
Banff's sludge tank mixer 
improves performance, cuts 
energy, maintenance costs
By Li Wang and Greg Jackson

M
any municipalities have operation 
and maintenance problems with 
solids settlement in their waste-
water treatment facilities, such as 

septage receiving tanks, sludge (storage) 
tanks, fermenters and digesters. This is 
especially true in those that accept sludge 
from primary clarifiers, which normally 
contain a certain amount of sand and grit.

The sludge mixing tank at the Town 
of Banff, Alberta’s wastewater treatment 
plant (WWTP) receives sludge from its 
primary clarifiers and dissolved air flota-
tion. Its design function is to mix received 
sludge and send it to the fermenters, where 
volatile fatty acid is produced for bio-nu-
trient removal. One 5 kW submersible 
mixer was originally installed for sludge 
mixing. However, it had difficulty keep-

ing solids suspended and a significant 
amount settled at the tank bottom. The 
solids settlement problem was so severe 
that the tank was taken out of service for 
more than four years.

Another problem with traditional 
mixers is the buildup of “ragging”, which 
is comprised of such items as “flushable” 
wipes. This can cause submersible mixer 
impeller imbalance and seal failures. Leak-
age into the motor further damages the 
equipment. The plant had experienced 
frequent submersible mixer overhauls due 
to motor damage caused by seal failures.

In 2015, the Town decided to upgrade 
its WWTP and bring the tank back into 
service. To address the solids settling 
problem, different mixing technologies 
were evaluated.

Solids suspension requires sufficient 
upflow in the tank. Solids can only be 
lifted when upflow velocity reaches a 
certain value. Traditional submersible 
mixers pump liquid forward, form-
ing a high velocity plume. The velocity 
anywhere else in the tank is relatively low. 
Other mixing technologies push liquid 
downwards, where it spreads radially 
across the tank bottom and then upward 
along the tank side walls.

If upflow velocity is not high enough, 
solids will settle at the bottom along the 
walls. This is not uncommon for facili-
ties with traditional mixers installed. In 
most cases, to improve the mixing effect, 
much larger equipment was recom-
mended. The motor power ranges from 
3.7 kW – 17 kW.

Dennis Jasinsky, utility supervisor of 
the Town, found the high performance 
centrifugal dispersing impeller (HPCDI) 
technology, developed by Revolmix, to 
be an effective solution to this applica-
tion. HPCDI applies a new concept for 
mixing and a different mechanism. Its 
unique design creates a flow pattern well 
suited for solids suspension.

HPCDI lifts water toward the impeller 
with a tornado-like swirling movement. 
At the tank bottom, this swirling move-
ment sweeps the solids to the centre 
where they are suspended. Such a flow 
pattern leaves a completely clean tank 
bottom, even at the edge of the side wall.

The vane configuration of the impeller 
allows HPCDI to pump more water at a 
relatively low velocity. It provides effec-
tive mixing by spreading solids outwards 
with centrifugal forces. Combined with 
the large impeller design, HPCDI creates 
movement of the whole water body in 
the tank at an even velocity. Without 
high local turbulence, this flow pattern 
provides significant energy saving.

RESULTS
The HPCDI was installed in 2015. It 

provides sufficient mixing to the tank, 
with solids suspension capability. No 
sludge buildup was observed after two 
years of operation. Measured power draw 
is about 1 kW. This is more than 80% less 
energy compared to conventional mixing 
technologies.

Energy saving is just part of the value 
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provided to the plant. There is also a 
significant operation and maintenance 
saving for the mixer. Previously, plant 
staff had to pull out the submersible 
mixer annually for cleaning and main-
tenance. In addition, the plant had to 
rebuild the submersible mixers every few 
years. The HPCDI is a top entry mixer 
and the only maintenance is an annual 
oil change for the gear box, which takes 
one operator about 20 minutes. This 
interval can be extended to four years if 
synthetic oil is used.

The HPCDI was configured to create 
mixing under the impeller, with little 
disturbance to the water above it. There 
is no vortex at the water surface, which 
minimizes air/oxygen drawdown. This 
meant the sludge mixing tank could 
become a fermenter, producing volatile 
fatty acid for biological nutrient removal. 
It is estimated that about 40 kg – 100 
kg is produced daily, which is another 
bonus from this upgrade project.

Li Wang, M.Eng., M.Sc, is with Revolmix 
Processing Ltd. www.revolmixing.com. 
Greg Jackson is with ACG-Envirocan. 
(Revol Mixing is represented by ACG-
Envirocan. For more information, Email: 
greg@acgtechnology.com)

Top: HPCDI lifts water toward 
the impeller with a tornado-like 
swirling movement. At the tank 
bottom, this swirling movement 
sweeps the solids to the centre 
where they are suspended.

Left: The vane configuration 
of the impeller allows HPCDI to 
pump more water at a relatively 
low velocity.
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Sustainable Ecosystems

G
reen infrastructure and sus-
tainability goals are of in-
creasing importance, and
achieving them requires tech-

nical knowledge and training in varied
fields. Integration of soil and trees into
urban areas substantially improves sus-
tainability and helps alleviate some of our
most pressing ecological challenges.
These include air and water quality, rising
temperatures, flooding and erosion from
daily rainfall events.

The West Don Lands, in Toronto, On-
tario, is a community that is people fo-
cused, family friendly, environmentally
sustainable and beautifully designed for
living. It has a Stage 1 LEED ND GOLD
certification under the pilot program es-
tablished by the U.S. Green Building
Council.

One notable sustainable component,
utilized in the design of the area’s streets,
is a soil retaining system called Silva
Cells™. Typical urban trees in the city
core die after approximately seven years.
However, Silva Cells help extend their
life spans, thus promoting the growth of
mature street trees.

Although the City of Toronto had pre-
viously used Silva Cells as part of a
stormwater management pilot program in
The Queensway, their use as part of site

Installation of Silva Cells in Mill Street.

Soil retaining system helps urban trees reach 
maturity By Eric Keshavarzi
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development is new. In fact, the West Don
Lands streets are the first in a Toronto
subdivision to be designed with this sys-
tem installed under parking lay-bys and
sidewalks. 

Mill Street was the first subdivision
street in Toronto to be designed to include
this soil retaining system. As the lead
engineering consultant, R.V.Anderson
Associates coordinated all plans and spec-
ifications with the landscape architect.

About Silva Cells
Silva Cells are a plastic/fiberglass

structure of columns and beams that sup-
port paving above un-compacted planting

soil. The structure has 92% void space
and is a stable surface for the installation
of vehicle loaded-pavements. 

When properly installed, they can
achieve an AASHTO H-20 load rating.
Canadian Highway Bridge Design Code
loading can also be achieved through ap-
propriate design. This is the required load
rating for structures such as underground
vaults, covers and grates in areas of traf-
fic including sidewalks and parking lots.
The cell structure transfers the force to a
base layer below the structure.

Soil within the cells remains at low
compaction rates, thereby creating ideal
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