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LOTS OF NITROGEN FALLS ON THE LAKE – WHERE DOES IT COME FROM?


According to estimates reported in the “Lake Tahoe Watershed Assessment,” something like 56 percent of the nitrogen that gets to the lake falls from the sky.  And some, perhaps a lot, of the nitrogen that flows to the lake from streams, ground water and urban runoff is from atmospheric fallout on the Basin’s forests, roads, roofs, etc.  


Because the atmospheric contribution of nitrogen to Lake Tahoe’s growing population of algae is so great, and seemingly beyond our control, resource managers have concentrated on limiting phosphorus instead.  Phosphorus is intimately tied to soils, so it could be reduced by controlling erosion and road sands.  Still, reducing nitrogen would be a big help.


The controversial question for several decades has been: what’s the source of that airborne nitrogen?  Is it local?  Is it from the San Francisco Bay Area and/or from the Sacramento Valley?  Or is it part of the worldwide nitrogen problem?  Proponents of local sources and proponents of out-of-basin sources have had heated discussions about the matter.  Lately, with Sacramento and other valley towns achieving prominence as leaders in producing air pollution, the nod had been going toward out-of-basin sources.


Alan Gertler, and his students at the Desert Research Institute’s Division of Atmospheric Sciences, have spent several years tackling this controversial subject.  Gertler is an international expert on air pollution.  Many of his students and associates are from other countries.


 Gertler and his associates have concentrated on the transport of nitric acid into and around the Tahoe Basin.  They’ve published several papers on the subject.  The latest was authored by Julide Koracin, Leland Tarney and Alan Gertler.  


Nitric acid is one of the gaseous products formed in the atmosphere by chemicals spewed from auto exhausts and industrial smokestacks.  According to Gertler, nitric acid is so important because it’s very soluble in water.  Other nitrogen products, such as nitrogen oxides, are not so soluble.  Gertler explains that nitrate particles, also products of atmospheric reactions with auto and industrial pollutants, can travel long distances and flow over the Basin.  But, Gertler adds, they’re so tiny, and their settling times in air are so long, very few, if any, would settle on Lake Tahoe.


The DRI researchers believe, then, that most of the nitrogen deposited directly to the lake from the atmosphere is nitric acid.  They’ve conducted several research projects to determine what might be its source.  And they’ve arrived at a conclusion that could have very profound consequences. 


During the summer of 2000, DRI researchers sampled atmospheric nitric acid at several sites in the Basin.  Two sites, Echo Summit and Barker Pass, were selected to learn how much was blown in from the west.  The other sites, Bliss State Park, Thunderbird Lodge, and South Lake Tahoe, were used to determine how nitric acid moved around the Basin.  After analyzing their data, it became apparent that local sources contributed significantly to nitric acid formation.  They also concluded that ammonia, another nitrogen product that deposits on Lake Tahoe, originates in South Lake Tahoe. 


In their latest work, DRI scientists studied the flow of nitric acid from out-of-basin sources and from local sources.  They used nitric acid measurements from their work in 2000, surface meteorological measurements at the Sierra ridge and within the Basin, and upper air data from Oakland and Reno.  From these data and air flow, pollution dispersion and chemical transformation models, researchers calculated nitric acid concentrations at Tahoe locations.  


They compared modeling results with actual measurements and found very good agreement, giving them confidence that modeling results are valid.  With the models, researchers calculated nitric acid concentrations from both local and non-local sources at the five measurement sites and at two locations on the lake.  Then, the researchers compared local and non-local contributions.


Gertler explained that they were quite surprised at the results.  Some 90 percent of the nitric acid falling on the lake was from local sources.  An earlier paper showed that the precursors for nitric acid formation in the Tahoe Basin were mostly from South Lake Tahoe.  And they were from mobile sources.  Or in other words, local automobile traffic is the biggest offender.


Gertler summarizes the results like this.  Nitric acid is the most important nitrogen species that deposits directly on the lake.  And, most of that is produced locally by automobiles.  Gertler also notes that the lake’s surface is only a fraction of the total area of the Tahoe Basin.  So, much more nitrogen falls on the hillsides, and this is also something to worry about.


As Gertler also observed, the phosphorus loading to the lake is from local sources, as is the sediment that gets to the lake.  The “bottom line,” according to Gertler, is that “in order to control the atmospheric contribution, we will need to control the local sources.”  


So, that leaves us with a rather serious question.  Can we control those beloved automobiles that spew pollutants and kick up dust?


Comments?  Send them to basinwatch@sbcglobal.net.


