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Enhancing the Efficiency of the Waste Stabilization Ponds System

of Thammasat University (Rangsit Campus)
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Abstract

Using oxidation ponds for polishing the effluent from the secondary treatment as well as the
wastewater treatment plant of Thammasat University Rangsit Campus usually encounters the problems of high
algae contents which results in the increase of organic and turbidity in the receiving water. Algae removal is
normally done by using small and coarse gravel as filter media. However, it is very difficult to clean those
gravels when the sediments and algae blocked the whole length of filter media at the end of the run. In this
research, the performance of the two-stage horizontal-flow roughing filtration (HRF) was studied in order to
remove the algae and reduce the turbidity. In the first-stage, two types of commercial plastic media, that were
240 m’/m’ (SBM) and 105 m/m’ (BBM) and in second-stage, small gravel size 2-6 mm, were applied. The
variable factor in this study was flow velocity.

The results showed that under flow velocity of 0.3 m/h, the average algae removal efficiency of 89
percent from SBM was better than that of 84 percent from BBM. The turbidity removal efficiencies were 64
and 58 percent, in SBM and BBM, respectively. The algae removal efficiencies increased to 91 and 86 percent
and turbidity removal efficiencies increased to 66 and 62 percent, when passed through secondary stage of small
gravel filter for SBM and BBM, respectively. The results also showed that after the flow increased from 0.3 m/h
to 1.0 m/h in SBM, the average algae and turbidity removal efficiencies reduced to 59 and 63 percent,

respectively when influent algae were in the range of 35 to 143 Llg/l. The overall average efficiencies of algae
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and turbidity removal in two-stage HRF were 65 and 70 percent, respectively. In addition the results also
showed that after the flow increased from 0.3 m/h to 2.0 m/h the average algae and turbidity removal
efficiencies reduced to 41 and 64 percent, respectively when influent algae were in the range of 30 to 327 Llg/l.
The overall average efficiencies of algae and turbidity removal in two-stage HRF were 50 and 70 percent,
respectively. During this run, the flow was reduced from 2.0 m/h to 0.3 m/h for about 3 days after that the flow
was increased to 2.0 m/h. It was found that the overall efficiency of the two-stage HRF for removal algae and
turbidity was increased. The dissolved oxygen (DO) in the effluent of every run was over 2 mg/l and COD
efficiency was average to 30 percent in each run.

In the last run, after the flow increased from 0.3 m/h to 3.0 m/h and turbidity in water was increased up
to ~1000 NTU by adding china clay intermittently. It was found that the overall efficiency of the two-stage HRF
for algae removal was 20 percent. The algae content of the effluent was 67 [lg/l. Furthermore, the turbidity
removal was 81 percent on average. The turbidity content of the effluent was 23 NTU on average. This model is
reasonable for design of full scale HRF for improving the pond effluent from the wastewater treatment plant of

Thammasat University, Rangsit Campus and is easy to apply.

Keywords: algae, 2-stage, horizontal, flow, roughing, filter, plastic, media, flow, velocity, BBM/SBM
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