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WELCOME

INTRODUCTION

OVERVIEW
Water aeration is the process of increasing or 
maintaining the oxygen saturation of water in 
both natural and artificial environments.

Aeration techniques are commonly used in pond, 
lake, and reservoir management to address low 
oxygen levels or algal blooms.

Water aeration is often required in water bodies 
that suffer from hypoxic or anoxic conditions, 
often caused by upstream human activities such 
as sewage discharges, agricultural run-off, or 
over-baiting a fishing lake. 

Aeration can be achieved through the infusion of 
air into the bottom of the lake, lagoon or pond or 
by surface agitation from a fountain or spray-like 
device to allow for oxygen exchange at the surface 
and the release of gasses such as carbon dioxide, 
methane or hydrogen sulfide.
Decreased levels of dissolved oxygen (DO) is a 
major contributor to poor water quality.

Not only do fish and most other aquatic animals 
need oxygen, aerobic bacteria help decompose 
organic matter. When oxygen concentrations 
become low, anoxic conditions may develop which 
can decrease the ability of the water body to 
support life.



Tertiary Ponds, Farm Dams, 
River and Environment Aeration

AERATION

SOLUTIONS



Tertiary Ponds 

SPECIFIC AERATION REQUIREMENTS 

Choose a product that is 
specifically designed for the 
conditions that are present.

Tertiary Ponds have specific aeration require-
ments that are not well serviced by a lot of 
aeration product options available on the market. 
A look around will show many different aeration 
options exist, from low pressure low oxygen 
providers surface aerators, propellor aerators, 
and other equipment through to no aeration at 
all. And often there is surprise when algae 
blooms break out and pond health drops to 
alarming levels.  Yet this is easy to sort out.  
And doing so is not expensive.

Tertiary treatment is the final cleaning process 
that improves wastewater quality before it 
is reused, recycled or discharged to the 
environment. The goal is to remove inorganic 
compounds, reduce nitrogen, phosphorous, oils 
and greases and other contaminants that are 
still in the water. Often algae is present – these 
conditions are perfect for algae to grow.  
To assist this improvement in the water 
condition, aeration is often needed. 

When adding aeration, it is important to 
choose a product that is specifically 
designed for the conditions that are present 
in these ponds.  Things that need consider-
ation are the amount of Dissolved Oxygen 
(DO) that is available in the water, the 
SOTR figures of the product chosen, what is 
the efficiency (SAE) of the machine, to 
ensure power used is converted to oxygen 
at a reasonable cost, lifetime expectancy of 
the product, and similar considerations.



Farm Dams often have a similar need, 
mainly caused by algae which has 
decided to make the dam its home.

Farm dams do often get an overload of 
nitrogen and phosphorus, dependent on the 
water source.  Tail drain water pumped 
back to the dam can cause this (vegetable 
packhouse wastewater also), as can over-
land flow water travelling across agricultur-
al lands.  And water that is drawn from 
rivers that cut through agricultural country 
will also deliver algae loving nutrients to 
the dam. 

Algae robs the water of oxygen, and the 
added nutrients can be both a nuisance and 
a benefit.  These are a nuisance whilst 
causing problems in the dam, and a benefit 
when the water enters the paddock.  If 
there is an algae problem , or fish in the 
dam, you need aeration.

OVERLOAD OF NITROGEN & PHOSPHORUS

farm dams rivers &
enviromental
Rivers and Environmental bodies of water also 
often need aeration. Those who follow the 
Murray Darling water situation will be aware 
of the fish kills that occurs downstream in the 
Darling River during drought periods, made 
worse when upstream is very dry and no 
water is running. The main fix for this, apart 
from a fresh flow of water, is aeration.  
The choice of product is important, to deliver 
high levels of aeration in formats that are 
best suited to the fish.

But not just that. Aeration in rivers can often 
improve the amount of water available to a 
township. An aerator, specifically modified to 
aerate in the weir, was installed allowing the 
delivery of a vastly improved water quality, 
which in turn meant the sand filter in the 
town did not need to backwash as much, 
resulting in more water available for the town.  



Products to consider

RMA QA 30 Aerator and 
Mixing Unit in use in a 
tertiary pond NSW

Microbubbles showing as a white 
fog in MBG testing Toowoomba 
113% DO readings in 5 minutes 
from a 0% start

RMA QA 60 Aerator and Mixing 
Unit in use in a river NSW 

MBG Microbubble Aerator  Unit 
highly suited for use in  dams, 
ponds and river situations



Irrigation Channels, Prawn and Fish Farms, 
River and Environment Aeration

Microbubble

Generator



As can be easily seen by the photo of the Microbubble 
Generator on the header page for this chapter, there 
are crossovers in the ways the products can be used.  
This can sometimes cause confusion when trying to 
work out the best product for a specific situation, and 
indeed, hybrid situations can be used as well to 
achieve the desired results.

