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Introduction
Check data quality of continuous monitoring

GEKO-concept (Rieger et al., 2004)
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Problem Statement
What is the information one would need to 
buy the right sensor ? 



Problem Statement
Rely on specifications of the manufacturers?
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Wacheux et al., 1996
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Problem Statement
Field-testing? (NH4)
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Problem Statement
Field Testing? (NO3) 
WERF 03-CTS-8 “On-Line Nitrogen Monitoring”
Evaluates 5 different NO3 sensors 
parallel on DCWASA Blue Plains plant (12 w)



Problem Statement
Sensor characterization:
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Sensor uncertainties under 
field conditions
Comparison of sensor vs 
grab sample analyzed in lab

Comparison based on few grab samples:
not all uncertainties covered
Site and time specific
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Objectives
ISO 15834:2003 critical review 

To develop a standardized field conditions 
protocol to characterize sensors  



Protocol for standard conditions
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Measuring principles
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ISO 15839: Critical Review
Lessons learned from the sensor review:

The standard is out there since 2003, but:
Few sensor companies provide the ISO specs
Keep providing information using 
their own definitions of sensor characteristics
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ISO 15839: Critical Review
Determination of sensor characteristics 
under laboratory conditions (7 day test)

Response time
Linearity
Repeatability
Bias
Interferences
Limit of detection and quantification
…
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ISO 15839: Critical review
Solution Concentration

(% of measuring range)
Output

1 5 LD, LQ
2 20 Bias, repeatability, LDC
3 35 Day-to-day repeatability
4 50 Short term drift
5 65 Day-to-day repeatability
6 80 Bias, repeatability, LDC
7 95 linearity



ISO 15839: Critical Review
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Protocol for standard conditions
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Air bubble effects

Standardized field conditions



Standardized field conditions
Air bubble effects
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Effect of turbidity

Standardized field conditions

0

1

2

3

4

5

6

0 10 20 30 40 50 60

Nitrate concentration vs time for a spectrometer probe

Without turbidity With turbidity 
(10 FNU)

N
O

3-
N

 (m
g/

l)

Time (min)

Bias
Noise level

Amco-Clear (EPA)



Protocol for standard conditions
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Conclusions
ISO 15839:2003 is a good basis

Terms are clearly defined
Methodology is well described

BUT!
Should be more end-user oriented
e.g. visualisation should be improved
Standardised field conditions should be included
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Conclusions (cont’d)
A methodology was presented to test the effect 
of some field conditions on sensor performance

Methodology should be applied to other:
Measuring principles (analyser, ISE, etc.) 
Compounds (ammonium, phosphate, etc.)

Methodology should be developed 
for other field conditions (fouling)
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