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Above-ground Storage
Tanks are often the 
preferred solutions 
for Sewage Treatment
Plants — and CST
Industries’ Aquastore®

and TecStore® tanks 
are the smart choice.
The simplicity, quick

delivery, rapid installation and unsurpassed quality of CST’s
pre-engineered sectional above ground treatment tanks 
will simplify your project. 

www.tanks.com
Ph: +1-913-748-4514 • Fx: +1-913-621-4071

Email: info@tanks.com

CST Tanks—Smart
Solutions for Sewage Treatment Plants

To learn more, email 
info@tanks.com for your Free “STP Tank” info kit!FA
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The UK water industry spends hundreds of 
millions of British pounds each year removing 
contaminants during the water purification 
process. Treating and getting rid of the resultant 
sludge is costly.

Essex and Suffolk Water – part of 
Northumbrian Water Ltd – was looking for a 
cost-effective and environmentally friendly 
treatment solution for the drinking-water sludge 
produced at its Hanningfield Water Treatment 
Works. The sludge lagoon system, “Whitelilies,” 
has been in operation for more than 20 years and 
is nearing the end of its serviceable life. 

Taking inspiration from a sewage sludge 
treatment process developed in Denmark by 
Orbicon, the UK company ARM and Orbicon 
have developed a new sludge treatment reed bed 
system to treat drinking-water sludge. This 
system was designed to improve management of 
the sludge load and reduce the costs associated 
with drinking-water sludge disposal. 

Pioneered in 1989, the Danish sewage sludge 
system was designed to provide ideal conditions 
for dewatering and mineralization of the sludge 
to take place with minimal power requirements. 
This system treats up to 30 percent of sewage 
sludge in Denmark and is also used in other 
European countries. 

Using this model, the system implemented at 
Hanningfield Water Treatment Works was 
designed to treat ferric drinking-water sludge and 
marks the world’s first use of a sludge treatment 
reed bed system for this type of application.

Based on the Danish sewage sludge treatment 
system, the reed beds used are much deeper than 
standard horizontal sub-surface or vertical flow 
reed beds. A number of basins are used, each of 
which are individually dosed in rotation with 
calculated resting periods. 

The sludge dewaters leaving a sludge residue 
on the surface of the bed whilst the filtrate 
percolates through the system. The sludge residue 
undergoes mineralization, reducing by up to 200 
times its original volume. 

The basins reach capacity after 10 to 15 years, 
making them a long-term sludge treatment 
solution. Sludge is removed from the beds, 
leaving the reed roots and rhizomes left 
unaffected in the system and, as a result, the 
bed does not require re-planting. The beds are 
then ready to be dosed with sludge again. 

In sewage sludge, the excavated sludge is 
classified as an “enhanced treated product” and 
is spread to land as a fertilizer. Drinking-water 
sludge has yet to be evaluated for its capacity to 

work in a similar way, but it is very possible this 
type of sludge will be suitable for spreading to 
land as a fertilizer when further tests have been 
carried out.

Test results from the drinking-water sludge 
bed at Hanningfield Reservoir show that the 
untreated sludge consists of approximately two 
percent dry solids. The final sludge residue 
produced after treatment can have up to 60 
percent dry solids content. This is achieved 
through percolation, evapotranspiration, and 
mineralization. These systems have low energy 
requirements, reduce the need for transportation, 
and use no chemicals for dewatering.

Further development
In addition, ARM is investigating reed bed 
systems to treat alum sludge with a trial at 
Lumley in Northumberland, England. Although 
results of the tests will not be available until later 
on this year, the system is expected to measure 
up to expectations. 

These significant advancements in reed bed 
technologies explain why these systems are 
steadily growing in popularity and have become 

a leading choice for wastewater and sludge 
treatment solutions. Their ability to compete 
against other methods for both quality of 
performance and cost-effectiveness make them 
the practical option. Dewatering process can 
be carried out using other methods such as 
centrifugal systems, but these processes 
are expensive. 

Unlike reed beds, which provide storage as 
well as treatment for the sludge, the centrifugal 
system requires the sludge to be stored and 
processed using different equipment at each stage 
as well as for polymers to be added during the 
dewatering process. Compared with mechanical 
alternatives, reed beds require minimal 
maintenance and have low upkeep costs and 
energy requirements. Reed beds also blend 
naturally into the surrounding landscape and 
can help meet corporate social responsibility 
reporting initiative targets. 

Test results at Hanningfield Water Treatment 
Works have demonstrated that this new 
drinking-water sludge reed bed is capable of 
providing a low-cost option of treatment to 
drinking-water sludge.

Reed bed treats 
drinking water sludge
The treatment and storage of drinking-water sludge can be an expensive 
business for water companies. The requirements to pre-treat sludge 
prior to disposal and the rising cost of landfill tax and incineration 
means that sludge disposal can be difficult. A new sludge treatment 
system, specifically designed to treat drinking-water sludge, provides a 
sustainable and environmentally friendly solution, according to the author 
Tori Widdas, director of the UK company ARM. 

