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NDOT IS CONTROLLING EROSION ON HIGHWAY 28


Here’s the way it’s supposed to go.  An erosion control technique is applied to the watershed.  Then it’s evaluated.  If it works well, that’s great.  But, if problems are found, the design could be revised before it’s used again.  


In current Tahoe lexicon, it’s called adaptive management.  And it’s  beautifully illustrated by work being done along Nevada’s portion of Tahoe Basin highways by NDOT (Nevada Department of Transportation). 


Mountain roads, hacked out of hillsides, leave steep banks ready to disintegrate.  The idea of armoring steep cut banks with rock, as NDOT has done, is to reduce the impact of weather on the stability of steep slopes.  If slopes are not very steep, they can be vegetated to provide the same protection.  If slopes are much too steep for either rock revetments or vegetation, they pose a challenge not easily met.


Theresa Jones, a senior hydraulic engineer with NDOT, is in charge of an extensive project to reduce erosion along Highways 28 and 50 in the Tahoe Basin.  She explains that the NDOT Environmental Improvement Program will cost more than a 100 million dollars.  

According to Jones, NDOT has completed erosion control improvements on about one-third of the planned project.  Rock revetments control the source of most of the sediment, but additional treatment is sometimes needed.


In selected spots, such as paved turnouts, drop inlets, sand/oil separators, or retention basins have been installed.  Drop inlets consist, typically, of vertical cans, about three feet in diameter and eight feet deep.  Two or three of them are set into a  settling chamber.  Stormwater flows into the drop inlet, sediment settles to the bottom and cleaner water flows out.  Some of the water infiltrates into the soil at the bottom of the chamber.  


Sand/oil separators take less room.  As water flows through a sand/oil separator, it’s directed downward and around the wall of a cylinder.  Sediments fall to the bottom while water flows out of the device through a submerged outlet.  Oil and grease remain behind until the structure is cleaned..


Retention basins catch runoff and hold it so sediment will settle out.  If basins are large enough, water percolates into the ground and doesn’t run out.  Basins installed by NDOT are lined with articulated concrete to provide good surfaces for scooping sediment from the basin.  Slits in the concrete allow water to percolate into the ground and vegetation to grow.


NDOT engineers want to know how well the slope treatments they’ve installed are performing before they continue.  So Desert Research Institute (DRI) experts are currently evaluating NDOT’s work.  Their research is funded by the U. S. Forest Service, Nevada’s Department of State Lands, Carson City and DRI.  Research Professor Richard French and Associate Research Professor James Thomas lead the evaluation work.  DRI graduate students and Sierra Nevada College students help with many of the tasks.


Thomas explains that they’re using automated samplers triggered by the start of flow.  

Turbidity, electrical conductivity, flow rates and temperature of the water entering and leaving the treatment devices are measured.  Data are telemetered to the DRI laboratories.  


By the use of telemetry, DRI scientists can also tell when the sample flasks need to be recovered.  At the lab, samples are analyzed for suspended sediment, total nitrate, organic nitrogen plus ammonia, dissolved nitrate, dissolved nitrite, ammonia, total phosphate, dissolved phosphate and orthophosphate.


According to French and Jones, rock rip-rap on the cut banks has worked very well.  Photos show that after an intense thunderstorm, no sediment collected in gutters along the bottom of the rip-rap.  During the same storm, gutters at the bottom of unprotected banks were filled with sediment. 


French also explained that they’re studying Secret Harbor Creek.  Blasting the highway through Secret Harbor Creek has radically changed its geomorphology.   Close examination shows that granite boulders that make up the bank next to the creek were split during road construction and are decomposing, much, much faster than natural decomposition.  Geologists might’ve expected this, but it was a surprise to the folks collecting samples.  Because of the accelerated decomposition, sediment must be cleaned out of nearby drop inlets frequently.


Preliminary results show that as much as 45 percent of suspended sediment (the fine particles) is removed by drop inlets and sand/oil separators.  According to Thomas, it was a pleasant surprise to learn that some 35 percent of orthophosphate was removed from runoff by sand/oil separators.  Orthophosphate is believed to be the form of phosphate that stimulates algal growth.  In addition, sand/oil separators removed, on average, 49 percent of total phosphorus and 30 percent of total nitrates


Retention basins might be the best water cleaning device because water seldom runs out of them.  Still, there isn’t much room along the side of the road.  That limits choices to smaller devices like drop inlets and sand/oil separators.


Evaluation of the NDOT erosion control project is a work in progress.  When it’s finished, NDOT engineers will have a good idea of how effective their project is.  This is the way to proceed with expensive erosion control projects, and NDOT should be congratulated for doing it.


Comments.  Send them to basinwatch@sbcglobal.net
