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WHAT IS AN ECHOSTORM AERATOR?
An EchoStorm venturi aerator is a device used to mix and aerate tanks, ponds and lagoons. It uses 
Bernoulli’s principle, whereby a low pressure area is created by an accelerated fluid.

The EchoStorm aerator is used in conjunction with a self-priming pump. The pump draws water from 
the source and pumps it into the aerator. Within the EchoStorm aerator, there is an “accelerating 
zone”, where the pumped fluid is accelerated, creating a low pressure area within the “aspirating 
zone”. Here it draws in atmospheric air at the rate of 2.2 times the rate of the fluid being pumped.

The air and water then passes into the “mixing and oxidation zone” where the wastewater and air are 
mixed under pressure. The turbulent mixing facilitates the removal of substances with weak Henry’s 
constants such as CO2 and VOC’s. It also oxidises sulphur containing molecules such as hydrogen 
sulphide and mercaptans for effective odour and corrosion control, as well as reducing the size of 
organic solids.

The fluid, saturated with dissolved oxygen is then pumped back into the source.

Because of the nature of the system [using a self-priming pump], mixing and destratification is 
controlled by the positioning of the suction and discharge of the pump. Water can therefore be 
drawn from anywhere and at any depth of the tank or lagoon, and can be discharged anywhere 
and at any depth.

WHERE TO USE THEM?
The EchoStorm can be used by many industries for various reasons. Some of these include, but not 
limited to:-

• Odour control and pH improvement 
• Septage Receiving – for odour control, BOD reduction, degassing H2S and “shearing” organic 

materials
• Sludge Separation to enhance settling and performance of the primary clarifier at WWTP’s
• Mixing and Equalization
• Supernatant aeration from digesters
• Landfill leachate aeration prior to head-works further treatment
• Oil & Grease Recovery
• Effluent aeration to streams or wetlands
• Stripping PCE, TCE, etc. from industrial waste streams and groundwater
• Lagoon aeration with two zones
• Stripping CO2 to raise pH, allowing for nitrification (pH >6.8) to begin
• Destratification of lakes, dams etc from anywhere and at any depth of the tank or lagoon, and can 

be discharged anywhere and at any depth.2



WHY USE THE ECHOSTORM AERATOR?
The EchoStorm is mounted on the bank of a lagoon, pond, or tank they are treating. Other forms 
of aeration involve the equipment being in or on the water to be treated.

This means that installing an EchoStorm aerator is simpler and involves less risk to personnel. 
Installation costs will therefore be lower, there will be no need for expensive floating walkways, 
tethering systems or overhead cranes for retrieval.

On-going monitoring and maintenance is also much easier, simpler and safer with an EchoStorm 
aerator. All mechanical equipment will need some kind of maintenance or repair. The easier it is to 
access will almost certainly determine whether it gets routine maintenance and monitoring. Floating 
type or submersible type systems will not get much attention [unless they break down], because of 
the difficulty in accessing them. This lack of attention will shorten intervals between major repairs and 
shorten overall asset life.

In contrast, an EchoStorm aerator and its driver [a Gorman-Rupp self-priming pump] are easily 
accessed for monitoring and routine maintenance. This allows operators to keep equipment at peak 
operating efficiency and make minor repairs before they become major problems. They are also able 
to perform these maintenance tasks in relative safety lagoon banks.

Not only are EchoStorm aerators safer and easier to maintain that other forms of aeration, they are 
also very efficient if used with the right pump. Standard Oxygen Transfer Rates [SOTR] as high or 
higher than 1.86kgO2 per kW per hour can be achieved when pump efficiencies are high and pumps 
have a flooded suction.
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HOW TO APPLY THE ECHOSTORM AERATOR?
The EchoStorm Chemical Engineers can work out the size and type of system required if given the 
right information. The types of information needed is as follows:-
• 
• The size of the tank or lagoon [Length x Width x Depth]
• The amount of inflow into the tank or lagoon
• The type of operation needing the treatment [Sewage Treatment Plant, Food Process plant etc]
• The goal of the treatment [increase dissolved oxygen, reduce BOD or COD, increase pH levels, 

destratification, oxidation of the fluid, odour reduction etc]
• The target of the treatment.

