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THE BASICS OF TAHOE’S RESTORATION


Probably the most important current effort in the Tahoe Basin goes under the strange name of TMDL (Total Maximum Daily Load).  It’s an aggressive program to find just how much of a pollutant load Lake Tahoe can take and still be healthy – and to find where in the watershed pollutants should be controlled, and to what extent.  It’s not a simple job.


The idea of TMDLs was hatched by the EPA to regulate discharges from industrial wastewater pipes.  Regulating daily acceptable discharges makes sense for factories and sewage processing plants.  For the Tahoe Basin, however, regulators need to learn about annual loads, and they don’t have handy pipes to control.  Instead, they must search the watershed to find pollution sources.


Some 100 scientists and engineers, from several universities, institutions and agencies, are working, part and full time, to develop that kind of information about Lake Tahoe and its watersheds.  The effort is coordinated and bankrolled through California’s Lahontan Water Quality Control Board, the California Air Resources Board, and the EPA.  Dave Roberts, of Lahontan, leads the TMDL project.  Dr. John Reuter, of UC-Davis, directs the research effort, and Lahontan’s Jack Landy is developing TMDL requirements for the basin.  Jason Kuchnicki of Nevada’s Department of Environmental Protection is part of the team.


A key element of this program is a water clarity model for Lake Tahoe, one that could be used by resource managers to help them reach their water quality goals.  It’s being developed by a team of UC-Davis scientists under the leadership of Dr. Geoff Schladow.  The model must describe Lake Tahoe’s internal hydrodynamics, which is a good exercise all by itself.  But, in addition, it must account for the interaction of nutrients with algae, fine particle loads that help cloud the water, and the absorption and scattering of light by algae and fine particles.


Researchers must determine size distributions of fine particles and how long those particles can float.  Do they clump up and sink faster than individual particles or do they act like colloidal suspensions and move with the water?  And, how efficiently do attached nutrients leach out?


There are also questions about algae to be answered.  How efficiently do they use nutrients that flow to the lake?  What happens when they die and sink?  Is their nutrient content recycled or does it fall to the bottom of the lake?  How much of the pollutant load from streams or underground seepage actually finds its way to algae, and how much sinks to greater depths without affecting algal growth?


Now, to use the clarity model when it’s developed, resource managers must know how much pollution is actually flowing, seeping or falling into the lake.  Part of this information will be supplied by a watershed model being developed by a team led by Dr. Leslie Shoemaker from Tetra Tech, Inc.


Watershed and lake clarity modeling teams will use data from a number of ongoing research efforts and models.  For example, the Corps of Engineers is supplying a ground water model and a stream channel erosion model.  California’s Air Resources Board researchers are conducting studies at Tahoe that will lead to an air pollutant transport and deposition model.  Desert Research Institute scientists have developed a nitric acid transport and deposition model based on their studies of nitrogen in the atmosphere.


Land use runoff and BMP effectiveness sub models are under development by the watershed team.  Historic meteorological information, needed by modeling teams, is being compiled by UC-Davis researcher, Lev Kavvas.  The potential contribution by sewer line leakage has been studied by the Corps of Engineers.  Nearshore clarity is being measured by Desert Research Institute researchers, while clarity out in the lake is being monitored by the Tahoe Research Group. 


Models are attempts to simulate natural processes.  How do we know that they really do?  Usually, models are developed using data from a particular time period.  To see how well they work, models are then applied to another period, a test period, for which there are data.  If models predict how things work in that test, we have some confidence in them.  If they don’t, modelers try to find out why models didn’t work, tweak them, and try again.  This is called validation, a very important part of the process.


All this research is doing what it’s supposed to do – develop new information and new ways of looking at things.  Already, the superior influence of fine particles on lake water clarity has been shown.  It’s beginning to look like more of the nitrogen inputs to the lake could be under local control than was previously believed.  And new ideas about stream channel erosion control are surfacing.


Assuming it all works, resource managers should be able to use the models to try different schemes to reduce pollution in ways that will increase lake water clarity – and be cost effective.  We’ll get into that next time.


Comments should be sent to basinwatch@earthlink.net


