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Degasser Installation 

Water connections 

The degasser should be located on a level secure 

base adjacent to a sump tank.   It is important to 

secure the column in the up-right position.  Once 

the column is secure, connect on to the bottom 

water out-let of the degasser, a pipe and a 90 

degree elbow to take the discharge pipe down 

into the water of the sump tank.  It is important 

that the degasser discharges under water. 

Connect the water supply pipe, to the top flange 

connection on the side of the column 

  inlet outlet 

4.5.1 25m3/hr DN80 DN100 

4.5.2 50m3/hr DN100 DN150 

4.5.3 100m3/hr DN150 DN200 

 

Air valve 

The  air valve is located  at the side of  the column.  The valve 

simply screws into the bsp female threaded fitting on the side 

of the column.  Open the valve fully. 

Vacuum gauge 

Te vacuum gauge hose connects onto the 3/8”  fitted on the 

side of the column. The vacuum gauge is supplied with 30m of 

hose,  us all of the hose even if the gauge is located next to the 

column.  The excess hose may be left coiled up in a roll.  The 

vacuum gauge is fitted with a wall mounting bracket.  Secure 

the  gage to a wall at a point higher up than the connection 

point on the column.   

Water trap & air blower 

The air connections on the degasser are fitted with 2” hose adapters, and a coil of 2” ribbed flexible 

hose is also provided. The hose provides a convenient and easy means of installing the system.  

However the hose may be replaced by rigid pipe. 

Cut a short length of the 2” hose and connect  to the top of the degassing column and secure with a 

screw clip. Connect the other end to the top of the water trap.  Locate the water trap next to the 
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degassing column and the sump tank.   Cut a short length of hose and fit onto the bottom 

connection of the water trap, and secure with a screw clip.  Drop the oopen end of the hose into the 

sump tank.  It is very important that the hose is always under water in order to maintain the air flow 

through the degassing column. 

Connect 2” hose on to the top side connection on the water trap, and then connect the other end of 

the hose to the air blower.   The air blower may be located remote from the degasser, however 

ideally it should be located  at a height above the degasser just to minimise the potential risk of 

water passing through the hose..  

Mode of operation 

Water  passes  down through to degassing column percolating over a plastic media design for gas  

exchange applications.  Air is drawn counter current up flow again the flow of water.  This is 

achieved at a reduced internal atmospheric pressure.  In order to degas water effectively it is 

important to compensate for water vapour pressure, and this can only be achieved by applying a 

slight negative pressure inside the column.  However when you apply a slight negative pressure 

internally, the external forces on the structure are considerable.  This is why the column is 

constructed in heavy gauge stainless steel, or in very heavy duty mdpe medium density 

polyethylene.  We normally use stainless steel for freshwater applications and plastic for seawater 

applications. When plastic columns are used,  all material in contact with the water is plastic. 

Impact on Water quality 

The Dryden Aqua Vacuum Degasser  is not just for nitrogen gas super saturation problems  there are 

also many other important water quality benefits to be gained. 

 Nitrogen gas pressure reduced  to 98% 

 Oxygen partial  pressure increased to 98% 

 Carbon dioxide brought into equilibrium with the  alkalinity of  the water 

 pH will generally be increased 

 hydrogen sulphide will be oxidised or blow off  to atmosphere 

 methane and VOC`s will be blown off to atmosphere 

 some metals such as iron and manganese will  be oxidised and drop out of solution 

 heavy metal toxicity and concentration will be reduced 

 redox potential of the water will be increased 

 the zeta  potential of  the water will decrease and the water will be clarified  

Maintenance 

The degassing column requires very little attention, we recommend that the column is opened up 

once a  year,  the top distributor plate is removed and the media inspected .  If the equipment is 

used to treat water of a high iron and manganese content, then the media may need to be cleaned. 
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In seawater systems, we always  recommend  a water trap to try and minimise the seawater aerosol 

reaching the air blower.  The system water aerosol tends to dry out in the pipe or hose connections 

and the air blower.  The encrustation with salt can then block the  pipe, or damage  the air blower.  

The water trap minimises the chances of this happening,,  however we recommend that once a 

month, or as and when required  the air hose / pipe is flushed  through with freshwater to remove 

the salt deposits. 

Start up procedure and running 

1. Turn on the water supply to the column and allow the water flow to stablize  for  about 5 

minutes. 

2. Fully open the air intake valve on the base of the degassing column, and then turn on the air 

blower.   The valve may make some noise with the in-rush of air.  After a period of about 5 

minutes, you can start to slow close the valve until the reading on the vacuum gauge reads – 

5Kpa. 

