


Renton Wastewater Treatment Plant, Renton, 

Washington 

The Renton Wastewater Treatment Plant serves the 

urban and suburban areas east, south, and north of 

Lake Washington, just east of Seattle. Rising 

power costs created a need for modification of its 

coarse bubble aeration system. 

Perforated membrane fine bubble diffusers were 

selected for an in-plant study in 1982. These 

diffusers were placed in the first two passes of one 

aeration tank, while the other tanks retained their 

coarse bubble units. DO was compared in the two 

systems, and it was determined that the perforated 

membrane diffusers required 30 to 40% less air 

than coarse bubble diffusers to maintain a 

comparable mixed liquor DO. Total energy 

consumption decreased from 390 to 355 kW/1,000 

m3 after installation of the fine bubble diffusers. 

Ridgewood Wastewater Treatment Plant, 

Ridgewood, New Jersey 

The Ridgewood Wastewater Treatment Plant 

(RWTP) was retrofitted from coarse bubble 

diffusion to a fine pore diffusion aeration system in 

1983. Fine pore aeration would allow the use of 

one blower and maintain the same oxygen 

utilization rate as provided by the coarse bubble 

system. Oxygen transfer studies were performed on 

the fine pore ceramic dome diffusers in order to 

compare results with the coarse bubble diffusers. 

The results showed that the coarse bubble diffuser 

had an average standard oxygen transfer 

efficiency (SOTE) under field conditions of 

4.8% with an average alpha (a) of 0.55. In 

contrast, with two tanks in operation, the fine 

pore system had an average SOTE under field 

conditions of about 9 .5% and an average a of 

0.4 during normal daytime high-load operation. 

Alpha is defined as the ratio of KLa (volumetric 

mass transfer coefficient) of a clean diffuser in 

process water to the KLa of the same diffuser in 

clean water. 

Two methods of cleaning were used at the RWTP: 

anhydrous hydrochloric acid brushing and 

water hosing. Installation of the fine pore aeration 

system achieved the oxygen utilization desired, 

reduced 

power consumption by approximately 28%, and 

resulted in a significant improvement in effluent 
quality with respect to nitrification. 

ADV ANT AGES AND DISADVANTAGES 

Some advantages and disadvantages of various fine 

pore diffusers are listed below: 

Advantages 

• Exhibit high OTEs.

• Exhibit high aeration efficiencies (mass

oxygen transferred per unit power per unit

time).

• Can satisfy high oxygen demands.

• Are easily adaptable to existing basins for
plant upgrades.

• Result in lower volatile organic compound

emissions than nonporous diffusers or

mechanical aeration devices.

Disadvantages 

• Fine pore diffusers are susceptible to

chemical or biological fouling, which may

impair transfer efficiency and generate high

head loss. As a result, they require routine

cleaning. (Although not totally without cost,

cleaning does not need to be expensive or

troublesome.)

• 

• 

• 

Fine pore diffusers may be susceptible to 

chemical attack ( especially perforated 

membranes). Therefore, care must be 

exercised in the proper selection of 

materials for a given wastewater. 

Because of the high efficiencies of fine pore 
diffusers at low airflow rates, airflow 
distribution is critical to their performance 
and selection of proper airflow control 

orifices is important. 

Because of the high efficiencies of fine pore 
diffusers, required airflow in an aeration 
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