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Activated Sludge  
Upgrade At  
Reduced Cost,  
Energy & Footprint



ACTIVATED SLUDGE TANKS

RECYCLED SLUDGE

CLARIFIERSSMART UNIT

INFLUENT
EFFLUENT

•	 Enables an existing activated  
	 sludge plant to treat double  
	 the flow and load
•	 Offline construction,  
	 no interruption to process
•	 Modular construction enables rapid  
	 deployment and minimum footprint
•	 HYBACS® sludge is highly settleable
•	 Reduces power consumption associated  
	 with aeration by up to 30%
•	 Effective for nitrogen and  
	 phosphorus removal
•	 Low capex, opex and whole life costs
•	 Low embodied & operational carbon
•	 Intrinsically odourless

Benefits

HYBACS®  is configured with:

•	 	SMARTTM  units upstream of the  
activated sludge stage

•	 	RAS is returned upstream of the SMARTTM  
units to sustain a highly concentrated and  
active biomass and a high floc loading.

“The HYBACS upgrade at Tubli 
alleviates the current overloading 
problem without the requirement 

for green-field construction, thereby 
utilising the existing secondary 

treatment assets whilst avoiding 
additional land take.

Results demonstrate that the plant 
is operating exceptionally well and 

meeting the highest standards, with 
an overall improvement in Nitrogen 

removal of 80%”.

Bahrain’s Ministry of Works



The process consists of two biological stages 
followed by clarification.

•	 	The first stage comprises Bluewater Bio’s 
Shaft Mounted Advanced Reactor Technology 
(SMARTTM) units, containing attached biomass 

•	 	The second stage is conventional activated 
sludge, with suspended biomass

The high COD in the  SMARTTM  unit stimulates 
the dense, attached biomass to produce enzymes 
which accelerate the hydrolysis of material in the 
wastewater. The hydrolysed material is oxidised 
more readily in the activated sludge stage, enabling 
a higher loading rate and reduced tank size.

HYBACS® also encourages the formation of a 
granular activated sludge floc with excellent 
settlement characteristics, enabling increased 
loading rates on clarifiers.

HYBACS® is especially applicable to upgrading 
existing activated sludge plants to treat  
increased loads and improve effluent quality.

It has been demonstrated that HYBACS®  
can produce effluents with qualities  
that comply with the most stringent  
nutrient removal standards.

Typical HYBACS upgrade savings:

CAPEX 50%
OPEX 20%
Carbon 90%

HYBACS® is a patented HYBrid 
ACtivated Sludge process. The 
core benefit of HYBACS® is that 
it enables an existing activated 
sludge process to be swiftly 
upgraded for increased capacity 
or performance, by simple offline 
installation of SMART™ units.

Feature HYBACS MBBR
Build more lanes 

& clarifiers

Effective for biological N removal

Effective for biological P removal

Upgrade without affecting existing works operation

Minimal civil works needed

Short construction period

Compact footprint

Enhanced sludge settlement

Reduced aeration power



Technology

SMARTTM is a ‘unique’ biological reactor  
comprising of plates fixed to a rotating structure. 
The high voidage mesh plates support a large 
quantity of attached biomass, specialised for 
hydrolysing COD in the influent wastewater.

Aeration from rotation 
The biomass partially drains as the plates rotate, 
enabling convection in and out of the plates both of 
the liquor containing pollutants and bacteria and of 
the surrounding air.

Granular Activated Sludge 
A major benefit of HYBACS®  is improved sludge 
settlement; typically, SSVI values of mixed liquor  
are less than 80 ml/g. Such low SSVI values allow for 
the clarifiers to be designed at comparatively high 
rates, or for the activated sludge tanks to operate at 
comparatively high MLSS concentrations. 

Thus, as the plates rotate, the biomass is aerated 
from the atmosphere when above the liquor, 
and brought into contact with pollutants when 
submerged. This advective flow substantially 
increases the transfer rate of pollutants and oxygen 
to the biomass, increasing the hydrolysis rate.

Off-site Manufacture 
SMART™ units are pre-assembled in steel tanks, 
enabling the highest quality standards during 
manufacturing and testing, and can be installed 
quickly and simply onto a flat surface reducing 
installation time.

www.bluewaterbio.com



Whaley Bridge, UK 
18 MLD / 60,000 P/E
In 2017 Mott MacDonald Bentley contracted Bluewater Bio for a HYBACS® upgrade 
at Whaley Bridge STW, operated by United Utilities. The existing activated sludge 
plant was not consistently nitrifying and needed more capacity to accept an 
increased flow to treatment.