Source of high Gas pressure 

Low and high levels of nitrogen gas pressures will cause fish, molluscs and 

crustaceans sub lethal stress and mass mortalities. Elevated gas pressures occur in 

water of the following types;  

 Bore Hole Spring Water  

 Long pipe runs High water pressure 

systems  

 Pumped systems Hydro Power 

Generating stations  

 Ice formation Intake pipe drawing 

air  

 Heated water systems Faulty 

pipe/pump seals  

 cavitating pumps venturi injectors 

and some aeration systems  

The following paragraphs are concerned primarily with gas supersaturation of 

water with nitrogen 

Toxic Levels 

Eggs can tolerate a relatively high total gas pressure (110% to 115%), however as 

the eggs hatch they become very sensitive to elevated gas pressure. Fish moralities 

can be expected at gas (nitrogen) pressures above 105%. However at lower levels 

ranging from 102% to 105% moralities might also is expected.  The low gas 
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pressures may not cause moralities directly, however they will stress the fish and 

predispose them to infection and possibly long terms problems. 

Salmonids and most aquatic animals will tolerate up to 102% gas supersaturation 

with nitrogen. However long term damage may be inflicted on the organisms. For 

example in the case of juvenile salmon, exposure to low level gas pressure may 

damage the gill structure, bone formation, blood capillaries and the nervous 

system. These conditions will render the fish susceptible to a high rate of infection 

in the hatchery.  

Symptoms  

Recent evidence has shown that levels up to 102% can cause an increased 

incidence of myxobacteria gill infections, the fish also become sensitive to light 

and mass moralities may be experienced shortly after feeding the fish. Mass 

moralities may also be experienced during periods of low atmospheric air pressure 

or if water level in the tanks is reduced.  

There is also some evidence which suggests that exposure of salmon to elevated 

gas pressures for a short period of time after egg hatch may reduce the ability of 

the smolt to osmoregulate when transferred to the sea. It may therefore be the case 

that exposure to elevated gas pressures at an early stage in the Atlantic salmon life 

cycle could be a possible reason for 'Failed Smolt Syndrome, or it could predispose 

the fish to increased incidence of disease or other as yet un-recognized problems. 

Carbon Dioxide 

Gas supersaturation can also occur with carbon dioxide in certain water types, such 

as spring or bore hole water in which the geology of the surrounding area is 

predominantly of carbonates.  

High levels of carbon dioxide can also occur in recirculation systems due to the 

respiration of the fish and bacterial filters. The haemoglobin in the blood of fish 

has a high affinity for carbon dioxide, and at levels of 25mg/l free carbon dioxide 

the ability of the fish blood to absorb oxygen is reduced by 50%.  

The carbon dioxide will also tend to acidify the water, thus pH buffering is 

essential in recirculation systems. Maintaining stable pH or slightly alkaline 

conditions will greatly assist in reducing the concentration of carbonic acid. 

However, assisted degassing by ventilated bacterial nitrification or vacuum 

degassing may also be required in systems with greater than 95% water reuse 
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Gas saturation and its implications 

By 

Dr.Howard T Dryden 

Much is said of the requirement for adequate dissolved oxygen in aquaculture, its 
importance is implicit to the successful culture of fish and aquatic animals of all 
species. However oxygen represents only 21% of the gas constituents of air, the 
principal remaining gas being nitrogen, the importance of which is often overlooked. 
This is a surprising statement. Equally surprising is that nitrogen, or rather the 
excess concentration of nitrogen in fish culture water, may be directly or indirectly 
related to some 20% of fish mortalities in aquaculture. 

The above is a rather bold claim, however at Dryden Aqua we have been measuring 
nitrogen gas concentrations on fish farms for nearly 20 years and frequently observe 
sub-lethal conditions. Because of the nature of the symptoms such as recurring 
myxobacterial gill infections in mild cases, the underling cause of the problem is oft 
en missed. Nitrogen supersaturation can occur as a result of both man-made and 
natural events. For example air and water mixed together at pressures greater than 
atmospheric, e.g. in pumps drawing air in from the suction side, venturi injection 
systems, spillways, monks or pressurized oxygenation systems using oxygen 
generators, will cause varying levels of gas saturation. Supersaturation will also 
occur when water is heated in a boiler, or even by the sun when a length of black 
pipe is used above ground. Ground water and borehole water is nearly always 
supersaturated. Even when an atmospheric depression passes over a fish farm, the 
drop in air pressure of 1 - 2% will result in an equal increase in the total gas pressure 
in the water, which will diminish only slowly as equilibrium is re-established. 

