
Measuring Nitrate at the 

Stream 



Advantages of instream or 

streamside NO
3
 monitoring 

• Permits near-continuous measurement of NO3  

• No need to transport samples back to the laboratory 

• Fewer concerns about potential sample contamination 

• NO3 data can be telemetered and observed in real time 

• Can provide real-time alerts of water contamination 
events 

• Some NO3 sensors can also measure other parameters 

 



How optical nitrate sensors work 

• Sensors measure amount 
of light transmitted 
through the water 

• Concentration determined 
as a function of 
absorbance, path length, 
and molar absorptivity of 
the substance at a given 
wavelength 



Beer’s Law 

Peligrini and others, 2013 



UV-Vis Sensors 

Approximate measurement range 



NO
3
 absorbance characteristics 

Wavelength, in nanometers Peligrini and others, 2013 



Matrix correction 

• To accurately measure NO3 
optically in natural waters, one 
must account for light-
absorbing or light-scattering 
materials present in the 
sample (i.e. matrix effects) 
that interfere with light 
transmission 

• Most instruments use multiple 
wavelengths to distinguish the 
absorption due to NO3 from 
that due to other substances 
in the matrix 



Several NO
3
 sensors on market 

Peligrini and others, 2013 



S::can Spectro::lyser 

• UV-Vis unit can be 
configured to measure1: 

• NO3-N, NO2-N 

• Turbidity, TSS  

• COD & BOD  

• TOC, DOC, AOC  

• UV254 (surrogate for natural organic matter in water) 

• color  

• BTX (benzene, toluene, xylene) 

• O3 (ozone) 

• H2S  

1According to manufacturer 



Installation Location 

Maumee River near Waterville, OH 

Maumee River at Waterville, OH 



What is installed 

Sensor Con::cube (controller) 

Compressor 

CR1000 



Installation configuration 

• Sensor is installed in 
flow-through tank owned 
by Heidelberg Univ. 

• Measurements currently 
being made at 2 min. 
intervals 

Summer service interval ~2 weeks 



Installation configuration 

• Con::cube is interfaced via 
SDI-12 with CR1000 

• Con:cube and CR1000 are 
connected to Internet via cell 
modem 

• Campbell Loggeret software is 
used to retrieve data hourly  

• Retrieved data are 
automatically loaded into our 
time-series database and 
pushed to the Web 



NWISWeb 



Direct Data Access 



Raw concentration results 



Adjusted concentration results 



Time-series comparison 



Absorbance Spectra (“Fingerprint”) 

results 



Absorbance Spectra (“Fingerprint”) 

results 

• Can download time 
series of absorbance 
spectra 

• Absorbance output 
for wavelengths from 
220 to 742.5 nm in 
2.5 nm bins  

Absorbance spectra time series 

    03/10/2013 – 03/18/2013 



General Impressions 

• Good 

• Spectro::lyser has worked well 

• Good data quality and excellent data access 

• Minimal maintenance  

• Bad 

• High initial price (>$30K), cheaper version available 

• Poor product manuals and customer service 
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For more information … 

Available at: 
http://pubs.usgs.gov/tm/01/d5/ 


