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SCIENCE, REVEGETATION AND SOIL EROSION


As long as I can remember, the way to stop erosion from road cuts, denuded slopes, and other damaged soil surfaces was thought to be simple.  Plant grass.


So, in years gone by, trucks with powerful spray equipment drove along Tahoe’s roadways and shot a mixture of grass seed, fertilizer, bits of straw, and water up onto road cuts.  How effective was it?  Probably not very.  But, at the time, we thought it was the best thing since sliced bread.


In the meantime, many other (and, we hope, better) soil stabilization techniques have been used in the Tahoe Basin.  Still, there have always been a couple of nagging questions.  Did the treatment actually stop erosion?  Which treatment works best?  There was no standardized way to evaluate soil stabilization techniques.  And that’s the way things stood until Mark Grismer, Mike Hogan, and their colleagues came along and decided to develop and evaluate soil stabilization processes scientifically.


Mark Grismer is Professor of Hydrology and Biological & Agricultural Engineering at UC-Davis.  Mike Hogan is a soil scientist and hands-on practitioner of the art and science of soil stabilization.  Grismer and his associates developed a portable rainfall simulator so they could control the amount and duration of “rainfall” on test plots.  Some plots were undisturbed native soils, some were untreated disturbed soils and others had varying types and degrees of protection.  Plots were chosen at various spots around the lake – on different degrees of slope and types of soil.


Researchers position the portable rainfall simulator over a one square meter plot that’s bounded on four sides.  A plastic sheet is placed over the plot, and the simulator is turned on.  After the flow has stabilized, the plastic panel is removed, and the simulator “rains” on the plot.


In most of their work, the researchers simulate a rainfall of 60 millimeters per hour (roughly two and a half inches per hour).  That simulates a one-hundred year, 15 minute storm.  Runoff from the test plot is collected and analyzed.  Grismer explained that they “collect runoff samples (if any) for up to an hour or until the runoff rate stabilizes.”


Granitic soils predominate along the southern and eastern shores of the basin, in areas such as Rubicon, Bliss State Park and Cave Rock Estates.  Volcanic soils are mostly found along the north and west shore, as in Dollar Hill, Ward Canyon, and Brockway Summit.  Grismer and Hogan found that volcanic soils erode much more easily than granitic soils.  They determined that sediment yields from volcanic soils ranged from two to twelve grams for each millimeter of runoff coming from the square-meter plots.  Yields from granitic soils, on the other hand, only ranged from three-tenths to three grams for each millimeter of runoff.


Native undisturbed soils are the standard against which erosion rates are compared.  Researchers found that road cuts and ski runs in volcanic soils “exhibited nearly an order of magnitude greater sediment yield than that from the corresponding ‘native,’ relatively undisturbed, sites.”  Ski runs in granitic soils produced four times as much sediment as native areas.


As you might imagine, sediment yields were found to increase with increasing slope.  As a preliminary result, scientists have also found that particle sizes in runoff from volcanic soil slopes decrease as the slope increases.  On the other hand, no clear trend in sediment particle size was found in runoff from granitic soil slopes.  Volcanic soils have a greater percentage of fine particles than do granitic soils.  Fine particles in the lake are significant contributors to the decline of water clarity.  So, these studies of the effect of soil treatment on soil particle size could be very important in selecting the best soil stabilization methods.


Does that mean we should give priority to stabilizing volcanic soils?  “Not quite,” Grismer answered.  “We still have stability issues with granitic soils, but less erosion potential.  I would skew the resources towards the volcanics.”


Researchers also looked for dissolved nutrients in the runoff from the test plots.  According to Grismer, “one reason for the Lake's outstanding clarity is that nutrient concentrations in the watershed are extremely low.  In our test plots, we found that runoff nutrient concentrations were indistinguishable from the quality of the rainfall water used.  The fine particle sizes, smaller than eight microns, may also have attached phosphorus or possibly other sorbed nutrients.”


Plots with grass, but no additional soil treatment didn’t fare so well in the tests.  Whereas pine needle mulch cover on soil that had been treated by incorporating compost or tillage or other amendments “substantially reduced sediment yields as well as increasing average runoff particle size,” according to the researchers.  They also found that “very little, if any, runoff and erosion occurred from incorporated wood chip treatment and native soil plots at similar slopes.”
It’s very promising to see that at least this kind of BMP is being evaluated in a methodical scientific way.  Knowing what we’re doing with BMPs will be a big help in our race to stem the decline of Tahoe’s water clarity.


Questions or comments.  Send them to basinwatch@sbcglobal.net 
