
 

Tracing nitrate sources and processes with a combined isotope approach at Grand 

Lake St. Marys Watershed, Ohio 

 

Dr. Zelalem Bedaso, Assistant Professor in the Department of Geology and Environmental 

Geosciences at the University of Dayton, completed an Ohio Water Resources Center funded project via 

the Ohio Water Development Authority subaward titled “Tracing nitrate sources and processes with a 

combined isotope approach at Grand Lake St. Marys watershed, Ohio.” This project aimed to identify 

and quantify the relative contributions of anthropogenic sources of nitrate—including organic and 

inorganic fertilizers, human wastes, and urban runoff— in the Grand Lake St. Marys (GLSM) watershed.  

The Grand Lake St. Marys watershed is one of 

the most nutrient impacted lakes in Ohio. This 

overabundance of nutrients, such as nitrogen, 

contributes to harmful algae blooms that disrupt access 

to drinking water and recreation. Dr. Bedaso’s team used 

stable isotopes of nitrogen, oxygen and boron to identify 

sources of nitrate contaminants in the aquatic system 

and quantify relative contributions from multiple 

sources. Dual nitrate isotope tracing allowed the team to 

avoid overlapping isotope values in either nitrogen or 

oxygen isotope space, and boron stable isotope ratios 

were used to discriminate animal manure and human 

waste. The project involved targeted water and sediment 

sample collection, as well as isotope lab analysis.   

Dr. Bedaso’s results indicate that the primary source 

of nitrate during the sampling period in the GLSM watershed 

is manure, which contributed ~77-100% of all nitrate sources 

in the watershed. These results demonstrate the potential 

use of the multi-isotope approach to determine nutrient 

sources and nitrogen transformation processes in the GLSM 

watershed, providing a regional baseline for nitrate 

contaminant source tracing and fostering further studies to 

improve nutrient management decisions and public health 

policy related to nitrate sources in the Grand Lake St. Marys 

watershed. 

 

 

 

Researcher Profile: Dr. Bedaso is an Assistant Professor in the Department of Geology and Environmental 

Geosciences at the University of Dayton. His research focuses on establishing environmental and climatic 

framework using isotopic tools from terrestrial records. His research includes investigating the controls, 

distribution, and natural variability of isotopes in modern environments through establishing networks of 

observational stations. 

 

Figure 1. Location map of the study area (GLSM) sub-basins and 
sampling sites. 

Figure 2. Dr. Bedaso and Maria Schutte, student, measuring 
water quality parameters and collecting lake samples for 
nitrate isotope analysis. 


