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Anoxic Zone Mixing Performance Data 

Pulsair Pneumatic Mixing Process 
 
In 2005 and 2006 the New York City Department of Environmental Protection conducted a full 
scale evaluation of anoxic mixers at their Red Hook WPCP.  The objective of the study was to 
compare the performance of the Pulsair pneumatic mixing technology to the Davis EMU Model 
TRS 48.22 submersible mixers currently in use.  The submersible mixers had been in operation 
for approximately 10 years while the Pulsair mixing system was in operation for approximately 9 
months at the Red Hook WPCP.  The comparison criteria for the two types of mixers were as 
follows: 
 

• Ability to sustain uniform distribution of SS throughout the volume of the anoxic zones 
• Maintenance of low DO concentrations to conform to anoxic zone criteria of less than 0.3 

mg/L 
• Capital and operating costs 

 
The Davis EMU Model TRS 48.22 Uni-Prop submersible mixers have a two blade propeller of 
480 mm [1.57ft] diameter rotating at 226 RPM.  The mixer is supported on a mounting skid 
anchored at the side of the tank.  The Pulsair mixing system sequentially injects compressed air 
beneath round flat discs called accumulator plates attached to the bottom of the tank.  The 
compressed air forms large single, oval shaped bubbles that rise to the top of the tank.  There 
are no moving parts inside tank.  During the study the Pulsair system was operated at 0.5 sec 
injection time, at a rate of 6 pulses per minute, with an injection pressure of 45 psi and a flow 
rate of 25 ACFM. 
 
The evaluation of each mixer was conducted by City College of New York staff in cooperation 
with personnel from the Red Hook WPCP and the Process Planning Section of the Bureau of 
Wastewater Treatment.  All sampling and analyses were performed by City College in 
conformance to Standard Methods.  SS concentration profiles were developed across the 
horizontal sections of the anoxic zones at depths of 3, 12, and 20 feet below the surface of the 
water.  DO was measured using the YSI 556 multi parameter probe. 
 
Capital and preventative maintenance costs were provided by the equipment suppliers.  
However, records documented at the Red Hook WPCP were used to evaluate the operating 
experience of the Davis EMU Model TRS 48.22.  At the time of the study no data from actual 
anoxic installations was available for the Pulsair mixing system. 
 



Based on the data collected by City College, input of the equipment suppliers, and the full scale 
experience at Red Hook, the following conclusions were made: 
 

• Both mixers achieved uniform distribution of SS throughout the bulk volume of the anoxic 
zones. 

• Both mixers were able to maintain the low DO concentrations necessary for promoting 
denitrification. 

• Initial capital costs are higher for the Davis EMU mixers than the Pulsair mixing system.  
Additionally, the Pulsair mixing system has a lower capitalized cost due to lower 
preventative maintenance and energy costs. 

• Over a 10 year period, the overall capitalized cost using the Pulsair mixing system would 
be lower based on the supplier’s recommendations. 

• Experience at the Red Hook WPCP suggests that the Davis EMU Uni-Prop mixers are 
prone to frequent breakdowns. 

 
The mixers were installed and operated in two anoxic zones.  The two zones were located at the 
beginning of pass B in aeration tanks #3 and #4, respectively of the Red Hook Water Pollution 
Control Plant [WPCP], as shown in Figure 1.  Each zone was 43.3ft long, 25ft wide with a side-
water depth of 22.5 feet.  Primary settling tank effluent enters through a sluice gate located on 
the side wall at the start of pass B and immediately mixes with returned activated sludge from 
pass A.  The combined mixture flows through the anoxic zone into the oxic zone of pass B, 
separated by a baffle as shown in Figure 2. 
 



 



 
 

Figure 2.  Plan and vertical cross-sectional view of the Anoxic Zones of pass B in Aeration 
Tanks 3 & 4, Red Hook WPCP 

 
 



 
 



 



 





 



 



 



 



 



 



 



 



 



Regarding overall capitalized cost, the study showed that unlike mechanical mixers, the Pulsair 
mixing system has no moving parts within the tank.  The stainless steel piping and accumulator 
plates installed in the tank will have little or no deterioration over time.  The compressor, filters, 
and valves are all located outside the tank and easily accessible for routine inspection and for 
service when needed.  This is in contrast to submersible mixers that need to be hoisted to the 
surface for inspection and service.  The study also showed that the initial cost of the Pulsair 
mixing and its installation is less than the Uni-Prop submersible mixer and the power 
requirements for the Pulsair system was, during the test period, approximately two thirds less 
than the EMU Davis mixer.  As a result of the lower initial cost, simplified maintenance 
procedures and lower energy costs, there could be significant savings using the Pulsair mixing 
system. 
 
Overall conclusions of the study were: 
 

• When operated at the appropriate settings, both mixers achieved uniform distribution of 
SS throughout the bulk volume of the anoxic zones. 

• Both mixers were able to maintain the low DO levels necessary for promoting 
denitrification. 

• Initial capital cost is higher for the Davis EMU mixers than for the Pulsair mixing systems.  
Additionally, due to lower preventative maintenance and energy costs, Pulsair mixing 
systems have a lower capitalized cost. 

• Experience at the Red Hook WPCP and other facilities in the City of New York suggest 
that the Davis EMU Uni-Prop mixers are prone to frequent breakdowns. 

 
 
Note:  The data, results, and comments above are from “Evaluation of Anoxic Zone Mixers at 
the Red Hook WPCP”, Final Report, New York City Department of Environmental Protection, 
Process Planning Section, Division of Operations Support, Bureau of Wastewater Treatment, 
August 31, 2006.  The report, data, tables, charts, and comments are reproduced by permission 
from New York City DEP, Process Planning Section, Keith Beckmann, Director. 