And with choice comes the need for some direction, 
and what we are recommending to be considered for 
the various situations in the e-book, are based on our 
own work in the field, which also at times uses 
combinations of products.  

The Microbubble Generator you see starting this 
chapter is in use at a prawn farm.  It can be used 
very successfully on the bank of an irrigation channel 
as well, where algae is an issue, and where additional 
aeration will be helpful in providing improved quality 
water for irrigation. 
(River and environmental circumstances too).

Let’s quickly look at irrigation channels first. There 
are many different combinations of how these are 
engineered, and to give an example, there is a 
need to come down to one situation to assist 
with understanding.  

If this is not your situation and you want to discuss 
what you are seeking, simply contact us on the 
contacts showing on the last page.



Our irrigation example is this:  
There is a river that is the main source of raw 

water to be used for irrigation. 

From the river, with access by a water 
wheel, gate or some other structure, 

a main channel runs some distance to the 
irrigation pump that lifts the 

water to the farm.  

Let’s assume this distance is 3 kms 
for this exercise. The water coming 

down the channel is affected 
with algae that has entered 
the channel from the river.  

Algae is not what you want 
delivered to the farm irrigation

system, regardless if this if 
flood, overhead or drip.  

It needs to be managed in the 
channel, because as the farm
operator, there is no chance 

to manage it in the river.

raw water used 
for irrigation
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What is the best way to fix this problem?  
In our product range, there are four products 
that can be used – RMA QA Aerator and 
Mixing Unit, Microbubble Generators, 
Nanobubble Generators, and Fine Bubble 
Tubes.  All can be used to control algae.  
Of these four, the immediate choice comes 
down to two products – the Microbubble 
Generator and the Nanobubble Generator.  
The other two are not practical for use in 
an irrigation channel.  

Both choices require power to be available 
and both choices can make use of an oxygen 
concentrator if needed.  But the choice that 
comes to our mind immediately is the 
Microbubble Generator, which delivers both 
microbubbles and nanobubbles to the water 
in the channel.  This is due to ease of 
installation and the ability to supply high 
levels of oxygen to the water without the 
need for an oxygen concentrator, although 
that can be used if needed. 
These are available in multiple sizes, and you 
can see the MBG-N 5.5 model in the photo 
on the side of the prawn pond. Get in touch 
for the full Models and Specifications Sheet.

The choice of size depends on the channel.  
Large channels need larger sizes, and smaller 
channels can get by with smaller sizes.  
Position the Microbubble Generator upstream 
from the lift pump, as far upstream as you 
wish to go, dependent on how the power will 
be supplied.  These can be powered by solar 
if required. If you have the space, probably 
go 4-500 metres upstream.  

These products deliver oxygen through a 
specific diffuser head and cause strong 
movement in the water.  This is one thing 
algae does not like.  Point the delivery 
diffuser head upstream in the channel and 
hit the algae head on, with movement, high 
levels of oxygen, and diffusion around the 
root zone – all three things that need to 
happen to remove the problem.  

The micro and nanobubbles will move 
downstream past the Microbubble Generator 
toward the lift pump, and work on improving 
the water quality in this space even before it 
is lifted to the farm for irrigation.   
There are many ways to address these types 
of problems and call as needed for help. 



Prawn & Fish Farming

Large, medium and �ne bubbles all have the energy 
to break the surface – micro and nanobubbles do 
not.  Hence all oxygen delivered by micro and 
nanobubbles are available to the water body.  
Meaning better oxygenation.  Further, all bubbles 
except nanobubbles are positive and negatively 
charged, allowing them to coalesce and form larger 
bubbles.  Although with micros they still don’t get 
big enough to be �ne bubbles.  Nanobubbles 
undergo a physical change and become negatively 
charged, which means they repel each other.  
This allows them to move throughout the water 
body, and when they do cavitate, they do so under 
high pressure and temperature, and not only 
oxygenate the water, but also sterilize that area of 
water.  Smart little fellows.

The Microbubble Generator creates micro bubbles.  
As these slowly move through the water surface, with 
a rise rate approx. 20 times slower than �ne bubbles, 
they are releasing their oxygen to the water, and the 
longer the interaction between the bubble wall and 
the water, the greater the opportunity to release this 
oxygen.  Think billions of very small bubbles 
releasing oxygen to provide the necessary oxygen 
for the water.  Some fully cavitate, which means they 
have released all the oxygen, whilst others become 
so small, they turn into nanobubbles.  Hence with 
these aeration units, the oxygenation of the water 
is vastly better.

