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Introduction Sampling Methods and Results
 Agricultural practices introduce non-point sources of 

nitrate which can leach into the subsurface
 Rural wells supplying approximately 400,000 people 

have nitrate concentrations above the Canadian 
Drinking Water Guideline of 10 mg/L

 Current nitrate sampling methods require lab 
analysis and provide a “snapshot” of conditions

 New sampling methods are needed to better 
understand spatial and temporal changes in 
groundwater nitrate

 Develop in-situ methods to measure nitrate 
concentrations in the field and improve 
understanding of nitrate fate and transport

 Capture detailed datasets for nitrate (NO3-N), 
temperature, electrical conductivity (EC), dissolved 
oxygen (DO), pH and turbidity

 Conduct vertical profiling in wells to examine 
groundwater chemistry at different depths

 Use telemetry equipment for remote, real-time 
monitoring

 Evaluate site-specific data to complement future 
modelling projects

 The SUNA can be used to efficiently obtain accurate field measurements 
of groundwater nitrate concentrations

 Research is being undertaken to integrate the EXO/SUNA and telemetry 
equipment for remote, long-term monitoring

 The methods presented here will be repeated to further validate use of the 
equipment

Satlantic SUNATM V2
 Measures nitrate in-situ
 UV spectrophotometer 
 Detection range: <0.1mg/L-28mg/L

(Satlantic, 2012)

YSI EXOTM Water Quality Sonde
 Measures temperature, EC, DO, pH 

and turbidity
 Pressure transducer measures depth
 Ports for up to 7 sensors 

Satlink Telemetry System
 Receives inputs from SUNA and EXO
 Transmits data over cell network 
 Allows for monitoring data to be 

received and evaluated in real-time
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Flow Cell Testing

 Compare SUNA readings to discrete “bottle” samples after 
analysis at Guelph AFL Lab

 Submersible pump lowered to just above well screen; purge 
3+ borehole volumes 

 Discharge into bucket which acts as simple flow cell, SUNA 
samples nitrate continuously (1 sample/s)

Vertical Profiling

 SUNA lowered down-hole to measure depth-discrete nitrate 
concentrations; EXO used to measure other field parameters

 Datalogger and laptop connected to SUNA to 
power/communicate and sample (1 sample/min)

 Schlumberger DiverTM suspended from SUNA to correlate 
samples with depth

Objectives

Sampling Equipment

SUNA and lab nitrate concentrations are very 
strongly correlated (R2=0.996)

Flow cell method can be used to efficiently obtain 
accurate field measurements of nitrate

Vertical profiling method can identify  changes in 
geochemistry along the water column

Conclusions and Next Steps


