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Background
● The West Virginia Water Research Institute (WVWRI) founded 3RQ to investigate 

high TDS levels in the Monongahela River in 2009.
● 3RQ monitors the water quality of the Monongahela River and its major tributaries.
● WVWRI uses this data to evaluate the impact of coal and oil and gas industries.
● In addition to 3RQ, several AMD treatment systems have been installed within the 

tributaries.
● 18 sites are monitored monthly in the Monongahela Basin where water quality 

parameters (temperature, pH, electrical conductivity, and total dissolved solids 
(TDS)) are quantified (Fig. 1).

Objective
Examine data sets obtained from 3RQ for trends in the water quality of the Monongahela 
River Basin.

Methods
● 3RQ field data was obtained from WVWRI from the 

years 2009-2023.
● Data was compiled and sorted by date for each site.
● Mann-Kendall and seasonal Kendall tests were 

performed on the data using R (α = 0.1).
Figure 1. 18 testing sites of the Monongahela River Basin. Figure 2. Robinson Run (RO) taken on June 15, 2023.

Results Discussion
Temperature: 
● 1 site increasing
● 1 site decreasing
● 16 sites no change

pH: 
● 10 sites increasing
● 1 site decreasing
● 7 sites no change

Electrical conductivity:
● 1 site increasing
● 7 sites decreasing
● 10 sites no change

TDS:
● 0 sites increasing
● 12 sites decreasing
● 6 sites no change

Conclusion and Future Work
Evidence presented through this study supports the continuation 
of long-term water quality monitoring programs like 3RQ. In the 
future, this study aims to quantify other streams within 
Appalachia like Lambert Run and Muddy Creek using the same 
methods.

References
1. Helsel, D. R., Hirsch, R. M., Ryberg, K. R., Archfield, S. A., 
& Gilroy, E. J. (2020). Statistical methods in water resources 
(USGS Numbered Series No. 4-A3; Techniques and Methods, 
p. 484). U.S. Geological Survey. 
http://pubs.er.usgs.gov/publication/tm4A3

Acknowledgements
This material is based upon work supported, in part, by the US 
Geological Survey under Grant/Cooperative Agreement No. 
G21AP10620. This research was sponsored in part by the Colcom 
Foundation and the Statler College of Engineering and Mineral 
Resources.
The authors thank Grace Kerr. 

Figure 3. Temperature trend map. Figure 4. pH trend map. Figure 5. Electrical conductivity trend map. Figure 6. Total dissolved solids trend map

Figure 7. Distribution by month for White Day Creek (control): a) temperature (ºC), pH, EC (μS/cm), and TDS (mg/L). 

Figure 8. Distribution by month for Dunkard Creek (impacted by AMD): a) temperature (ºC), pH, EC (μS/cm), and TDS (mg/L). 


