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CAN BMPS BE MADE MORE EFFECTIVE?


Currently, fine particles and phosphorus are on the “most wanted” list of bad guys messing up Lake Tahoe’s water clarity.  Retention basins, sand traps, infiltration trenches, vegetated slopes and wetlands reduce the flow of these perpetrators to the lake.   How well do these Best Management Practices (BMPs) work, and can they be made to work better?  


Retention basins capture or slow the flow of sediment-laden water running toward the lake.  The idea is to allow time for sediment particles to settle out.  This removes sediment and the phosphorus that’s intimately attached to it.  Sand traps, used to remove sediment from highway runoff, filters sediment from the water.


Both of these BMPs do part of the job.  They eliminate much of the sediment load in runoff.  But, at the recent Tahoe Research Symposium, M. Kayhanian explained that sand traps along Tahoe Basin roads don’t clean water well enough to meet local water quality standards.  


Kayhanian and his colleagues at UC-Davis monitored highway runoff at six sites for three years.  They learned that early in winter, nitrogen concentrations were higher, but as winter progressed, phosphorus concentrations increased.  Both were well above standards set by the Lahontan Water Quality Control Board.


Caltrans right-of-ways are not generally large enough or level enough to hold large retention basins.  So, researchers are looking for ways to make what Caltrans has more effective.  J. Johnston and associates at California State University at Sacramento experimented with liquid polyaluminum chloride, which is a coagulant.  Treating runoff with this chemical caused sediments to clump and settle out – and turbidity standards were met.  Additional filtration diminished phosphorus levels to below standards – but nitrogen wasn’t reduced.  Experiments in subsequent years showed that nitrogen could be reduced to acceptable levels during years in which its concentration in highway runoff was low.


D. Patel and his colleagues at Cal State-Sacramento used activated aluminum and alumina in their studies.  They found that turbidity and phosphorus standards could be achieved, but acidity of runoff was increased.  Runoff also contained dissolved aluminum.  So, results with chemical additives seem promising, but more work is needed.


Even retention basins aren’t perfect.  Could chemical additives increase their efficiency?  This idea is being studied by P. A. M. Bachand of Bachand and Associates along with his colleagues from U.C. Davis and the Tahoe Research Group.  


At the Research Symposium, Bachand described their search for coagulants suitable for use in retention basins.  They found commercially available coagulants, some containing iron and some with aluminum, that were effective and could withstand the rigors of Sierra winters.  Several of those chemicals successfully passed larger scale tests.  Now, researchers are ready to test this technique in some North Tahoe retention basins.


Probably the best way to clean runoff water is to pass it through a wetland.  Natural, functioning wetlands are best.  But can we construct wetlands that could also do the job?  Seven years ago, a 1.5 acre wetland was constructed to treat runoff from about 40 acres of Tahoe City watershed.


For the past three years, Alan Heyvaert and his associates at the Tahoe Research Group have been checking on that facility.  At the Research Symposium, Heyvaert reported that the wetlands removed at least half the total phosphorus and 20 percent of total nitrogen from the Tahoe City runoff.  Dissolved phosphorus and nitrates, important nutrients for stimulating algal growth in Lake Tahoe, were reduced by at least half.  Organic nitrogen was unaffected.


Bare road cuts and ski runs are significant sources of sediment.  Vegetated slopes, if properly planted and maintained, stabilize soil, and allow precipitation to infiltrate.  This reduces runoff and the need for retention basins and constructed wetlands.


Past successes in vegetating slopes were random.  There wasn’t much science behind vegetation plans.  Michael Hogan, of Integrated Environmental Systems, and Mark Grismer, of U.C. Davis, aim to change that by developing a scientific approach to establishing vegetation in disturbed areas.  At the Research Symposium, Hogan and Grismer described experiments aimed at learning what factors are important for successful control of sedimentation.  


Their work includes test plots, careful monitoring and analysis, and application of the knowledge that’s developed.  An important tool in the science of slope treatment is a rainfall simulator developed by Grismer.  With it, Grismer and Hogan can learn how different soils (mainly granitic or volcanic in the Tahoe basin) react to rainfall.  With this tool, researchers compare treated test plots with adjacent bare soils and study sediment movement.  


Research often reveals unexpected results.  Hogan and Grismer found that plant cover alone might not be a reliable indicator of runoff or sediment control.  In some instances, wood chip mulch worked into the soil infiltrated water better than adjacent vegetated areas.


Several other papers on BMP effectiveness, all deserving mention, were presented at this outstanding symposium.  Unfortunately, there isn’t room to describe them all.  It’s truly encouraging to finally see systematic research on the effectiveness of BMPs.  Erosion control projects are expensive.  We need to be sure that Tahoe will get its money’s worth.


Comments?  Send them to basinwatch@sbcglobal.net
