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Biological Nutrient Removal

Operational Problems



Operational problems - definition

ÅEffluent criteria not met

ÅWorker safety not met

ÅDisturbance of surroundings 
ïnoise, smell, micro-organisms

ÅMalfunction of treatment units

ÅExcess consumption 
ïenergy, chemicals, staff etc

ÅBreak-down of equipment
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Operational problem actuators

ÅProject

ÅDesign

ÅEquipment

ÅExternal factors 
ïWastewater, Climate

ÅOperation

ÅMaintenance

ÅAuthorities



Project errors



Project error: covered grit chamber





Design errors



Design error?



Error?



Overflow weirError?



Error? Yes, the hydraulic profile 

was miscalculated

Overflow weir



Work environment



Equipment errors





External factors



Wastewater



Wastewater

ÅCulture

ÅSocio-economics

ÅClimate

ÅInstallations in households

ÅIndustry





Wastewater problems
and nutrient removal

ÅHydrogen sulphide

ÅDetergents

ÅToxic substances

ÅOverload

ÅUnderload



Climate



Climate

ÅStorm water

ÅSnow

ÅTemperature

ÅHurricanes/Wind

ÅFlooding



Operation