Now let’s consider brie�y prawn and �n �sh farms.  
The oxygen needs in these farms are di�erent if 
considered from the times that the various species 
feed, and how the species pass waste.  But both 
situations need high levels of oxygen, and the 
constant comment we hear is there can never be 
enough oxygen in the water.  These products 
provide the high levels of oxygen needed, regardless 
if provided by micro or nanobubble products.

Often paddlewheels and propellor type aerators can 
be found in these situations.  These aerate to a 
degree but cannot provide the high level of aeration 
that is achieved by micro and nanobubbles, and 
certainly cannot supply the reservoir of oxygen held 
in water in nanobubbles, which becomes available 
to the pond for the �sh as oxygen levels reduce in 
the water.

A quick cover o� on bubbles might be useful.  There 
are �ve sizes of bubbles to consider, large, medium, 
�ne. micro and nanobubbles.  Nanobubbles correct
name is Ultra�ne Bubbles (UFB) – most people refer
to them as nanobubbles, which is why we are using
the terminology.  Think of �ne bubbles as cham-
pagne sized bubbles.  Large, medium and �ne
bubbles can be seen by the naked eye.  Micro and
nanobubbles cannot be, although microbubbles
present as a fog in the water.   Nanobubbles present
clear and can be seen with a green laser where the
beam shines through the water.



If we looked at using nanobubbles, which are also 
very good in prawn and �sh farms, there is no 
microbubble to start, and just the nanobubbles.  
Think trillions of very tiny bubbles carrying oxygen 
into the water t o assist with the aeration needs for 
the prawns or �sh.  Obviously, this has very good 
bene�t and look a t the Sea Cages Aeration further 
on in this document as an example of one way to 
do this with Nanobubble Generators.  Some other 
options are shown to the right as well.

In relation to Rivers and Environmental aeration 
requirements, these same products are also excellent 
in these situations.  The choice of product is specific 
to the situation, and we can assist you in this choice.  
A Microbubble Generator could be placed on the 
bank of a river as an example, with the water inflow 
to the generator from the river and the aerated water 
returned to the river.  This allows for aeration in this 
area, and downstream as the current moves the 
injected oxygen further afield.  If in a hole in the river, 
the oxygen will remain in the water captured in the 
hole.  Think what this would do for the fish kills 
shown in the last drought along the Darling River – 
they died due to lack of oxygen.  Here is a solution – 
all that needs to be decided is which of the two 
technologies are best to use.

The product offerings in nanobubble generation 
product is expanding all the time 
to suit the needs of the various markets.

Nanobubble Products 
to Consider 

Wall Mounted, Submersible and Inline Nanobubble 
Generators that connect with an Oxygen Concentrator 
for high levels of supplied oxygen into irrigation drip 
lines, process water, tanks and other situations where 
oxygen is required.  Can be used with Oxygen, 
Nitrogen, CO2 and Ozone.

Inline Nanobubble Generator 

Wall Mounted Nanobubble Generator 

Left: Submersible Nanobubble 
Generator 

Below: Oxygen Concentrator 



Suitable for Tanks, Sewage Systems
& Dams.

fine bubble

Aeration

This product is quite speci�c.  It is a Fine Bubble 
Di�user and works by having a correctly sized blower 
provided compressed air, which is passed through 
the media held within the di�user tube to keep it 
clean and stabilized, and released through minute 
holes, creating �ne bubbles only which release in the 
water and aerate on the way to the surface.  Like all 
�ne bubbles, once passed through the water body,
they will release to the air.

These are generally used in sewage ponds and 
leachate ponds and similar situations.  Can also be 
used to aerate tanks and even small IBC containers.  

The product is a semi-flexible, high-efficiency fine 
bubble air diffuser available in 9 different lengths, 
depending on the air, oxygen or carbon dioxide 
through-put required.  It provides oxygen transfer 
rates of up to 5kg/kw, 10m3/h of air and 1 kg of O2/
h.  Its semi-flexible construction with its own internal 
ballast will stay on the bottom of the lagoon or pit 
without the need to be anchored to the floor. Quick 
and easy to install and can be maintained while air 
blowers are operating, and water reservoir is full.  
The product combines excellent performance with 
cost effectiveness for aeration, oxidation and 
biological treatment.