WHAT ARE THE LIMITATIONS OF AN 
ECHOSTORM AERATOR?
EchoStorm aerators are limited to approximately 30kg of oxygen transfer per hour by a single 
[six inch] unit. To deliver more oxygen [by atmospheric aspiration], multiple units must be used. 
Alternatively, if oxygen demands have peaks [for example, the “Vintage” period at wineries], pure 
oxygen can be aspirated from a stationary source [like a liquid oxygen plant or liquid oxygen tanker]. 
This can increase oxygen transfer by 2-3 times per unit.

Systems are easily accessed. Pump clearances can be adjusted in minutes. Suction and discharge positioned to suit.

Two EchoStorm aeration systems aspiration Oxygen into a wet well.
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SAFER, MORE EFFICIENT AERATION SYSTEM

Click on this Link to Watch this video.

Hydro Innovations supply an EchoStorm aerator to aerate and transfer oxygen to water and 
wastewater treatment systems. Our aerator receives water from our Gorman-Rupp self priming 
pumps that draw water from the basin to be treated.

The EchoStorm aerator draws in atmospheric air as the water is being pumped through it, mixing 
the air with the water and transferring large amounts of oxygen into the basin.

Our units are mounted on the bank of the basin, so are easily accessed for monitoring, maintenance 
and repair. Our competitors are surface mounted aerators which need to float in the middle of these 
basins, making them much more difficult and time consuming to access.
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BEGA CHEESE GO SAFETY FIRST
Project Aim

Bega Cheese Case Study 2019

Over a number of years, the surface aerators in use at the Bega Cheese Strathmerton plant had 
progressively failed because of their age, and repairing them meant deploying cranes and/or boats 
to access them. This process was expensive and also caused damage to the dam liner. Eventually it 
became uneconomic to keep repairing the aerators.

It was decided to look for a solution that was safer for operators and easier to maintain.
Mr Sean Trebley [Bega Cheese Environmental Manager - given the task of upgrading the system] 
contacted Hydro Innovations to discuss the use of their “bank-mounted” EchoStorm aeration 
systems. These are mounted on the banks of lagoons and use a self-priming pump to draw water 
from the lagoon. The pump discharges it under pressure through the EchoStorm Aerator. The unit 
draws in atmospheric air using the “venturi effect”, mixes it with the water being pumped, and 
discharges it back into the lagoon, charged with dissolved oxygen.

Project Execution:

In November of 2018, all redundant aerators were removed [2 x 30kW and 6 x 8kW floating aerators].
The EchoStorm aerator and the pump to “drive” it was delivered in December 2018. Pump, EchoStorm 
aerator and piping were installed during the following month.
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Upgrade DAF System

To assist the process, Hydro Innovations also recommended upgrading the Bega Cheese DAF system 
to ease the workload of the lagoon aerator. As the DAF tank feeds directly into the lagoon, proper pre-
treatment was deemed an Important step.

Hydro Innovations recommended an EDUR DAF pump to replace the existing DAF pump, but using 
this pump also meant the plant could remove the compressor and air saturation vessel from the 
system. This greatly simplifies the system and reduces on-going maintenance and power costs.
The pump draws air into the suction line, sheers the air and [under pressure] “forces” the air into 
solution. When the water re-enters the tank, pressure is reduced back to atmosphere and the air 
comes out of solution to form tiny micro-bubbles which float fats and greases to the surface to be 
scraped off and collected.

 
Ongoing

The plant now monitors the dissolved oxygen (DO) levels and is seeing increases every day since the 
system has been in place. When they are happy with the oxygen levels, a timer regulates aeration to 
maintain acceptable oxygen levels.

Having this installed now reduces the plant’s annual costs for maintaining the Bega farm effluent 
waste water treatment system.

The main EchoStorm aerator pump clearances can be checked by one operator in minutes, along 
with oil level checks and gauge pressure readings.
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The EchoStorm is a Venturi-Aerator unit which is a safe and efficient way to aerate tanks, 
lagoons, basins and oxidization ditches.
Units are paired with Gorman-Rupp self priming pumps, so all of the aeration equipment 
can be mounted on the bank and not on the water surface. The EchoStorm unit uses the 
“Venturi” effect to draw in atmospheric air. 
Water is primed from the water source by the Gorman-Rupp self-priming pump, and “fed” 
under pressure into the EchoStorm. The water is accelerated through a nozzle in the unit 
which is specifically machined to suit each application. Air is drawn in via the venturi effect 
and the air and water are mixed under pressure. The water is then discharged, where 
“hydraulic shear” facilitates the release of soluble gasses and volatiles from the water. 
The discharged water is saturated with dissolved oxygen.

