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Wher e Does All The Wat er  Flow?

N

6 0 6 12 Miles

·The Entire Las Vegas 
Valley watershed drains 
to Lake Mead through 
the Las Vegas Wash 

·Baseflow in the Las 
Vegas Wash is 
dominated by 4 sources 

· Wastewater Effluent 

·Shallow groundwater 

·Urban runoff  

·Stormflows 



Las Vegas Wash ς Las Vegas Bay 

Instrument based monitoring  
at 20 minute intervals, 1 depth  

Instrument based monitoring  
at ~weekly intervals, through  
the water column  
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Temperature [C]  

Lake Mead  
Range 

Density differences increase with 
increasing temperatures  
    The difference between 26  
    and 27 C is much greater  
    than the difference between  
    13 and 14 C. 

Density of Pure Water 

W. M. Haynes, ed., CRC Handbook of Chemistry and Physics,  
91st Edition (Internet Version 2011), 
CRC Press/Taylor and Francis, Boca Raton, FL  



The Impact of Salinity on Density 
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2000 µS/cm

850 µS/cm

Pure Water

Salinity increases the density slightly,  
<0.5% of total, but can account for ~10%  
of the difference observed at Lake Mead  
temperatures  



Las Vegas Wash Temperature 2010 (LW0.8) 

Lower Density 

Higher Density 



Las Vegas Wash Specific Conductance (LW0.8) 

Lower Density 

Higher Density 



Temperature and Specific 
Conductance: Diurnal Patterns 



LW0.8 Density, Temperature, and 
Specific Conductance 



Las Vegas Bay Temperature 



Las Vegas Bay Specific Conductance 



Conversion to Density 
·Temperature (kg m-3) 

·Formula derived from empirical data 

·Temperature and Density 

·Temperature derived from empirical relationship 

·Specific Conductance converted to Salinity 

·Salinity converted to mass of solutes 

·This calculation would not include changes in density 
resulting from suspended particulates 

McCutcheon, S. C., Martin, J. L. and Barnwell, T. O., Jr., Water Quality, Chapter 11, 
Handbook of Hydrology, David Maidment , Ed., McGraw-Hill, New York, 1993 



A Conceptual Model of How 
Tributaries can Enter a Lake 

Overflow, inflowing waters lower density  
than lake waters  

Interflow, inflowing waters match the  
density of the water column. Position  
determined by relative temperatures  

Underflow, inflowing waters 
higher density than lake 
waters  



Las Vegas Wash ς Las Vegas Bay 



Lake and Wash Density 



Winter to Early Summer 

Winter Storm  

In general the density of the inflowing Las Vegas Wash  
waters are lower than the lake surface waters. The  
result is an overflow  



Early Summer 

Mostly Overflow, Some Interflow  

Diurnal Interflow and  
Overflow Cycle  



Summer and Early Fall 

Mostly Interflow,  
Occasional Overflow  

Diurnal Interflow and  
Overflow Cycle  


