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WHAT’S NEEDED TO CONTROL THE FLOW OF NUTRIENTS TO LAKE TAHOE?

Nutrients continue to flow into Lake Tahoe, stimulating its algae more and more each year.  Clarity continues to decline.  The effectiveness of current erosion control measures is being questioned.  Can we improve the situation?

In a recent report for TRPA, Toby Hanes of Hydro Science provides some ideas.  Some are hopeful.  Some aren’t.  Using available data, he lays out a scenario of  potential problems ahead of us.

It takes time to treat nutrient laden water in retention basins or in wetlands.  Hanes suggests that, in the Tahoe Basin, a residence time of ten to fourteen days is needed to allow fine sediments to settle out, hopefully taking some dissolved phosphorus with them.  Based on surface area requirements to remove fine sediments, one acre of wetlands is probably needed to treat runoff from every twenty acres of urbanized watershed.

Studies show that most pollutants are swept out of a watershed with the first storms of the season – or early in the snowmelt season.  So, if only the “first flush” is captured in retention or wetland basins it would be easier to achieve the needed residence times.  To take advantage of this, a means of bypassing a full basin or wetland would be needed.

The design of retention and wetland basins is also important.  Based on studies elsewhere, it seems that basins shouldn’t be more than a foot deep.  It’s also better for basins to be long and narrow because longer flow times in the basin allows finer sediments to settle out.  In addition, Hanes recommends building deeper forebays at entrances to basins, to slow runoff and collect coarser sediments.

Since dissolved phosphorus slowly disappears by infiltration through fine soils, even shallower and longer basins would be effective.  Shallower basins bring the dissolved nutrient in contact with the bottom faster.  Longer basins provide more settling time.  Adding special soils with a high affinity for phosphorus would also help.

Hanes explains that shallow flow over a meadow is more effective at removing nutrients than flow through a retention or wetland basin.  This is especially true where infiltration is significant in the meadow.  Hanes cites a meadow near Angora Creek and the Jennings Casino restoration site as examples. 

Meadows and marshes are nature’s water cleaning factories.  Still, they aren’t magic.  Hanes points out that they have limitations, especially in cold weather climates.  The natural processes that clean nutrients from water are much slower in cold weather, so retention times must be extended.

Studies elsewhere seem to show that wetlands are very efficient at removing nutrients when the nutrient content of water is high.  But, as nutrient concentrations drop, so does the efficiency of nutrient removal.  And though nutrient content of Tahoe Basin waters is higher than we want it to be, concentrations are small compared to other areas and applications.

In fact, as Hanes explains, the natural outflow of nutrients from a wetland can be as high as or higher than the inflow from Tahoe streams.  At low concentrations, nutrient removal efficiency of a wetland can actually be negative.  In a wetland, for example, soil bacteria decompose organic matter.  Some microbes convert the organic nitrogen to nitrate, then others convert nitrate to harmless nitrogen gases.  

If the material moves through a wetland too fast, the second process doesn’t have time to occur.  So, when a flood of storm water flows through a wetland, it can pick up the newly made nitrate and send it to the lake.  At the same time, nitrate in the runoff might not hang around long enough for microbes to render it harmless.  Though the processes are different for phosphorus, the results can be similar.  Obviously, it’s not sufficient just to route storm waters through wetlands.  Each case must be treated uniquely.

Hanes assumes that it’s necessary to cut Tahoe’s nutrient loading significantly, say in half, to stem the lake’s decline.  If sewer leaks were repaired and fertilizer use curtailed, and infiltration trenches lined with phosphorus-grabbing soils, groundwater nutrients might possibly be reduced to half.  And, assume for argument that wetlands and retention basins could cut nutrients from urban surface runoff substantially, say by as much as 70 percent.

Even then, Hanes points out, bioavailable phosphorus would only be reduced by 35 percent, and nitrogen by 26 percent.  So, even under those unrealistically high reductions of nutrients from the watershed, we couldn’t cut the loading by half.  The problem is atmospheric sources.  

It’s estimated that some 48 percent of bioavailable nitrogen and 33 percent of the phosphorus come from the sky. Apparently, we can’t make a significant reduction in bioavailable nutrients unless we can also cut atmospheric sources by more than half.  Now, that’s a real challenge.