Advantages

There are many advantages to the EchoStorm. Some of these include:-
• Bank Mounted for safe and easy access
• Not having to use blowers or compressors
• Reduction in WHS issues because operators can quickly and safely access the Venturi-

Aerator and pump for monitoring and/or maintenance
• No gearboxes to maintain or service
• No need for cranes or row boats to access equipment
• Easy to service and conduct routine maintenance.

Aeration 

Water Pressure Guage

The only instrumentation 
required to insure proper 
operating pressure 
       (between 135-200 kPa)

Air Inlet

To discharge

Air Inlet

Water under 135 kPa is 
accelerated from 3.6 m/s 
to 16.5 m/s

The air and water are 
mixed under pressure.

A vacuum is developed by the accelerated 
water exiting the nozzle and drawing air 
into the mixing zone. 

The Hydraulic 
shear facilitates 
the release of 
soluble gases and 
volatiles from the 
water. 

Discharged water is saturated 
with dissolved oxygen. 8



Efficient

Just because the EchoStorm is more convenient to access, and safer for operators, does 
not mean users need to accept lower efficiencies. Venturi-Aerators can produce an S.O.T.E. 
(standard oxygen transfer efficiency) of up to (and in some cases exceeding) 1.86kgO2/kWh.

Applications for the EchoStorm systems are many, and include:

•   Odour control, corrosion control and BOD reduction at Sewage Pumping Stations
•   Odour control and pH improvement at Food Process Plants
•   Sludge separation to enhance settling and performance of the primary clarifier at  
    WWTP’s
•   Septage Receiving - for odour control, BOD reduction, degassing H2S and   
    “shearing” organic materials
•   Mixing and Equalization
•   Supernatant aeration from digesters
•   Landfill leachate aeration prior to head-works
•   Oil & Grease Recovery
•   Effluent aeration to streams or wetlands
•   Stripping PCE, TCE, etc. from industrial waste streams and groundwater
•   Lagoon aeration with two zones
•   Stripping CO2 to raise pH, allowing for nitrification (pH >6.8) to begin.

The EchoStorm units need to then be paired with the most efficient pump to deliver the 
best S.O.T.E.

Model Flow Range (L/s) Max. Dissolved Oxygen/Hr
VA-100 4-11 1.55kg
VA-250 12-22 4.8kg
VA-500 25-47 6.8kg
VA-800 50-88 16.2kg

      

Dissolved Oxygen Transfer Rates
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AERATION SYSTEM IS SAFER BUT ALSO COST EFFECTIVE
Designers have many options to choose from when designing an aeration system. They can select surface 
aerators, which could be slow speed or fast speed units. They can also select surface aerators with draft tube, 
submersible aerators, diffused air systems or an EchoStorm aerator.
All systems have their positive points and all have negative points. If designers opt for a diffused air system, 
which is a positive choice in deep tanks or basins, they are very efficient, but one of the most expensive 
systems. Surface aerators are a cheaper option, but many have drawbacks with efficiency, life cycle longevity 
and operator safety.
The EchoStorm aerator can deliver dissolved oxygen [DO] and mixing capabilities “on par” with or exceeding 
those of surface aerators, but offer increased safety levels for operators and longer service life of the 
equipment employed.

EFFICIENCY
For efficiency, it is hard to beat a diffused air system, but they do have their negatives. The blower used is 
generally noisy and requires its own building and the system has a high capital cost. These systems are also 
expensive to service. A venturi aerator from the EchoStorm can produce up to and exceeding 1.86kg 02 per 
kWh, depending on the pump selected and whether the pump is on a suction lift. Hydro Innovations, distributor 
of the EchoStorm aerator, uses Gorman-Rupp self-priming centrifugal pumps which can produce hydraulic 
efficiencies up to 88%. This compares very favourably to surface aerators and also delivers a safer environment 
for operators and reduces maintenance costs.

