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Abstract: A highly significant, flow-adjusted, statistical trend (p<0.01) of increasing nitrate 
concentration in the lower San Joaquin River since 1950 can be attributed to several sources, including 
tile drainage, runoff from fertilizer application, wastewater treatment plant effluent, and runoff from 
dairies. Nitrate in the tile drainage is primarily native. The relative contributions of these sources were 
evaluated by limited estimates of nitrate load in sources and trends in phosphorus and ammonia 
concentrations in the lower San Joaquin River. Tile drainage and runoff affected by fertilizer application 
are relatively high in nitrate, whereas wastewater treatment plant effluent and runoff from dairies are 
relatively high in nitrate, phosphorus, and ammonia. 

 
The source of the nitrate increase during the 1950s is indeterminate, although all potential sources, 
except tile drainage, increased substantially. During the 1960s, phosphorus concentrations in the lower 
San Joaquin river decreased, and the nitrate increase in the river was due to increases in runoff affected 
by fertilizer application and tile drainage. Since 1970, phosphorus and ammonia concentrations in the 
river have remained relatively low and stable. Nitrate in runoff affected by fertilizer applications 
decreased during the early 1970s, then stabilized at mid-1960s levels. Nitrate loads to the river from tile 
drainage increased steadily and were the primary cause of the increase in concentrations in the river 
since 1970.
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If you have questions and comments related to this report contact:

Charles R. Kratzer (ckratzer@usgs.gov) 
or write: 
U.S. Geological Survey 
Placer Hall, 6000 J Street 
Sacramento, California 95819-6129 
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