Investigating the capabilities of fluorescence spectroscopy for high-
frequency and real-time water quality monitoring in urban water
systems
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for sensor calibrations, sensor maintenance, and deployment

strategies to ensure data qua“ty anc consistency. Figure 5 Shows an example of a WQData LIVE page with raw sensor data

Motivation and Goals Figure 3 Map of the Alvarado Creek sampling locations. Monthly grab samples are taken from the upstream site HOA and the downstream site, PED. from a portable fluorometer deployed in the Tijuana Estuary.
» Evaluate in-situ fluorescence sensors for real-time water Samples are analyzed in the WIRLab for nutrients, bacteria, and total organic carbon. The PED site is also the location of the sensor platform which will

i . . S collect real-time fluorescence and DO data.
quality monitoring of bacterial pollution in riverine
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environments = Launch data website on WQData LIVE
> Track the temporal variability in water quality and detect Field and Lab Protocols

the frequency of pollution events = Establish fluorescence thresholds for real-time
| a e | data to indicate contaminated waters

= QC and Data processing

Methods = Standard calibrations for TRP and = Determine hydrologic and biogeochemical
CDOM- quarterly processes underlying episodic, diel, and long-
Instrumentation N g = Dark container needed term dynamics of fecal indicator bacteria in
. VA 440 = \Wastewater calibrations with Alvarado urban streams
Yy . Creek water
= Percentage of wastewater gradually = Develop enhanced protocols based on data
Increased quality

= Calibration curve used to correct real-
time data available on WQData LIVE
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Figure 1 Turner C3 portable fluorometer with three optical sensors

= Protective housing used for deployment

= Prevent damage

= Control high velocity waters

= Can include additional sensors

= Easily accessed for
cleaning/maintenance
= bi-weekly optical lens cleaning
= Wiper brush cleaning

References and Acknowledgements

1. L. M. Mendoza, N. Mladenov, A. M. Kinoshita, F. Pinongcos, M. E. Verbyla, R.
Gersberg. 2020. Fluorescence-based monitoring of anthropogenic pollutant inputs to
an urban stream in Southern California, USA. Science of the Total Environment,
718: 137206.

2. N. Mladenov, D. Parsons, A. Kinoshita, F. Pinongcos, D. Garcia, D. Lipson, L.
Mendoza Grijalva, M. Mueller, T. A. Zink. 2021. Groundwater-surface water
interactions and flux of organic matter and nutrients in an urban, Mediterranean
stream. Science of the Total Environment, 718: 137206.

3. J.Wasswa, N. Mladenov, W. Pearce. 2019. Assessing the potential of fluorescence
spectroscopy to monitor contaminants in source waters and water reuse systems.
Environmental Science: Water Research & Technology, doi: 10.1039/C8EW00472B,
5, 370-382.

= Instruments deployed
= C3- tryptophan,
CDOM, and turbidity
= Optical dissolved
oxygen (ODO)
= Pressure transducer

(future) Figure 2 YSI ODO RTU
sensor
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Figure 4 Sensor
housing deployed in
Alvarado Creek, near
SDSU
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