SAFETY
An EchoStorm aerator system is located on the banks of lagoons or outside tanks, not in them or on them. 
Operators can therefore access equipment for maintenance without the need for cranes [bringing power lines 
etc into play], boats or floating walkways. There is never a need for the operators to be exposed to falls into 
wastewater treatment tanks, falls from ladders or falls from failed safety infrastructure. And because the pumps 
“powering” the EchoStorm are Gorman-Rupp, they have been built with operator safety in mind. This includes 
pressure relief valves and clearance adjustments without the need for even opening the pumps. This improved 
safety also comes with a decrease in maintenance costs.

NO CONTAMINATION
The splasher type aerators splash/spray water into the air as a function of how they operate. Windy days can 
cause aerosol size droplets to be carried by the wind and transmit bacteria to unwanted places. The EchoStorm 
aerator on the other hand can “inject” oxygen saturated water below the surface to eliminate these risks.
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MAINTENANCE COSTS
Maintaining a surface aerator can be costly. Any time they need to be accessed, a crane or boat is 
required to reach to them. Smaller, lighter floating units are sometimes tethered so that they can be 
winched to banks, but this can be time consuming and not without risk. Some surface aerators are 
driven by gearboxes which require routine maintenance to avoid premature failure. Diffused aeration 
systems require tanks to be drained for the periodic replacement of membranes. A lengthy and costly 
exercise.

An EchoStorm aerator have no moving parts, so only the pump requires maintenance. Because 
the pumps are easily accessed, clearance adjustments only take minutes and oil changes simple, 
maintenance costs for these systems is much lower than any other aeration system. Another aspect 
of cost is the amount of time the equipment is expected to last.

EQUIPMENT SERVICE LIFE
EchoStorm aeration systems can be expected to deliver mixing and DO transfer for up to and in many 
cases exceeding 25 years because of the robustness of the construction and the ease of access to 
allow operators to keep the equipment in peak condition. It is not uncommon for a Gorman-Rupp 
pump to still be in operation 25-30 years after installation. This is not the case with surface or floating 
aerators or submersible units, where the difficulty of access inhibits routine maintenance and 
shortens equipment life. Even the support structures for surface aerators or submersible aerators 
can be effected by the corrosive environment they work in, and need replacement well before asset 
owners would expect them to.

CAPITAL COSTS
An EchoStorm aerator and Pump are not inexpensive when compared to some surface aeration 
systems, but the infrastructure and installation costs are generally much lower. All that is required is 
a concrete plinth for the pump to be affixed to, and some piping and supports. Installing a surface 
aerator will require overhead cranes and possibly floating or permanent access platforms. A 
submersible system will require a separate sump, guide rails and lifting chains. A diffused air system 
is expensive and the infrastructure and installation costs are also high.

VERSATILITY
The EchoStorm aerator system is the most flexible of all aeration systems. It can be used for mixing and 
aeration, and after process [particularly in batch systems], can be used to pump the treated water 
to the next stage, just by switching a valve. The EchoStorm unit can either be driven by a dedicated 
pump, or a very large [and more efficient] pump can “drive” 2, 3 or more aerators. This enables the 
power unit [pump] to be in one location while aerating at several points that could be hundreds of 
metres apart. This has the potential of saving on power cable runs and other infrastructure.

If the aeration system is temporary, an EchoStorm and Gorman-Rupp pump can be used for that 
purpose, then easily re-purposed as a pump after the aeration project has been completed. The 
EchoStorm aeration system is also excellent at destratification, as the suction and discharge points 
can be set wherever the operator wants them.

The EchoStorm aerator can also be used as a vehicle for transferring pure oxygen into bodies of 
water. By using oxygen generators or liquid oxygen tankers with vapourisers, the EchoStorm can 
transport up to 4 times their usual volumes. This could be ideal for systems effected by seasonal 
conditions [as in the wine production sector], where units can be used in their usual way during the 
low periods and then “super-charged”.
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Venturi Aeration Performance Data
Model VA-65/170

NOTE:
#1.   This figure [185 kPa] is the pressure required at the inlet of the EchoStorm 
to produce the best aspiration of air. Lower or higher pressure may be required 
where applicable
#2.   Required power is based on minimum suction lift [<2.0m dynamic], using 
Gorman-Rupp 80 Series, Super U Series or Ultra V Series pumps. 
Flooded suction pumps would require less power.

