
LOW COST, LOW ENERGY,
EFFECTIVE AND EFFICIENT
MIXING OF STORMWATER
EQUALIZATION BASINS
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FOR INFORMATION:

Periods of high precipitation can add torrents of rainwater to the normal 
amount of influent a wastewater plant must treat, requiring building of 
equalization or retention tanks to prevent overwhelming the treatment 
system, which can also cause an overflow.

Once the storm abates, sewage buffered in the equalization tank is fed 
into the treatment process as the plant’s capacity allows. A major chal-
lenge facing the plant is to keep the equalization tank’s contents mixed 
so that a uniform effluent is introduced to the treatment process, so that 
the solids do not settle to the bottom requiring expensive removal from 
the basin, and so that the tank and its contents empties completely.

The PHi mixing system is an economical and energy-smart solution to 
mixing equalization basins. PHi’s mixer utilizes pulses of compressed 
air, introduced through stainless steel Forming Plates at the bottom of 
the basin,  to lift and suspend solids. The source of compressed air, the 
air compressor, and the control system, both reside outside the tank. 
The only components in the tank are the stainless steel Forming Plates 
and stainless steel piping that delivers the compressed air pulses from 
the control system to the Forming Plates. There are no moving parts in 
the tank to break down.

PHi’s mixing system provides the ability to increase or decrease mixing 
to match the loading of the tank, enabling operators to use the minimum 
energy necessary to keep the tank mixed. And as the outer edges of a 
cone-bottomed basin go dry as dewatering continues, outer rings of 
plates can be turned off, while center plates continue to mix the basin 
until dewatering is complete.
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Shelby County Water and Sewer’s outside engineers 
(URS) did an energy study of various mixing technologies, 
including mechanical, coarse air bubble and jet mixers. 
They found the PHi system required only 20% of the
energy required by the most efficient alternative solution, 
and at 1/2 the capital cost.  The 190 foot diameter tank 
holds over 2 million gallons of water, and has 28 equally 
spaced Forming Plates.

These 8" forming plates are pow-
ered by a 20hp compressor via air 
injection valves which provide 50psi 
of 1/2 second air bursts, sequenced 
to fire each plate three times per 
minute. The operators turn the
system on 20 minutes prior to
dewatering and keep the tank mixed 
until the last drop of water is processed.  IN 5 YEARS OF
OPERATION the tank has never needed to be cleaned, 
even though the tank was designed with fire hose
attachments in anticipation of a required clean-out after 
each storm event.
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