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THE UPPER TRUCKEE RIVER BASIN’S UNDERGROUND FLOW 

Would you expect to find the greatest concentration of those pesky nutrients that stimulate Tahoe’s algae in surface streams or in underground flows?  Two notable studies of Tahoe’s groundwater (by the U.S. Geological Survey and by the Tahoe Research Group) during the past decade have shown that nutrients do flow into the lake from Tahoe’s underground – at least in some areas and under some circumstances.  

Still, we’d like to know more about underground flows and the nutrients they carry.  Because it’s not easy to see what’s going on below, knowledge is based partly on measurements and partly on inferences.  Thanks to USGS scientists, we now know a lot more about this topic in the two largest watersheds in the Basin.  Timothy Rowe and Kip Allander, hydrologists at the USGS Carson City office, recently published their studies of the Upper Truckee River and Trout Creek watersheds.

The Upper Truckee River and Trout Creek, together, drain 31 percent of the Tahoe Basin and supply some 40 percent of the water flowing into Lake Tahoe.  Large aquifers that underlie the two streams supply water for South Tahoe urban areas.  Once upon a time, the two streams converged in the Old Truckee Marsh and their waters were treated, naturally, in the large wetlands.  

But, to construct the Tahoe Keys development, in the middle of that marsh, the Upper Truckee River was rerouted.  It now flows directly into the lake.  One remnant of the old wetlands, Pope Marsh, is west of the Keys and no longer has streams flowing through it.  The other remnant, east of the Keys, is the current Truckee Marsh.  Trout Creek still runs through it before spilling into the lake.

During the summer of 1996, a wet year, Rowe and Allander surveyed wells in the two watersheds.  During September, they made stream measurements.  Water flow is low during that period of the year.  For example, flow into the lake from the Upper Truckee was 11.6 cubic feet per second.  As a comparison, Rowe noted that the flow during a recent rain storm was some 900 cubic feet per second.

From Grass Lake, near Luther Pass, to the lake, the researchers set up 45 stream measurement sites along the Upper Truckee River.  Along Trout Creek, 25 sites were established from the lake to Hell Hole Meadow.  Stream flows, air and water temperatures, and specific conductivities were measured.  Nutrients were monitored at three sites on each stream.  Specific conductivity is a measure of dissolved solids.  Stream flows, together with water temperatures, tell researchers how much groundwater is surfacing in a stream channel.

From water level measurements in 165 wells along and near Trout Creek and Upper Truckee River, Rowe and Allander were able to develop maps of underground water level contours.  Nutrients, conductance, pH, as well as air and water temperatures were measured at nine wells.

Researchers found greater nutrient concentrations in groundwater than in surface flows.  Specific conductance (related to dissolved solids) was three times as high in groundwater as in surface flows.  Underground water had 20 times the levels of dissolved nitrates and nitrates as did surface water.  For ammonia, the ratio was almost seven.  There was twice as much dissolved phosphorous in ground water; for dissolved ortho-phosphorous, the ratio was closer to three.

The situation was reversed for organic nitrates and bioreactive iron.  Levels of organic nitrates and ammonia together were twice as high in surface flows as in underground water.  And levels of bioreactive iron in surface water were almost 12 times higher than in groundwater.  All these concentration figures are averages, and none of them are even close to drinking water standards.

If flow along a stretch of a stream increases, and can’t be related to tributaries or runoff,  the increase is attributed to seepage from groundwater.  If flow decreases, it’s because seepage is in the other direction – into the ground.  Along each stream, Rowe and Allander found stretches where flow was gained and stretches where flows were lost.  In general, flow was gained in the upper reaches of each watershed, was steady or losing in the middle reaches and gained again as the stream neared the lake.

But there was a big difference in the fraction of each stream’s flow that could be attributed to underground water seeping into the stream channel.  Rowe and Allander found that almost 40 percent of the Upper Truckee River flow to the lake was from groundwater.  On the other hand, less than 5 percent of the flow in Trout Creek was from groundwater.  

This means that most of the algal-stimulating nutrients flowing into the lake from the Upper Truckee watershed, during that time of the year, are from underground water.  Reactive iron, also an effective algal stimulant, is a notable exception.  It’s a fascinating result, and another important piece of the Tahoe puzzle.