A trial drinking-water sludge treatment reed bed is set up at the Hanningfield reservoir. Photo by ARM/Orbicon

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 Aqwise 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 (ABC5) 
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 

Low footprint solution enhances 
capacity and nitrification
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www.bluwhite.com

sales@blue-white.com
FAX: 00+1+714-894-9492

5300 Business Drive
Huntington Beach, CA 92649 USA

FLEX-PRO ®A4
Peristaltic Metering Pump

FLEX-PRO® Benefi ts Include:
  Feed Rates to 648 LPH, pressures to 8.6 bar.
  Output not affected by changes in back pressure.
 

 Output not affected by changes in back pressure. Output not affected by changes in back pressure.
 Specially engineered Tubing for long life at high pressures.

NEMA 4X
WASH DOWN

NEW!

CHEM-FEED®

 
SKID 

SYSTEM

CHEM-FEED® SKID SYSTEM Benefi ts Include:
 
CHEM-FEED® SKID SYSTEM 

 Single and Dual Pump Systems.
  Fits any ProSeries® Metering 

Pump—Diaphragm or Peristaltic.
  Heavy duty, chemical resistant 

construction .

  Lightweight, no forklift required. 

NEW!

  Built-in, Patented, Tube 
Failure Detection.
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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 

oxidation was not taking place 
in the original OD.

Upgraded lagoon system
In a wastewater treatment plant in 
Folkstone, Georgia, USA, Aqwise 
designed a moving-bed bioreactor 
(MMBR) system using AGAR to 
lower the ammonia and nitrogen 
concentration in its discharged 
effluent. The facility treats 1,900 
m3/d of wastewater and consists 
of primary lagoons, followed by 
constructed wetland, and discharges 
into the Okefenokee Swamp. For 
environmental reasons, the plant 
was required to upgrade the effluent 
quality to include ammonia 
removal. 

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. However, most 
extensive lagoon systems are not 
designed for nitrogen removal, 
and indeed, are not capable of 
achieving consistent, year-round 
nitrification. This is due partly to 
the increased impact of ambient 
temperatures on the water 
temperature of extensive systems, 
and partly due to the difficulty of 
maintaining a stable nitrifying 
population, which requires 
maintaining high hydraulic 
retention time (HRT) and high 
sludge retention time (SRT), 
completely mixed aerobic 
conditions. Increasingly, extensive 
system owners and operators 
are obliged to seek enhanced 
nitrogen removal in external, 
downstream units.

The lagoon effluents contain 
relatively low BOD concentrations, 
together with high ammonia-
nitrogen concentrations, creating 
a very high nitrogen-to-carbon 
ratio compared to raw wastewater. 
For the proper operation of 
conventional activated sludge 
plants, biomass concentration in the 
aeration basin has to be maintained 
through recirculation of sludge 
from the secondary clarifiers, under 
low C:N conditions, conventional 
activated sludge will not function 
well due to the shortage of carbon 
required for cell synthesis and thus 
settling of the biomass in the 
clarifiers cannot be achieved. 

In the MBBR process, the 
microorganisms are attached to 
the biomass carriers and thus 
the process is independent from 
the efficiency of the clarification 
process.

The Aqwise/Siemens solution 
used in this project achieved exactly 
the required upgrade. Since early 
2009 the Folkstone facility has 
operated a three-stage MBBR that 

uses lagoon effluent as its influent 
and consistently produces the 
required effluent. This influent 
contains BOD of 50 mg/l, TSS of 
30 mg/l, and TKN (ammonia plus 
organic nitrogen) of 24 mg/l, and 
the required effluent quality was 
less than 5 mg/l of ammonia. 

The Aqwise system created an 
autotrophic, strongly nitrifying 
biomass that nitrifies extensively 
and consistently even at low water 
temperatures. Due to the low 
reproduction rate of the nitrifiers, 
very little excess sludge is produced 
in the process, and as a result, no 
clarification is required following 
the MBBR. No sludge recirculation, 
removal, and treatment are 
necessary.

Aqwise is based in Herzliya, 
Israel. Aqwise was ranked first in 
the cleantech sector among 500 
competitors at the 2009 Deloitte 
Technology Fast 500 Competition 
for the region of Europe, Middle 
East, and Africa. The competition 
ranks the fastest growing public 
and private technology, media, 
telecommunications, life sciences, 
and green technology companies 
from 26 countries in the region 
based on their five-year revenue 
growth. For more information, 
visit www.aqwise.com. Biofilm used in the Aqwise system. Photo by Aqwise

Hydro GeoBuilder
A new simulator-independent conceptual modeling environment for professional modelers

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.

� Flexible: generate regional and local-scale models and 
convert to FEFLOWTM or Visual MODFLOW*

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

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

� 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

Accelerate your MODFLOW 
and FEFLOW modeling workflow

©Schlumberger *Mark of Schlumberger. TM FEFLOW is a Trademark of DHI-WASY

www.swstechnology.com
sws-info@slb.com
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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.

www.water.slb.com



