
Figure 1. Dr. Sharma's 
graduate student modeling 
different scenarios 

Dr. Suresh Sharma, Assistant Professor in the Civil and Environmental Engineering Program at the 
Youngstown State University continues working on an Ohio Water Resources Center funded project via 
104(b) USGS award. The overall objective of his project titled “Scenario Analysis for the Impact of 
Hydraulic Fracturing on Stream Low Flows and Water Supplies: A Case Study of Muskingum 
Watershed in Eastern Ohio” is to evaluate the capacities of smaller streams for withdrawal permitting 

and water resources availability at various spatial and temporal scales. 
 
Soil and Water Assessment Tool (SWAT) was validated on USGS gauged 
streams and scenarios comparison was done for the Muskingum Watershed 
(Figure 1). Baseline scenario was based on the realistic conditions of all water 
use data, excluding hydraulic fracking water use. Similarly, current scenario 
was based on the real data of water use in the Muskingum watershed 
including current water withdrawal conditions for hydraulic fracking. The 
future scenario was modeled using 30 years of generated climate data based 
on historical precipitation. Seven day minimum monthly flows showed large 
variability when compared with and without fracking, indicating that flow 
alteration during low flow period will be more critical than average flow or 
peak flow period (Figure 2). A significant change in the seven day minimum 
flows was detected among baseline, current and future scenarios, especially in 
the first order stream. Furthermore, the future scenario showed that water 
withdrawal due to hydraulic fracking had localized impact, especially during 

low flow period. More importantly, the flow alteration due to hydraulic fracking decreased with increase 
in the drainage area. The modeling results suggests that planners and decision makers should consider 
water withdrawal for fracking while setting environmental flow criteria in NPDES permitting for this 
specific region. In addition, climate change data from Climate Model Intercomparison Project 5(CMIP5) 
data were utilized to evaluate the stream low flows under active hydraulic fracking and climate change. 
Analysis indicates that basin will experience low flow period for the early 21st century compared to the 
mid and late century indicating that extended low flow period will be more crucial due to integrated effect 
of hydraulic fracking and climate change. 

 
Researcher Profile: Dr. Suresh Sharma is interested in complex hydrologic and water quality modeling 
using various types of data driven, conceptual, physically based and distributed and semi-distributed 
watershed models in climate change/variability context. Currently, Dr. Sharma is working in a research 
related with hydraulic fracking and its impact on water resources, early flood warning system, and 
sediment and nutrient loading reduction due to bioenergy crop implementation. 

Figure 2. Percentage differences of seven day minimum monthly flow and monthly mean between baseline 
(without hydraulic fracking) and current scenario on eight subbasins of Muskingum Watershed currently affected by
shale gas development. 
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