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WHAT’S THE TAHOE CITY DAM DOING TO THE LAKE’S SHORELINE?

The dam at Tahoe City has probably been a contentious issue since Colonel Von Schmidt built the first one across the lake’s outlet in the 1860s.  Since then, there’s been a series of dams and dam owners.  Each successive dam flooded more property.  Complaints by resort owners didn’t do much good.  Even threats to dynamite the dam were only temporarily effective. A lawsuit, filed in 1913 by property owners and the Forest Service, wasn’t successful.  The current legal high water limit for Lake Tahoe was set in 1935 in an effort to appease complainers.  Still,  in the 1950s, the Army Corps of Engineers verified that higher lake levels continued to erode the shoreline.

Complaints had mostly concerned property damage or property loss at Tahoe.  But by the mid-1980s, Tahoe’s water quality also became an issue.  Soil eroded from the shore adds to the nutrient load to the lake.  But, how significant is it?

Scientists are developing a model of nutrient loading to the lake.  They want to put sources in perspective to help make decisions on effective ways to stem the decline of the lake.  To do that, they need quantitative data for each suspected source of sediments and nutrients.

Kenneth Adams and Timothy Minor, Desert Research Institute (DRI) scientists, took on the job of determining how much of the nutrient and sediment loading to Lake Tahoe is caused by shoreline erosion.  They recently reported their results to TRPA, the sponsors of the work.  Adams and Minor used aerial photos that recorded Tahoe’s shoreline from 1938 to 1998.  By comparing images, researchers were able to observe changes occurring during those sixty years.  It might sound easy, but it isn’t.

Aerial photos are distorted toward the edges.  So, photos must be rectified.  Then, by locating shorezone features, photos can be superimposed to study changes in shoreline character.  The sentences above describe a ton of painstaking work with photos, U.S. Geological Survey mosaicked orthophotographic quadrangles, scanners and computers.  Varying lake levels, shadows, etc. had to be accounted for.  DRI scientists achieved resolutions of one to two meters.

The “position of the shore-water interface through time is affected by a number of parameters including wave runup and wave setup, human activities, variations in lake level, and shoreline erosion/accretion,” the DRI scientists explained.  “Over the last 60 years,” they added, “the most significant factor affecting the lateral position of the shore-water interface is lake-level fluctuations.”  Adams and Minor found that shoreline erosion/accretion was a dynamic process.  For example they found that, in one segment, soil was added to the shoreline between 1940 and 1952, and has since eroded back to the 1940 line.

The researchers collected shoreline sediments around the lake.  Samples were analyzed for grain-size and nutrient content.  Total nitrogen and phosphorus values were determined.  Actual amounts of nutrient leached from sediments would be less. 

Adams and Minor found that twenty-two segments of shoreline were eroded, an area of almost 200,000 square meters.  They calculated that soil was eroded to depths ranging from one or two meters to six meters, contributing a total of approximately 429,000 metric tons of sediments.

Erosion depended mainly on the character of the shoreline.  Beaches composed of soils washed down by streams, laid down when the lake was higher (in prehistoric times) or glacial till eroded the most.  But, beaches composed of granitic or volcanic bedrock showed virtually no changes.  Seawalls and other revetments stopped erosion and nutrient input to the lake, though it wasn’t possible to evaluate their effect on erosion along the shore or offshore.

Research confirmed earlier studies showing that most of the material found along Tahoe’s beaches originated locally in the backshore, above the beaches.  Accretion of beaches near eroded beaches is evidence that some littoral transport occurs in relatively small, isolated cells.

DRI researchers found that a total of 117 metric tons of phosphorus and 110 tons of nitrogen was eroded into the lake over the sixty-year period -- an annual average of two metric tons of phosphorus and 1.8 tons of nitrogen.  Adams and Minor noted that these values are good to a factor of two.

The conclusion is that phosphorus from shoreline erosion is some 4 percent of the total phosphorus loading to the lake, while nitrogen from shoreline erosion is less than 1 percent.  Shoreline erosion is one of five sources of nutrients to the lake that have been identified.  Adams and Minor explained that their values are sixty-year averages and could be more or less in any year, depending on conditions.  They also noted that if research shows one or more of the other four sources to be less, shoreline erosion would assume greater importance – and vice versa.

