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The following information further expands the discussion begun in

Solids yield surprise
Research on trickling filter/activated sludge systems produces unexpected results
Andre Gharagozian, Steven Swanback, B. Narayanan, and Rick Chan
High trickling-filter loading and long SRTs
In the published article, researchers plotted solids yield against solids retention time
(SRT) and organized the data into three or four ranges for trickling filter loading for Plant A.
This also has been performed for Plant B and is presented in Figure 1 below. Results showed that
solids yields are consistently lower for the higher loading conditions across the entire range of
SRTs.
Figure 1. Yield versus solids retention time and trickling filter loading (Plant B)

Hypothesis Considered
As described in the published article, the most interesting — and counterintuitive —
observation was that solids yields decreased when organic loadings to the trickling filter
increased. Previously published research actually suggested the opposite to be true. The exact
cause for this correlation is unknown, but researchers explored a few plausible hypotheses.
One possibility considered was that, compared to a typical activated sludge process, a
trickling filter/activated sludge system dampens solids production, which would affect the yield
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calculation. If this effect is significant, then using daily data to estimate solids yields from a
trickling filter/activated sludge process may be inappropriate; longer averaging periods should be
used.
To test this hypothesis, researchers plotted the average values for each facility to see how
results for longer averaging periods compare to those for daily operating data. Results did not
support the hypothesis because longer averaging periods did not change the conclusions:
increasing organic loading and SRT still reduced solids yields.
In the published article, yield was plotted against organic loading. Figure 2 below
illustrates the yield against SRT.
Figure 2. Yield versus solids retention time using average of all data (Plants A - E)

Another possibility proposed is that solids yields, as calculated here, are based on
biochemical oxygen demand (BOD) removal and do not explicitly consider the effect of changes
in influent total suspended solids (TSS) loading. The observed correlation between increased
BOD loading and reduced solids yields could be explained if the TSS to BOD ratio of influent
decreased when trickling filter loadings increased. However, the data did not support this
hypothesis either (since the opposite was found to be true), suggesting that solids yields should
actually increase when trickling filter BOD loading does. See Figure 3 on next page.
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Figure 3. TSS/BOD versus trickling filter loading (Plants A - E)

Although there is not a strong correlation, Figure 3 suggests that as trickling filter
loadings are increased, the TSS to BOD ratio of the influent actually increases rather than
decreases. This would suggest then, that sludge yields should increase with the trickling filter
BOD loading, which is contrary to the findings in this paper.

