


and mechanical damage to the mixers if they are not cleaned. 
Some mixer manufacturers have developed products with 

anti-ragging impellers that resist the accumulation of rags. 
Most of the time, changing to an anti-ragging impeller will 
solve the problem. 

PROCESS ISSUES 

1. FOG/scum buildup. Many municipalities have long
battled the buildup of fats, oils and grease (FOG) in sewage 
lift stations and wetwells of wastewater treatment plants. The 
FOG can form a thick mat of solidified materials, including 
grease, paper and anything floating at the water surface. It 
interferes with the water level control devices, causing false 
pumping operations. Severe FOG buildup can result in odour 
issues caused by anoxic conditions below the FOG layer. 

The main reason for FOG buildup is that facilities were 
not designed, or not required to be designed, to remove them. 
Standard lift station design controls pump operation based on 
water level, turns on pumps at high water level and turns off at 
low water level. Some lift stations were designed to run pumps 
to keep constant water level in the wet well. 

With either type of control, all pumps, submersible or dry well 
installed, withdraw liquid from the bottom of the wetwell. All 
pumps have minimum submergence requirements. Therefore, 
the materials floating at the water surface will go up and down, 
but will not be removed and will ultimately cause problems. 

To solve FOG issues, some municipalities use additives or 
enzymes to dissolve the materials. For municipalities where 
chemicals and enzymes are not allowed, mechanical mixing is 
applied. Air mixing has been used for FOG breakup. Mechani
cal mixers creating a vertical flow pattern provide a simple way 
to solve FOG buildup. 

2. Odour caused by sludge settlement. Odour is a common
issue in many wastewater treatment plants. If they are located 
near residential areas, unpleasant odours can create political 
and legal problems. Most of these originate from anaerobic 
decomposition of materials having a high molecular weight, 
such as proteins. Septic conditions also trigger intense activities 

of odorous sulfate-reducing bacteria. 
It is often impossible or very difficult to prevent septicity 

in sewer lines, lift stations, inlet works and primary clarifiers. 
However, if not well mixed, septicity and odour can also come 
from stormwater storage, aerated secondary wastewater treat
ment processes, aerobic digesters, or aerated lagoons. 

Septicity can also occur in sludge storage tanks and carbon 
slurry tanks at water treatment plants because of settling. 
Mixing plays a key role in preventing solids settlement and 
odour formation in these facilities. Normally, the air/oxygen 
supply is sufficient to support the bioreaction. If there is no 
settling, the odour issue should be eliminated. The key is 
selecting the right mixing technology. The mixer should be 
able to effectively suspend solids in the wastewater. It also 
provides mixing to the whole tank volume without dead zones. 

3. Sludge settlement and buildup. Solids suspension is still
continued overleaf. .. 
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tory results. It employs a new mixing concept and a mechanism 
which is different from that of traditional mixers. The unique 
tornado- and fireworks-like flow patterns it creates provide 
improved solids suspension capacity. 

The flow pattern of the typical HPCDI appears completely 
opposite of that of traditional mixers. With the rotation of the 
impeller, liquid is pushed outwards from inner ends to distant 
ends of each vane. When liquid is discharged, it creates two 
low pressure fields: one above the impeller, the other under the 
impeller. Both fields are replaced by liquid immediately. 

Rotation of the impeller and the liquid displacement result 
in two tornado-like funnels formed above and under the 
impeller. The funnel below the plate extends downwards until 
it touches down to the bottom. The funnel above the plate 
extends upwards until it reaches the liquid surface. 

The HPCDI successfully solved a sludge settling problem 
in the sludge mixing tank at the Banff, Alberta, wastewater 
treatment plant. This tank receives primary and dissolved air 
flotation (DAF) sludge. It has a diameter of 8 m and side water 
height of 4.5 m. Previously, a 5 kW submersible mixer was 
installed. Because the primary sludge (from primary clarifi
ers) contains a considerable amount of sand/grit, there was a 
severe solids settlement in the tank (it was once observed at 
about 1.5- 1.8 m sludge depth along the wall). 

The HPCDI was selected after comparison of available 
mixing technologies on the market. It provides sufficient 
mixing to the tank, with powerful solids suspension. No sludge 
buildup was observed in the one and a half years operation 
since installation. 

Measured power withdraw is about 1.0 kW. This translates 
to a greater than 80% energy savings compared to traditional 
mixers. 

INDUSTRY TRENDS 

As with many other industries, the trend with mixing in water 
and wastewater treatment is to apply new energy-efficient tech
nologies with improved performance. Typically, larger diameter 
impellers consume less energy than small impeller mixers. Top 
entry mixers normally have less operation and maintenance 
issues. For solids suspension, top entry mixers have shown 
better performance than submersible mixers. 

Designing a reliable mixing system is not simply selecting 
a mixer. There is a long list of physical properties that need to 
be considered and fully understood, including: specific grav
ity of the particles, size distribution, shapes and liquid viscos
ity, geometry of the vessel and the design parameters of the 
mixing equipment. Detailed attention to these physical prop
erties and attention to the impact on operations will provide a 
successful process. 

Li Wang is with Revolmix. Greg Jackson is with ACG-Envirocan. 

For more information, email: greg@acgtechnology.com 
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