
A healthy lake system requires adequate oxygen
  Air water                  Turbulent          Stagnant                   Accelerated oxygen
  interface                      water               water                               depletion 

                           Cool water    Warm water             Warmer                 Putrid water
Epilimnion           Oxygen rich   Oxygen reduced   temperatures          void of oxygen

                                                                          Plant – animal           Rotten egg    
                                                                                respiration                  smell      

Thermocline                               Oxygen          Decomposing            Organisms      
                                                   Depleted            aerobically               requiring
                                                                             organic                    oxygen 
                                                                             material                    perish 

                                  
                                                                            Decaying                 Anaerobic
                                                                            dead algae              release of
                                                                                                       other insoluble
                                                                                                               compounds

Hypolimnion           Cold            Cool/warm        
                               Oxygen rich    Oxygen free
                                  Aerobic         Anaerobic
                                                                                                          Nutrient
                                                                                 Oxygen                 release from
Sediment             Stable             Unstable              deficient                 sediment
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Attributes – Dissolved Oxygen

 Dissolved oxygen refers to the volume of oxygen that is
contained in water.

 Oxygen enters the water by the transfer of oxygen
across the air water interface.

 Once absorbed oxygen is blended throughout the water
body by water flow and/or internal currents.

Atmosphere                         Aquatic biota

                                           Oxygen
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Air – water interface

Internal                        Oxygen / water                        Flowing

currents                             blending                              water

Oxygen enriched water throughout water body

 Because stagnant  water undergoes less internal
mixing, oxygen rich water stays at the surface.

 Warm water holds less oxygen than cold water.

 Freshwater holds more oxygen than saltwater.
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Atmosphere                         Aquatic biota

                                           Oxygen

                                                                      
Air – water interface

Warm                                                                            Still

stagnant                    Oxygen / water                            water
water                               blending                                 

Low oxygen absorption
Oxygen rich water remains at surface
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LOW dissolved oxygen throughout water column
Iron Bacteria (IRB)  impact on water body 

Production  Bore:                       Water

Iron (Mineral)
Iron bacteria (Organism)

Resultant material:   Hydrated ferric hydroxide
Bacterial slime

Appearance:            Red/brown biological fouling

Problems:           Pumping & distribution biofouling

Impairs iron removal

Plant illthrift

Contact staining

Unsightly fouling of water bodies
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Sulphate Bacteria (SRB)  impact on water body 

Production  Bore:                       Water

Iron (Mineral)
Sulphate bacteria (Organism)

Resultant material:              Iron sulphide
Bacterial slime

Appearance:             Black sticky biological fouling
Translucent smelly slime

Problems:           Pumping & distribution biofouling

Odour (hydrogen sulphide)

System corrosion

Impairs iron removal

Plant illthrift

Can cause black staining

Unsightly fouling of water bodies

6



Sulphate & iron bacteria  combine  with nutrient to cause
biofouling in the lake water column  

Production  Bore:                                               Water

                                     Iron (Mineral)
                                     Sulphate bacteria (Organism)

                                      Phosphorous
                                      Nitrogen

Resultant material:                                  Iron sulphide
                                    Hydrated ferric hydroxide 

                                       Bacterial slime
                                       Phosphorous

                                        Nitrogen

Appearance:                    Rusty orange buoyant odouress material
                                       impregnated with phosphorous &
nitrogen

Problems:                           Iron has a very good nutrient retentive
                                       ability and will harbour the P&N from 
                                       within the water. This in itself is not a bad
                                       thing. However because of the slimes 
                                       added buoyancy, the material will not
                                       settle to the bottom of the water body,
                                       but rather floats throughout the water
                                       column providing both a habitat and
                                       nutrient source for algae.  
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