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MORE CHEMICALS TO WORRY ABOUT

In the months and years to come, we’ll be hearing more about some bad actors called PAHs.  In fact, we’ve already heard noises about how PAHs might affect master plans being developed for Tahoe’s marinas.  PAHs and boat motors have a close relationship.  And there’s a fear that expanding marinas will attract more boat traffic – and PAHs.

PAH is chemical shorthand for Polycyclic Aromatic Hydrocarbon, a very large clan of organic compounds.  They’re constructed with organic Lego Blocks, called benzene rings.  A benzene ring is a stable arrangement of six carbon atoms strung together in a hexagonal necklace.  A hydrogen atom is attached to each carbon atom.  Polycyclic molecules have several benzene rings fitted snugly together.  

Aromatic means that you can smell it.  Benzene and other constituents of gasoline, for example, have distinctive odors.  Hydrocarbon means that it’s made of carbon and hydrogen.  Napthalene is considered the simplest PAH molecule.  Benzopyrene, with five rings, has been known as a carcinogen for almost seventy years.  There are many dozens of PAHs, with more rings and hard to pronounce names.  And some have nasty dispositions.

PAHs are in oil and gasoline.  When they’re burned, even more PAHs are produced.  And if the combustion takes place in motors that power boats in the lake, PAHs are injected into the water.  Since marinas are confined areas with lots of boat traffic, you might expect to find higher concentrations of PAHs there than in the middle of the lake.

Still, not all PAHs come from oil and gasoline.  Anything that produces soot is a source of PAHs.  Forest fires, agricultural burns and wood stoves, for example, put PAHs into the air.  Worldwide, about half of the PAHs are produced that way according to a review article by Darryl Arfsten, David Schaeffer, and Daniel Mulveny, of Karch and Associates, Inc.  However, the authors add that “a majority of PAHs that enter aquatic environments are the result of human activities.”

Are there PAHs in Lake Tahoe?  Well, when U.S. Geological Survey (USGS) researchers were searching Lake Tahoe for the gas additive, MTBE, they also found PAHs.  They also found them in some creeks.  But the levels of PAH and the number of different PAH compounds found in Lake Tahoe were much higher than in the creeks.  That points a finger at boating as the major source.  In spite of the importance of learning more about PAHs, federal funding has been sharply reduced for the USGS folks that have been gathering that information.

Several researchers have found PAHs to be toxic for aquatic critters.  Some PAHs are carcinogenic.  But others become toxic when the animal accumulates PAHs in its system – and then is exposed to ultraviolet-A radiation.  For you or me, that might cause a sunburn.  But for tiny zooplankton, minnows, some insects and larval stages of fishes, it’s downright fatal.   

Ultraviolet radiation from the sun penetrates to greater depths in Lake Tahoe than in most other lakes.  Six years ago, Pirjo Huovinen and Markus Soimasuo, from the University of Jyvaskyla in Finland, investigated ultraviolet light in Lake Tahoe.  They found that the A-band of ultraviolet can penetrate almost a hundred feet into the lake.  

If ultraviolet light and PAH are harmful, could they keep Tahoe’s algae under control?  Unfortunately, there’s no silver lining here.  Huovinen and Soimasuo found that ultraviolet radiation didn’t affect algae in the lake.  Glenn Miller, Director of Environmental Sciences and Health at the University of Nevada at Reno, points out that PAH levels that could harm algae are a thousand-fold greater than levels that are fatal to zooplankton.

Research done by James Oris, of Miami University, several summers ago, showed that PAHs in Lake Tahoe are toxic to aquatic life.  Water from the lake was put into tanks containing minnows and zooplankton.  Half of each tank was exposed to Tahoe Basin sunlight, which contains more ultraviolet radiation than sea-level sunlight.

Minnows in the tank exposed to sunlight did not grow as well as they did in the non-exposed tank.  Zooplankton died in tanks exposed to sunlight and their reproduction was impaired in tanks that weren’t.  The conclusion was that PAHs are toxic to minnows when activated by sunlight.  And PAHs are toxic to zooplankton, even without being activated by sunlight.

Still, we don’t want to make important decisions based on preliminary data.  Lahontan Regional Water Quality Control Board is funding a more thorough study.  Mary Fiore, the Lahontan Board’s contract manager, explains that the two-year project involves experienced researchers from the University of Nevada at Reno, the University of Miami, the University of California at Davis, and the USGS.  The work is already underway.