Fish sense high gas pressures, and like a diver, will go deeper in the tank to 
compress the gases and thereby prevent nitrogen bubble formation in their blood. 
When water is at 102% gas saturation, for example, the compensation depth, or 
depth at which bubbles will not form in the blood of the fish, is 200mm (8 inches). As 
a guide, for every 1% increase in gas pressure, the fish have to swim 100mm (4 
inches) deeper in the water to equilibrate. If the total gas pressure increases to 110% 
and the depth of the tank is only 500mm (20 inches), the fish can not escape and the 
consequences will be 100% mortality in about 30 minutes. If the gas pressure 
increases to only 103% the fish will survive but will be subjected to sublethal stress.  

At low sublethal concentrations, whenever the fish swim up into the danger zone, 
there will be some bubble formation in the surface capillary vessels of the fish. The 
organs most at risk are the gills where any damage will result in both bacterial and 
fungal infections that keep recurring. The distal ends of the fins, the eyes, swim 
bladder and intestine can also be affected. For example, fish can become very exited 
by sudden changes in light intensity, they may swim with the head down and may die 
after feeding because of their inability to digest food. 
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A more insidious problem can occur where fish are exposed to elevated gas 
pressures while in shallow hatchery tanks. Exposure of young fish, even for a short 
period could potentially damage the developing capillary vessels and nervous 
system. The effects may go unnoticed for many weeks or months since an animal 
damaged at an early stage in development may not exhibit symptoms until later. A 
classic example of this is exposure of salmon fry in a hatchery, which results in 
mortalities during smoltification or on transfer to sea cages. Exposure to low level 
gas supersaturation can also predispose the fish, or act as a precursor to other 
infections such as anemia and PKD. The importance of nitrogen gas supersaturation 
should not be ignored. One fish farm we worked on described it as being like 
exposure to radiation; once the fish have been exposed they will never be the same.  

One simple way to check for supersaturation is to fill a clean glass bottle with the fish 
culture water, but leave the bottle in the water with the top off, and with the neck 
sticking out. After 30 minutes gently lift the bottle out of the water and inspect for gas 
bubbles adhering to the inside. If bubbles are present you definitely have gas 
supersaturation, if the oxygen levels are at 100% or less then the gas will be nitrogen 
and the fish will be suffering from gas bubble trauma. Even if no bubbles are 
observed does not mean that the water is safe since low saturation levels will not be 
detected by this technique. To be certain, an accurate total gas meter should be 
used to check the water.  

The function of a degasser is to restore the equilibrium partial pressures of dissolved 
gases in the water to be the same or lower than the partial pressure of the same 
gases in the atmosphere. In order to achieve this, the water is trickled down though a 
media-packed column. The water flowrate for a 1 metre diameter vacuum degasser 
column is 100 m3/hr which translates to a 10% water hold up within the packed bed. 
For example if the bed volume is 2000 litres, no more than 200 litres of water will be 
falling through the column at any one time. 

Water vapour exerts a gas pressure on the water equivalent to approximately 2% of 
the total gas pressure. Passive open degassing columns will not compensate for 
water vapour pressure, so their best performance will be 102% gas saturated water. 
Passive degassing columns are never 100% effective so there will always be a 
slightly elevated residual nitrogen partial pressure in the water. In active degassing 
columns in which air is blown up through the column, the act of blowing the air 
through the bed means that there will be a slightly elevated positive pressure within 
the column. Such an arrangement will cause gas supersaturation that could lead to 
chronic sub-lethal problems among the fish, and should be avoided. 

In the Dryden Aqua columns air is pulled (rather than pumped) through the column 
creating a slight negative internal pressure, which compensates for the water vapour 
pressure. A large volume of air is drawn counter-current against the flow of water. If 
water flowrate is 100 m3/hr, then 100 m3/hr of air will be pulled through the degasser. 
This volume of air is not required to effect degassing of the water. However water 
which has a high nitrogen pressure (e.g. ground water) will normally have high 
nitrogen content, high carbon dioxide and volatile organics such as hydrocarbons, 
and low levels of oxygen. By pulling a large volume of air against the flow of water, 
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the water is scrubbed of all volatiles, increasing the dissolved oxygen level and 
providing for a very stable partial vacuum in the column. Typically the total gas 
pressure on the discharge from the column can be held at 97 ± 0.5%. 
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