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CONTINUING QUEST FOR THE ELUSIVE PHOSPHORUS

A couple decades ago, nitrogen (in the form of dissolved nitrates) was the lake’s nemesis.  It was believed that if we could limit the flow of nitrogen to the lake, we could reverse Tahoe’s loss of clarity.  Yet, that didn’t prove to be the case.

Loss of water clarity in Lake Tahoe is due, in large part, to very healthy and growing populations of algae.  Like all green plants, algae need carbon, water and sunlight to build cells.  They also need something to stimulate their appetites.  And the things that stimulate algae are nutrients such as nitrogen, phosphorus and iron.  

Still, algae can only use nutrients in a certain ratio.  Apparently, the optimum ratio of nitrogen-to-phosphorus for Tahoe’s algae is about 7 to 1.  The tiny aquatic plants only use nitrogen if there’s enough phosphorus, and vice versa.  If nitrogen is in short supply, adding more stimulates algal growth.  That’s called a nitrogen-limited system.  And if, there’s a shortage of phosphorus, it’s a phosphorus-limited system.

During the past two decades, nitrogen from automobile exhausts, power plants, fertilizers and lightning became so abundant that Tahoe’s algae couldn’t use it all.  There just wasn’t enough phosphorus around.  So, the lake became phosphorus-limited.  

Phosphorus comes mainly from soil minerals.  And that gave us the hope that stopping soil from eroding into Tahoe’s streams would stop the decline of the lake.  But now, scientists find that a large portion of phosphorus also washes directly into the lake from lands between streams.

Many of those intervening zones are urbanized and paved.  They shed water, rather than absorbing it.  Exactly how much of the runoff to the lake comes from the intervening zones?  And how much of that runoff contains phosphorus?  It’s not known.

So, Tahoe Research Group (TRG) scientists John Reuter, Alan Heyvaert, Scott Hackley, Mark Palmer and Brant Allen, set out to get a better idea of the size of the problem, and to design good monitoring programs to gather needed data.

You can appreciate that collecting samples of overland runoff isn’t as easy as collecting samples from streams – which is hard enough.  Sampling sites for overland runoff are gutters, drain pipes and wherever there’s running water.  It must be done during snowmelt, thunderstorms, and other rain events.

TRG scientists selected study sites in Ward Valley, Tahoe City, Kings Beach and Brockway.  They collected samples during the 1998 and 1999 snowmelt and rainy seasons.  Samples were analyzed for suspended sediment, total phosphorus, particulate phosphorus, and dissolved phosphorus.  Algae are stimulated most by dissolved nutrients.

Dissolved phosphorus is derived from soil minerals.  So, you might expect a close correlation between dissolved phosphorus and phosphorus-laden particles in urban runoff.  Still, that’s not what Reuter and his TRG colleagues found.  Particulate phosphorus at a particular location varied during the year.  Yet, dissolved phosphorus concentrations remained fairly constant. 

Relationships between particulate and dissolved phosphorus varied with location.  For example, Tahoe City runoff had the highest dissolved phosphorus, while the Brockway area had the highest particulate phosphorus.  Both areas have similar degrees of urbanization.  There wasn’t a direct relationship between dissolved phosphorus and the degree of watershed disturbance, but it was clear that runoff from the least disturbed areas had the lowest concentrations of dissolved phosphorus.

During snowmelt season, suspended particle concentrations are at their minimum, so phosphorus loading to Lake Tahoe is mostly from dissolved phosphorus.  And that’s when water clarity is affected the most.  TRG scientists suggest that sediment and particulate phosphorus are low during this time of year because water from snowmelt comes from farther up on the watershed, from non-urban areas.

In the Brockway area, runoff samples from a paved location on Speedboat Avenue had 400-500 times as much particulate phosphorus as from nearby forested areas.  But, dissolved phosphorus levels were “virtually identical” at both locations.

What all this shows is that we don’t understand dissolved phosphorus.  Yet, it seems to be the most important pollutant in Lake Tahoe.  We also know much less about urban runoff from intervening zones than we do about streams, groundwater, and atmospheric fallout.  To do a better job of stemming Lake Tahoe’s loss of clarity, shouldn’t we learn more about dissolved phosphorus and urban runoff?  Can it be controlled?

Currently, we’re putting our money on controlling sediment (and particulate phosphorus).  Is this the best approach?  For example, according to the “Lake Tahoe Watershed Assessment,” atmospheric fallout is a significant source of phosphorus.  Would controlling atmospheric sources -- wood smoke and road dust -- be more effective than controlling sediment?  

These are the kinds of questions that Tahoe’s managers must answer to get the lake under control within the next decade or two.  And clearly, they need more information to help them make wise decisions. 