Air inlet port is threaded to accept a 19mm NPT pipe. An NPT/BSP conversion 
nipple can be supplied.
- Units are cast from Aluminum Magnesium alloy, AlMag 535
- They are finished in a Powder Coat Poly in RAL 5005 Medium Royal Blue
- The nozzle is manufactured from a high-density polyurethane, HAPCO or  
   equivalent
- The EchoStorm aerator must be protected, insulated or isolated from contact 
   with dissimilar metals, ie.,support brackets or non-aluminum piping.
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NOTE:
#1.   This figure [185 kPa] is the pressure required at the inlet of the EchoStorm 
to produce the best aspiration of air. Lower or higher pressure may be required 
where applicable
#2.   Required power is based on minimum suction lift [<2.0m dynamic], using 
Gorman-Rupp 80 Series, Super U Series or Ultra V Series pumps. 
Flooded suction pumps would require less power.

Air inlet port is threaded to accept a 19mm NPT pipe. An NPT/BSP conversion 
nipple can be supplied.
- Units are cast from Aluminum Magnesium alloy, AlMag 535
- They are finished in a Powder Coat Poly in RAL 5005 Medium Royal Blue
- The nozzle is manufactured from a high-density polyurethane, HAPCO or  
   equivalent
- The EchoStorm aerator must be protected, insulated or isolated from contact 
   with dissimilar metals, ie.,support brackets or non-aluminum piping.

Venturi Aeration Performance Data
Model VA-190/350
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Venturi Aeration Performance Data
Model VA-400/750

NOTE:
#1.   This figure [185 kPa] is the pressure required at the inlet of the EchoStorm 
to produce the best aspiration of air. Lower or higher pressure may be required 
where applicable
#2.   Required power is based on minimum suction lift [<2.0m dynamic], using 
Gorman-Rupp 80 Series, Super U Series or Ultra V Series pumps. 
Flooded suction pumps would require less power.

E - Air inlet port, threaded to accept a 51mm NPT pipe. An NPT/BSP conversion
nipple can be supplied.
- Units are cast from Aluminum Magnesium alloy, AlMag 535
- They are finished in a Powder Coat Poly in RAL 5005 Medium Royal Blue
- The nozzle is manufactured from a high-density polyurethane, HAPCO or  
   equivalent
- The EchoStorm aerator must be protected, insulated or isolated from contact 
   with dissimilar metals, ie.,support brackets or non-aluminum piping.
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Venturi Aeration Performance Data
Model VA-800/1400

NOTE:
#1.   This figure [185 kPa] is the pressure required at the inlet of the EchoStorm 
to produce the best aspiration of air. Lower or higher pressure may be required 
where applicable
#2.   Required power is based on minimum suction lift [<2.0m dynamic], using 
Gorman-Rupp 80 Series, Super U Series or Ultra V Series pumps. 
Flooded suction pumps would require less power.

E - Air inlet port, threaded to accept a 51mm NPT pipe. An NPT/BSP conversion
nipple can be supplied.
- Units are cast from Aluminum Magnesium alloy, AlMag 535
- They are finished in a Powder Coat Poly in RAL 5005 Medium Royal Blue
- The nozzle is manufactured from a high-density polyurethane, HAPCO or  
   equivalent
- The EchoStorm aerator must be protected, insulated or isolated from contact 
   with dissimilar metals, ie.,support brackets or non-aluminum piping.
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Other products
Or
Markets [with photos]
Or whatever?

Ultra V Series Super U Series 80 Series Super T Series

Suitable Industries/Uses:  Municipal Wastewater Treatment, Industrial Wastewater Treatment,
      Lake Destratification, Mine Water Treatment 

EchoStorm Units are “Powered By” Gorman-Rupp Pumps

21-23 Clyde St, Rydalmere, NSW 2116
sales@HydroInnovations.com.au     www.HydroInnovations.com.au

(02) 9898 1800

NSW: 0410 529 856   VIC/TAS: 0404 450 531    QLD: 0410 529 855    SA/WA/NT: 0425 128 191
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