
Stable Isotope Mixing Models as a Tool for Tracking Sources of Water and Water Pollutants 

One goal of monitoring pollutants is to be able to trace the pollutant to its source.  Here we review how 

mixing models using stable isotope information on water and water pollutants can help accomplish this 

goal.  A number of elements exist in multiple stable (non-radioactive) isotopic forms that differ in the 

number of neutrons in the nucleus, e.g., 14N and 15N, 16O and 18O, 2H and 1H.  Various physical, chemical, 

and biological processes operate at slightly different rates on molecules containing these “light” and 

“heavy” isotopes because of their differences in mass.  As a consequence, different materials (e.g., 

fertilizer versus manure sources of nitrate, precipitation versus groundwater sources of water) often 

have distinctive isotopic compositions that can be useful for environmental tracking.  One common use 

of this isotopic information is in quantifying the contributions of multiple sources to a mixture, using 

isotope data along with available chemical data.  Given the isotopic compositions of the sources and the 

mixture, isotopic mixing models can be used to calculate the relative source proportions.  We will review 

basic mixing models, how they work, and their further development over the last decade.  To 

demonstrate how they may be helpful in water quality monitoring, we will discuss several examples of 

their application to quantifying water sources to stream flow and nutrient sources to nutrient loads in 

water bodies.   

Donald L. Phillips1, Carol Kendall2, and J. Renee Brooks1 

1 U.S. Environmental Protection Agency, National Health & Environmental Effects Research 

Laboratory, Western Ecology Division, Corvallis, OR 97333 

2 U.S. Geological Survey, Menlo Park, CA 94025 

Theme – “Nutrient source tracking using multiple lines of evidence” (Mary Giorgino, organizer) 

Keywords – stable isotopes, mixing model, nutrient sources 

Preferred type of presentation – Oral 

Author information: 

 Donald L. Phillips, U.S. Environmental Protection Agency, 200 SW 35th St., Corvallis, OR 97333, 

phillips.donald@epa.gov, 541-754-4485 

 Carol Kendall, U.S. Geological Survey, 345 Middlefield Rd., Menlo Park, CA 94025, 

ckendall@usgs.gov, 650-329-4576 

 J. Renee Brooks, U.S. Environmental Protection Agency, 200 SW 35th St., Corvallis, OR 97333, 

brooks.reneej@epa.gov, 541-754-4684 

 

 

 

mailto:phillips.donald@epa.gov
mailto:ckendall@usgs.gov
mailto:brooks.reneej@epa.gov