Six SMART™ units were installed upstream of the existing aeration tank, which 
remained in operation throughout. The HYBACS® plant has proven to be highly 
resilient to abnormal discharges of industrial effluent. Bluewater Bio has recently 
installed its FilterClear® technology for phosphorus removal at Whaley Bridge STW.

Tubli, Bahrain 
230 MLD / 700,000 P/E
Tubli Water Pollution Control Centre (WPCC) serves most of the population of the 
Kingdom of Bahrain. Bluewater Bio successfully completed two phases of HYBACS® 
upgrades in 2013 and 2021, increasing capacity of part of the activated sludge plant 
from 80,000 m3/d to 230,000 m3/d, whilst also enhancing the quality of treated 
wastewater to remove total nitrogen. Treated water is reused for irrigation.

Each HYBACS® upgrade comprises the installation of 42 SMART™ units upstream of 
the existing aeration lanes, together with upgraded aeration equipment to suit the 
increased loads.

Bluewater Bio is currently installing another HYBACS® upgrade at North Sitra STP  
in Bahrain, expanding capacity from 16,000 to 30,000 m3/d.

Industrial Wastewater Treatment Plant no.8 (IWTP8) treats effluent from most of 
the industrial area in the city of Jubail, Saudi Arabia. The plant comprises three 
parallel streams; stream 2 was based on the activated sludge process and treated 
around 25 MLD to the Saudi RCER-1999 Irrigation Water standard.

Bluewater Bio, working through local main contractor Tunisian Saudi for Projects 
Co. Ltd (EPPM), completed a HYBACS upgrade, doubling the capacity to 50 MLD. 
The upgrade involved the installation of 16 SMART™ units on a steel platform, 
built to enable gravity flow through the process.

Jubail, Saudi Arabia
50 MLD / 260,000 P/E

Following rapid catchment growth, East Rand Water Company(ERWAT) required 
an upgrade from 10 MLD to 20 MLD at its Tsakane WwTW. The existing works 
comprised a single biological nutrient removal (BNR) reactor which could not be 
taken out of service for long periods of time.

Bluewater Bio supplied 12 SMART™ units to enable the upgrade. DfMA reduced 
the time on site and project risks and ensured a high quality of manufacturing. 
Installation of the SMART™ units took just 3 weeks, the works achieved Green Drop 
status by demonstrating consistent compliance with the regulatory standards.

Tsakane, South Africa 
20 MLD / 80,000 P/E
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Technical Info.

Population Equivalent 6,000-10,000 

Maximum flow per unit: 80 l/s

Hydraulic loss at 
maximum flow:

50mm without weir box  
250mm with weir box

Width of outlet weir: 500mm

Head over weir at max flow: 170mm

Weight (kg)
 

i) Dry load -  6,300kg

ii) In service - 14,200kg

Dimensions (mm) 4,692-4,962 (L),  
2,600 (W), 2,440 (H)

Motor rating (kW) 2.2

Air sparge 1Nm3/min at 250mbar 
(intermittent)

Instrument options Self cleaning dissolved  
oxygen meter

Terminations

Inlet: 350mm dia. flange to PN16

Outlet: 350mm dia. flange to PN16

Optional outlet weir box: 324mm O/D spigot pipe

Air sparge: 50mm flange to PN16

Technical Standards
Conforms to Supply of Machinery (Safety) Regulations 2008,
Electrical Equipment (Safety) Regulations 2016,
Electromagnetic Compatibility Regulations 2016,
BS EN ISO 12100:2010, BS EN 60204-1:2018,
BS EN 61000-6-2:2019 and BS EN 61000-6-4:2019

Materials

Item Material Coating

Tank 10mm carbon  
steel plate

Modified 
Epoxy

Rotating assembly Carbon steel Rilsan PA11

Rakes 25/5 HR19 cast  
stainless steel

N/A

Mesh Proprietary high  
voidage plastic mesh

N/A

Gearbox Cast iron Modified 
Epoxy

Cover GRP Gelcoat / 
Flowcoat

SMART™ Technical Specification
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