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WHAT DO WE KNOW ABOUT NUTRIENTS FLOWING INTO THE LAKE?

Once upon a time, Lake Tahoe didn’t worry about pollutants.  With more than 40 trillion gallons of water, it was able to dilute pollutants to insignificant levels.  But, two events during the past century and a half, have overwhelmed that capability.  The first was some 40 years of intensive lumbering that started around 1870 to fuel and construct Nevada’s Comstock mines.  The second event was the urbanization of Tahoe’s watershed.  This started in the 1950s.

Intensive lumbering ceased early in the 1900s, and the lake healed itself.  Research by Tahoe Research Group scientist Alan Heyvaert shows that if pollutants are prevented from entering the lake, its water quality would improve within a few decades.  And that’s what happened after the Comstock lumbering era.

But the current situation is different.  Urbanization at Tahoe and points west means that pollution continues to flow and fly to Lake Tahoe.  To intercept that flow and diminish it, we must learn enough about pollution sources to be able to devise ways to keep them in check.

In Chapter 4, Volume I, of the “Lake Tahoe Watershed Assessment,” John Reuter and Wally Miller present a valuable collection of knowledge gleaned about nutrients in the Tahoe Basin during the past 40 years.  John Reuter is with the UC-Davis Tahoe Research Group (TRG),  and Wally Miller is at the University of Nevada at Reno.

Reuter and Miller list five sources of pollution to the lake: “(1) direct wet and dry atmospheric deposition, (2) stream discharge, (3) overland runoff directly to the lake, (4) ground water and (5) shoreline erosion.”

Atmospheric deposition values were obtained by TRG scientist Alan Jassby from 1983 to 1992.  He used fallout collectors at six sites in the basin, from Ward Valley out to the middle of the lake, plus one near the South Shore.

Sixty-three streams flow into Lake Tahoe.  Fourteen of these have been monitored by the TRG and the U.S. Geological Survey (USGS) since 1980.  They include large sediment contributors, such as the Upper Truckee River, and relatively clean streams, such as General Creek.  Because of more than two decades of sampling and analyzing stream waters, we know much more about this source of pollution than we do of the other sources.

Between streams are some 52 intervening zones where runoff drains directly into the lake rather than into streams.  In these zones, land coverage and disturbance varies from zero to 63 percent – or an average of 25 percent.  As you might guess, it’s much more difficult to sample water running over the ground during rain storms and spring meltdowns than to sample streams.

Data in the “Lake Tahoe Watershed Assessment” from intervening zones are not as plentiful as from streams or the atmosphere.  Still, preliminary data show that this is an important source. 

Water flows under much of the ground in the basin.  And that water carries its own load of nutrients to the lake.  But since underground flows are hidden from view, they’re also hard to sample and it’s even harder to determine the extent of the flow.  To add a complication, surface streams seep into the ground, while groundwater sometimes surfaces and adds to stream flows.  In 1997, USGS scientist C.E. Thodal published the most comprehensive study to date on underground water in the Tahoe Basin. 

Shoreline erosion is a process that we all see during high lake levels and high winds.  And it would seem to be very important.  But, it’s another hard-to-measure source.  For purposes of compiling a nutrient budget for the Watershed Assessment, it was estimated that shoreline erosion was not important.

Here’s the bottom line as presented by Reuter and Miller.  Atmospheric deposition accounts for a hefty 56 percent of the total nitrogen loading to the lake and 27 percent of the phosphorus.  Streams supply 20 percent of the nitrogen and 29 percent of the phosphorus.  Direct runoff contributes 10 percent of the nitrogen and a surprising 34 percent of the phosphorus.  Groundwater seeps into the lake with 14 percent of the nitrogen and 9 percent of the phosphorus.  And shoreline erosion supplies less than 1 percent of the nitrogen and perhaps 1 percent of the phosphorus.

It’s evident that direct runoff from urban areas supplies the most phosphorus to the lake – and phosphorus is now the most important nutrient for stimulating algal growth.  Atmospheric deposition contributes most of the nitrogen.

More recent info about nutrient loads is now being reported.  Studies by Alan Gertler of the Desert Research Institute (DRI) show that the atmospheric nitrogen supply could be even greater.  A recent study of shoreline erosion by DRI scientists Kenneth Adams and Timothy Minor show that it could account for 4 percent of the phosphorus load.   TRG’s Reuter and Heyvaert recently completed a year’s study of those important intervening zones – we’ll review their results in another column.

