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HOW PHOSPHORUS BEHAVES IN TAHOE’S STREAMS

Third Creek in Incline Village has the highest phosphorus concentration of the nine streams monitored in the Tahoe Basin.  Incline Creek comes in second.  The phosphorus concentration in the Upper Truckee River at the south end of the lake is less than one-fourth that of Third Creek.  For the dissolved phosphate fraction of phosphorus (the kind most easily used by algae), concentrations in the Upper Truckee River are only about one-half those in Third Creek.

Yet, the impact on Lake Tahoe is far greater from the Upper Truckee’s phosphorus than it is from Third Creek’s --  because there’s just a lot more of it.  Upper Truckee River flows are some 12 times that of Third Creek.  So, total phosphorus loads are more than three times as great.  And for the algae-stimulating phosphate, the Upper Truckee contributes almost six times as much as Third Creek.

These data were developed by Lorin Hatch in his 1997 report on “The Generation, Transport, and Fate of Phosphorus in the Lake Tahoe Ecosystem.”  He did his research with the UC-Davis Tahoe Research Group. 

Hatch found that four streams, the Upper Truckee River, Trout Creek, Blackwood Creek and Ward Creek accounted for about 80% of the phosphate loading from the nine monitored streams.  They were responsible for more than a ton of phosphate each year, while the other five streams contributed about a fourth of a ton.  From that data, Hatch suggests that it would be more helpful to Lake Tahoe if the Upper Truckee River and Trout, Blackwood and Ward Creeks were first priority for clean up.

Generally, peak phosphorus flows in watershed streams occur in May and June, during peak snowmelt season.  But in  winter, rain events can produce some of the highest peak phosphorus flows.  Because it’s warmer, rain melts snow,.  On the other hand, soil under a snow pack is frozen, so rain and melted snow can’t soak into the ground.  

Consequently, Hatch explains, the water runs along the soil surface and carries soil particles (containing phosphorus) into streams.  When rain falls directly on coarse Tahoe Basin soils, it’s likely to soak in.  That water then flows underground to streams, dissolving phosphorus, carrying it to streams, and producing higher phosphate concentrations.  Similar processes occur during snowmelt periods.

Hatch also correlated stream-phosphorus loads with various watershed characteristics.  Some correlations seem obvious.  For example, because of the Sierra rain shadow effect,  precipitation is higher along the west shore of the Tahoe watershed than it is along the east shore.  And watersheds with higher precipitation have higher stream discharges and phosphorus loadings.  Similarly, watersheds with larger drainage areas, steeper terrain and long channel lengths have larger phosphorus loads.

Higher phosphorus loads are also found in watersheds with more roads and other impermeable coverage.  That seems rational because more roads and impermeable coverage means more runoff channeled to streams, and more pulses of high flow.  This probably results in more streambank erosion, and more phosphorus-laden sediment.  

Yet, as Hatch points out, his correlation data only show statistical relationships.  They don’t reveal causes.  Road density and length and other coverage also, it seems, correlate with watershed area – the larger the watershed, the greater the impervious area.

So Hatch found another way to find out if urbanization affects phosphorus loading in watershed streams.  He compared General Creek and Ward Creek watersheds.  The two watersheds have similar basin areas, vegetation and precipitation.  So, presumably, flow and nutrient loading in non-urbanized General Creek is similar to the way it might have been in Ward Creek before it was urbanized.

Hatch developed a model of phosphorus loading for General Creek and applied it to Ward Creek.  Then he calculated what the loadings would have been in Ward Creek before urbanization and compared them with data collected during high and low streamflow years.  During low flow years, Ward Creek responded as it would have before urbanization.  But during high flow years, phosphorus loadings were from 39 to 144 percent higher.

And finally, Hatch looked into the question of what form of stream phosphorus stimulated algal growth.  He studied fractions of stream water that passed through various filters.  The smallest filter passed stream water with particles smaller than 0.45 microns (one micron equals one-millionth of a meter).  That means the filter passed dissolved phosphorus plus tiny particles.

Hatch found that when he added these fractions to lake water, the smaller than 0.45 micron fraction accounted for 75 to 90 percent of the resulting algal growth.  This confirms that dissolved phosphate is the form of phosphorus that stimulates algal growth.  And, perhaps, the tiny particles float long enough to release additional phosphate for algal growth.

For those of you who’d like more detail, much of Hatch’s work is in the Lake Tahoe Watershed Assessment Report.  It should be available soon.

