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Traditional monitoring method

5 day 
Biochemical 

Oxygen 
Demand Test

(BOD5)



The problem…

• Lag time for result – damage has already occurred

 Handling/storage time can influence readings 

• Error in lab measurement can be as high as 15%

• Real time monitoring (with alerts) not possible 

• Distinct need for a new monitoring approach to improve monitoring 
resolution and repeatability



The Proteus BOD: a robust solution

TLF
Fluorescence based sensor platform 
for real time BOD   

TLF (Tryptophan-like fluorescence):  
Optical signal associated with free 
amino acid/proteins and amino 
acids bound in microbial cells.



The Proteus BOD: a robust solution

TLF



Why Tryptophan-like fluorescence? 

• The scientific literature highlights TLF is strongly correlated with BOD 
and faecal coliforms for discharges from WwTWs and CSOs.



Proteus BOD: sensor development

Unique correction factors developed for turbidity and temperature 
from extended lab and field trials.



Urban river installation

BOD – TLF relationship for an urban stream with cross-connected 
sewers and CSO’s upstream (results published in leading hydrology 
journal)



AST WwTW  (~80,000 p.e)



AST WwTW  (~80,000 p.e)

Proteus performs better than traditional BOD 
surrogates (Turbidity / dissolved oxygen)



AST WwTW: Post PST

Low flow over night

Limited drift due to wiper



AST WwTW  (>100,000 p.e)



AST WwTW  (>100,000 p.e)



AST WwTW  (>100,000 p.e)

Mean error = 0.42 mg L

Sensor disconnected for 
3 days



Small WwTW: trickle bed



Small WwTW: trickle bed



Small WwTW: trickle bed



Small WwTW: trickle bed



Small WwTW: trickle bed



US WwTW  (>150,000 p.e)



US WwTW  (>150,000 p.e)



US WwTW  (>150,000 p.e)

Strong relationship for BOD and COD observed during trial in USA



Water industry applications

• Monitoring of final effluents to ensure compliance 

• Optimization of waste water treatment processes (aeration 
lanes – energy saving)

• Development of process control algorithms 

• Identification of cross-connections in the sewerage network

• Combined sewage overflow monitoring



Conclusions

• The Proteus BOD displayed strong relationships with lab data for both 
high range applications (post PST) and low range (final effluent)

• Automated wiper and antifouling kit are essential to ensure high 
quality data for demanding applications

• Strong diurnal variability in BOD load identified for all trial works –
potential for aeration control and energy savings

• Sensitive at low concentration < 5 mg L-1 so possible to monitor 
effluents with stringent discharge permits
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