond to
determine the cause of a BOD problem. Because of the influence of accumulated sludge, algae, and/or
nitrification in the BOD test bottle, one of the ponds may be adding BOD back to the system. Isolate the
cause and location and timing of the BOD problem to effectively reduce effluent BOD.
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Diagnostic BODs are not something you do every week or each month but several times a year to identify
the cause or the WHY of the elevated BOD. All this takes the guess work out by knowing why the problem
is occurring and then take measures to solve the problem.
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The same type of thing can be done with the TSS test. Have the lab take the filter used in the TSS test
and look at it under the microscope. Look for black spots indicating sludge particles leaving with the
effluent. Look for bacteria floc, or anything else unusual leaving with the effluent. High TSS could be
caused by a rotifer or daphnia bloom. It could be caused by sludge particles leaving with the effluent. You
will never know until you look.

Know what types of solids are leaving with the lagoon effluent.

Each type of solid material leaving a lagoon has a meaning. Sludge particles leaving with a lagoon
effluent mean it may be time to desludge or raise the effluent discharge pipe. The presence of filamentous
bacteria may be evidence of the need to add more air or reduce the loading to the lagoon system. Certain
other type of filaments may indicate excessive oils or grease in the system. Sometimes a rotifer or daphnia
bloom may get out with the effluent and be picked up as TSS. Ask your lab to identify the types of solids
leaving your pond system.

A Volatile Suspended
Solids (VSS) test will
help further determine if
the TSS sample is
composed mostly of algae
~or nonvolatile material.
~ Low VSS indicates the
- presence of sludge solids,
grit, gravel, etc.
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