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Understanding ambient levels of regulated constituents with predominantly natural sources, such as arsenic and 

uranium, or with both natural and anthropogenic sources, such as nitrate, salinity and perchlorate, is important 

for attributing source, assessing susceptibility, and for groundwater basin management. For California, the data 

acquired by the GAMA Priority Basin projects (http://www.swrcb.ca.gov/gama/; Belitz, 2003, USGS WRIR 

03-4166) provides a unique opportunity to assess pre-development groundwater quality. 

We selected GAMA Priority Basin samples with tritium concentration of less than 1 pCi/L. Given the 

historical levels of tritium in precipitation in the Pacific coastal region, a threshold of less than 1 pCi/L of 

tritium is required to ensure that less than 25% of the pumped groundwater recharged after 1950. Water quality 

data was analyzed for eight of the groundwater provinces delineated for the Priority Basin project. 

Pre-development groundwater reflects the various hydrogeochemical settings found in California, 

providing natural sources of contaminants in drinking water. Nitrate is found in pre-modern groundwater, albeit 

infrequently, at concentrations significantly above the typical background concentrations of 9 mg/L as NO3
-
 

(Nolan, 2002, EST 36:2138) in many of the provinces studied. The lowest nitrate concentrations in tritium-dead 

groundwater are found in the North Coast Region province. In the Central Valley, South Coast Ranges and 

Basin and Range provinces, nitrate concentrations of up to 12 mg/L (as NO3
-
) were measured in tritium-dead 

non-anoxic (likely non-denitrifying) groundwater. This value is close to the criterion used for identifying 

anthropogenic nitrate of >13 mg/L by Squillance (2002, EST 36:1923). In the Transverse and Peninsular Range, 

San Diego, Sierra Nevada and Desert provinces, nitrate concentrations exceeding the 13 mg/L criterion (up to 

37 mg/L) were found in a significant proportion of wells that are unlikely to be affected by anthropogenic inputs 

of N. These three provinces are all characterized by arid climates, where atmospherically-delivered nitrate may 

accumulate in the vadose zone, and be flushed into groundwater during wet periods or when irrigation water is 

applied. Interestingly, some of the provinces with low background concentrations, especially Central Valley and 

South Coast Ranges provinces, are areas strongly affected by anthropogenic N inputs in the last few decades 

because of manure from dairy operations, and fertilizer applied to row crops and orchards (e.g., Harter et al., 

2012).   

 We conclude that the uncertainties in contaminant source attribution studies of contaminant 

compounds with both natural and anthropogenic sources can be reduced through a detailed aquifer-scale study 

of ambient levels in tritium-dead drinking water wells. 
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