Solid diffusers have problems with carbonate and 
iron deposition which blocks the diffusers.  Solid 
diffusers are therefore very difficult to clean and 
maintain.  Flexible membrane diffusers stay largely 
free of fouling, however they need a heavy frame or 
are anchored to the base of the aeration tank, 
making the diffusers much more expensive and 
difficult to handle.  It also makes them difficult to use 
in lagoons, or in retrofitting systems.

The Dryden Aqua diffuser is a hybrid unit, because it is 
semi flexible, carbonates and metal oxides simply crack 
off the unit. Also, because the diffuser has its own 
internal ballast, it does not need to be anchored to the 
base of the tank or pond. If any cleaning or maintenance 
is required, the diffuser is simply pulled out using the ½” 
air delivery hose. The tank or pond can be full of water 
and the air blowers running when the diffuser is 
removed. Normal operating life is from 5 to 10 years.

Oxygen solubility is a function of temperature.  
At an oxygen tension less than 1 mg/l, at a depth 
of 5 m, water temperature of 10 °C, in an activated 
sludge system, recorded is an oxygen transfer coefficient 
of 7 kg of oxygen per kW of energy expended.  
In most situations the transfer will be between 2 kg 
and 5 kg of per kW of energy.
Surface aerators waste a huge amount of kinetic energy 
throwing the water into the air, transfer coefficient is 
1 kg to 2 kg of oxygen per kW.  
Membrane diffusers are more efficient at 2 kg to 3 kg 
of oxygen per kW.  The Dryden Aqua diffuser at over 
5 kg is therefore the most efficient fine bubble diffuser 
available and is ideal for retrofit applications as a simple 
drop in product, for lakes, tanks, lagoons and aeration 
channels for clean water and wastewater treatment.



The diffusers require an air blower or compressor 
to drive the system.  The air pressure required 
depends upon the depth of the water, in most 
situations the blower should be sized to give up 
to 1 bar air pressure with water depths up to 5 m.  
Positive displacement 100% oil free blowers are 
best, such as a diaphragm or linear compressors, 
rotary vanes, or rotary lobe compressors. If the 
water is over 5m depth, claw compressors should 
be used, and for the highest pressure, screw 
compressors are appropriate.

The compressor should be located adjacent to 
the air diffusers.  However, you could locate the 
compressor many 1000`s of meters from the 
diffusers if the pipe work is sized accordingly.  
The pipe work should be in metal, if plastic pipe 
is used, then the first 6 meters of pipe work 
should be metal in order to bring the air 
temperature down to at least 90 °C in the plastic 
pipe.  In lakes and lagoons, make an air ring main 
and come off the ring main with ½” flexible hose, 
fit a diffuser on the end of the hose, and then 
simply drop the diffuser into the tank. 

Installation is therefore simple and very quick.



Salmon & Tuna Fish Farms and
Pond/River Remedial Work

Sea Cages

Rivers & Ponds



Proof that continuous ongoing R&D does provide 
newer efficient products, this Acniti Megaerator is the 
latest product to arrive with sea caged fish farms and 
deep water aeration in mind.

This aerator delivers a massive strong unidirectional 
water flow caused by a highly efficient impellor and 
uniquely shaped discharge outlets.  
The aerator produces nanobubbles and is designed 
to work at depths to 10 metres and even more.  

Air discharged from the discharge ports blends with 
the water flow to create an efficient dissolved oxygen 
water mixture that travels large distances. 
In an aquaculture sea cage situation, the dissolved 
oxygen water is made available to the cage the unit is 
installed within, assisting the fish within that cage, but 
will also travel with current and water movement 
through other cages and beyond to provide a healthier 
environment for the farm. Multiple units can be used 
depending on the number of cages in use.

This Aerator is also well suited, and its 
specific design is excellent for specific 
situations where oxygen levels in the water 
body needs enhancement. Consider the use 
in large dams, affected water bodies at 
mines, wastewater from fracking activities, 
rivers and other environmental situations 
where aeration is needed, and the smaller 
units are simply not well suited to the 
need.

Not just of high value to use in sea cages 
and the above dam situations, these 
aerators are also well suited to handle high 
load and fluctuation in raw wastewater, 
with its high mixing efficiency, high oxygen 
dissolution and high energy efficiency.  
Energy efficiency is important to assist the 
environment worldwide, and these aerators 
offer 30-40% energy savings over 
conventional aerators.  

Especially suited to polluted rivers, these 
high volume nanobubble aerators are 
suited for rivers where water quality is 
poor, and oxygen levels are low, causing 
algae growth, fish death, smelly water and 
poor health.

Maintenance is required every three years, 
keeping maintenance costs low, and 
maximum aeration in place at all times. 
Refer schedule left. The blower required 
for this product can be sourced locally if 
required, or we can supply a package 
including the blower. 
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