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Low footprint solution enhances
capacity and nitrification

The Aqwise AGAR® technology
increases carbonous and nitrogen
removal capacity without increasing
the aeration basin volume, offering
ways to increase the capacity and
efficiency of existing wastewater
treatment plants, and offer
compact, high-efficiency systems

in new treatment facilities. Author
Udi Leshem of Aquise reports on
two recent applications in Spain and
the United States — oxidation ditch
and lagoon systems.

The Aqwise Attached Growth
Airlift Reactor (AGAR®)
technology can increase wastewater
treatment capacity and improve
effluent quality without expanding
the facility footprint. This solution
provides a cost-effective way for
treatment plants to meet strict
regulations and handle increasing
volumes of wastewater generated
by expanding demands by
consumers and industries, and the
growing reliance on recycled water
for municipal and industrial
applications in water-scarce regions.

The AGAR technology integrates
fixed film and suspended growth
technologies by using suspended
biomass carriers inside aeration
basins. The technology combines a
fully open and protected biomass
carrier with a highly efficient
aeration and mixing design. This
results in superior effective surface
area for biomass growth and
optimal oxygen transfer.

In Spain, a wastewater treatment
plant designed and operated based
on oxidation ditch (OD) technology
was upgraded by introducing
Aqwise biomass carriers (ABCS)
in an Integrated Film Activated
Sludge (IFAS) configuration, which
required internal structural and
hydraulic changes in the existing
ditch. The biomass carriers have
a protected surface area of
~650 m2/m3.

The existing OD consisted of two
parallel modules with a total flow
rate of 550 m3/d, exhibiting very
poor nitrification capacity. The
existing wastewater treatment plant
was designed for limited nitrogen
removal with influent flows lower
than the actual inflows to the plant.
Nitrification was very limited at the
actual influent flow (550 m3/d).
Effluent quality requirements for
river discharge are very strict, and
due to poor nitrification, the plant

had to be upgraded to increase
influent flows and enhance
nitrification.

A few alternatives for upgrading
the OD were considered: increasing
reactor volume by building more
reactors or improving process
efficiency by computerized control
system. The first alternative is
expensive and requires a large

footprint and the second one is a
limited solution, so the plant
operators decided to implement the
new AGAR solution.

Oxidation ditches are very
popular wastewater treatment
processes for small- to medium-
sized municipalities that must meet
stringent water quality standards in
terms of biological oxygen demand

(BOD) and nitrogen removal.
However, when increased
wastewater volume and/or stricter
regulations call for an upgrade, this
usually requires a need to increase
OD volume in order to comply with
new quality standards.

The introduction of biomass
carriers into an existing OD is one
method that can enhance the
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Hydro GeoBuilder

A new simulator-independent conceptual modeling environment for professional modelers

Accelerate your MODFLOW
and FEFLOW modeling workflow

Hydro GeoBuilder* is the next generation in modeling
technology offering a completely flexible conceptual
modeling environment, independent of the simulator and
mesh type. Modeling experts now have a full range of
graphical tools for rapidly developing the model properties,
without being constrained to the grid/mesh type or simulator.

W Flexible: generate regional and local-scale models and
convert to FEFLOW™ or Visual MODFLOW*

W Time-Saving: define complex geologic layers and lenses
in the conceptual model and automatically assign to the
appropriate grid cells or finite elements

M Visual: render contaminant plumes, contour maps, and
water quality field data in 2D or 3D

W Convenient: use your raw data in native units and
co-ordinates and minimize data pre-processing

Download a trial version or register for a webinar at
www.swstechnology.com

©Schlumberger *Mark of Schlumberger. ™M FEFLOW is a Trademark of DHI-WASY
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Wastewater
treatment lagoons
are universally
accepted as robust,
low maintenance
systems that can
remove total
suspended solids
(TSS) and BOD

and produce
acceptable effluent
qualities.

treatment capacity of the system
without increasing its footprint.
The advantage of biomass carriers
over activated sludge-based systems
becomes more prominent especially
at low temperatures when an
increase in nitrification capacity is
required. This approach, however,
cannot be implemented in a
straightforward manner due to the
unique hydraulic patterns within
the oxidation ditch.

The IFAS process configuration
chosen to upgrade the capacity of
this wastewater treatment plant
would allow the simultaneous
removal of BOD by suspended
biomass and efficient nitrification
by the fixed biomass upon the
carriers. First, however, the
performance of this process
configuration was tested and
evaluated using one of the two
existing modules by doubling its
inflow rate to 1,100 m3/d and
improving the OD treatment
capacity in terms of organic matter
and nitrogen removal.

Ammonia and nitrate results
clearly demonstrate the advantages
of the IFAS configuration over the
original design at low temperatures.
Effluent concentrations remained
stable and low as the temperature
decreased from ~23°C in summer
to ~ 17°C in the beginning of
November, demonstrating excellent
nitrification and denitrification
capacities of the system. On the
other hand, nitrification has been
steadily inhibited in the original
module with decrease in the
temperature, resulting in ammonia
effluent levels as high as 30 mg/L
in the beginning of November.
Absence of nitrate in the effluent
also implied that ammonia
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