22nd Edition BOD Changes

The only substantial change to the BOD test in the most recent (spring 2012) edition of Standard Methods 5210B is that the QC tests applying to the procedure are summarized in a table (5020:1).  That table calls for three tests:  1) a lab fortified blank which is the 50:50 glucose/glutamic acid solution required by previous editions of 5210B;  2) a lab fortified matrix, often called a matrix spike; and 3) a lab fortified matrix duplicate.  The matrix spike and duplicate are new requirements.
Generally, doing lab fortified matrix spikes for the BOD/CBOD test might reveal  toxicity (interference with the seed bacteria) in the influent.  It is highly unlikely it would, however, because of the magnitude of random error associated with high “concentration” samples, especially in a matrix other than reagent grade water.  The other sample run in or for wastewater treatment plants which might be eligible for analyzing a lab fortified matrix spike is the effluent. If a plant is operating as designed, the effluent will have a low BOD.  Lab fortified matrix spikes involve are adding a known amount* of matrix spiking material that is smaller than the amount in the waste sample being evaluated.  For example, if a plant’s effluent expects an effluent of 20 mg/L BOD, one might choose to spike the sample with a solution intended to measure 10 mg/L.  But where does a lab get that 10 mg/L sample?  There are no lab suppliers that make a 10 mg/L solution, nor are they likely to because other labs might want a sample of 5, or 10, of 50 mg/L, or whatever.  And it is not simply a matter of diluting the well-characterized 150:150 mg/L GGA sample since bias and precision are concentration dependent.  So the answer is, the lab has to make its own spiking solution.  A lab would have to make a spiking solution that is thought to be about 10 mg/L, analyzed it 25 times, and get any average result that could be used as the “true value” for that solution.  When a new spiking solution is needed, the lab would have to repeat the same process.  It is unlikely this is what the Standard Methods BOD Committee intended, but just what they did intend is not known.   

The new 5210B gives no guidance on what spike “amount to use”, which sample to spike, or how to interpret the results.  In fact, the body of 5210B does not even mention a lab fortified matrix, or a lab fortified matrix duplicate.  If a lab has no guidance on the expected results, why do the test?

If a lab must analyze a lab fortified matrix spike doing it in duplicate would give some information about within-batch precision.  That alone is not sufficient reason for analyzing the lab fortified matrix spike, however, as any sample can be run in duplicate to check within-batch precision.

If a lab does not want to run the risk of having a regulatory agency find a deficiency, the lab should ask before being inspected what to do regarding the lab fortified matrix spikes.  What would this author do?  He would ignore the requirement until given instructions of how to analyze a lab fortified matrix spike and how to interpret the results.

_________

*  For the BOD test, there is no such thing as an “amount” of BOD in a sample because the test measures the capacity of the sample to deplete oxygen, and not “an “amount” as do most lab tests.  Sometimes, however, it is convenient to think of an “amount” of BOD as one would in, for example, calculating percent BOD removal from a waste stream.

