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Abstract!
A UV-Vis spectrophotometer by the company s::can 
was installed and calibrated at the Garner Run Outlet 
site in order to monitor in-situ water chemistry. The 
instrument measures chloride, fluoride, DOC, turbidity, 
conductivity, temperature, nitrate, and ORP every 
fifteen minutes. Calibration of the s::can was done 
using filed samples analyzed in the lab. The results 
imply the instrument will be beneficial to collecting high 
resolution data to understand catchment hydrology 
dynamics.!

Background of the Shale Hills CZO!
•  Critical Zone Observatories are used to understand 

Earth system processes from the tops of the tree 
canopies to the bedrock!

•  Garner Run catchment is a new site at the SSHCZO 
where researchers study the effects of lithology on 
catchment behavior based on geochemical 
analyses and model predictions !

•  The s::can was deployed at a relatively straight and 
constant portion of the perennial stream in the 
Garner Run catchment (Figure 4)!

•  The stream at the site is groundwater fed!

Figure 1. Map of Shaver’s Creek watershed and the 
Garner Run catchment1!

Introduction to Spectrophotometry!
Basic principal!
Electrons are excited out of their ground state when 
they absorb energy at a specific wavelength. A 
spectrophotometer forces that excitement and 
measures the result.!
S::CAN Spectro::lyser2!
•  Uses xenon flash lamp as emitter!
•  Detector opposite of emitter measures intensity of 

light!
•  Absorbance wavelength reveals what parameter is 

measured (Figure 2)!
•  Dual beam instrument to correct for disturbances 

due to turbidity3!
•  Ratio of emitted light to detected light gives solute 

concentration!

Figure 2. Spectro:lyser parameter detection spectrum4!

s::can unit!
Spectro::lyser UV-vis 

spectrophotometer probe3!

Methods!
•  Daily grab sampling and one day of grab 

sampling every hour!
•  DOC, cations and anions were filtered with 

a 0.45 µm filter using a 10mL syringe !
•  DOC and cations were acidified using 2N 

HCL!
•  YSI probe was calibrated using standard 4, 

7, and 10 pH solutions before each field 
day!

•  Lab analysis of DOC, anions, and cations 
was done using the TOC-5000, Dionex 
ICS2500 Ion Chromatographer, and Perkin-
Elmer Optima 5300 ICP analyzer, 
respectively!

•  Linear and multivariate regression analysis 
were used to build calibration curves for 
temperature, conductivity, and DOC!

Results!
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Conclusions!
•  The s::can reported precise measurements and calibration 

was used to improve accuracy!
•  Accurate parameters included temperature, DOC, and 

conductivity!
•  Chloride, nitrate, and DO sensors will need to be calibrated 

using standard solutions!
•  The s::can will be useful for monitoring storm events  

(Figure 6)!

Future Work!
•  The SSHCZO intends to use the data from their models to 

determine future study locations at Garner Run!
•  Local calibration of the s::can will be done to improve 

measurement accuracy of nitrate, DO, and chloride!
•  Catchment hydrology models will be improved using the in 

situ data from the s::can!
•  Compare water chemistry at GRO to Shaver’s Creek Outlet 

to understand the effect of stream order, lithologic change, 
and land-use on C-Q behavior in the SC watershed !

Figure 3. Calibration curves for temperature, and DOC were 
done using simple linear regressions. Conductivity was 
corrected for both temperature and conductance before running 
the regression.!
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Figure 5. Data collected from the s::can was compared to grab samples and the Hobo water 
level logger to determine accuracy of detection.!

Figure 4. Garner Run installation site and Instruments in place at GRO!
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RMSE=0.129!

RMSE=0.549!

RMSE=0.383!


