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Why Study Seepage along Mountain-Front Streams 

at Great Basin National Park? 

ÅProposed export of water 

from Snake Valley prompted 

study on hydraulic 

connection between 

mountain and valley 

ÅOBJECTIVEðAssess 

stream connections to 

underlying basin fill and 

carbonate aquifers 



Precipitation in 

park source of 

streamflow and 

groundwater in 

adjacent Snake 

Valley 

Contours are mean annual 

precipitation from 1971-2000 

(Oregon Climate Service, 

Oregon State University, 

2004) 



Snake Creek Drainage 

Geology modified from McGrew and Miller, 1995 



Streamflow along Snake Creek 

Daily Mean Discharge from Elliott et. Al, 2006 
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Gains and Losses along Snake Creek 

Daily Mean Discharge from Elliott et. Al, 2006 

Gain 

Loss 



Mean Annual Runoff to Precipitation for 

Gages on Snake Creek 

* Record adjusted on basis of 46-year record at Cleve Creek 

Streamflow 

gage 

Area 

(square 

miles) 

Mean 

Precipitation 

1971-2000 

(inches) 

Estimated 

Annual Runoff  

(inches)* 

Runoff to 

Precipitation 

(percent) 

Snake above 

pipeline 
9.3 24.0 6.0 25 

Snake at Park 

boundary 
22.6 19.5 1.1 6 

Snake below 

Spring Creek 
25.8 18.6  3.2  17 

Snake at state 

line 
33.0 16.9 2.2 13 

Lehman Creek 9.0 25.5 8.4 33 



Stream Hydrologic and 

Thermal Measurements 

Å Seepage runs 

Å Distributed Temperature Sensing 

(DTS) focused on a gaining reach 

Å Streambed piezometers:  

ï hydraulic gradient                              

(vs. stream; gaining/ losing)  

ï hydraulic conductivity (slug tests) 

ï seepage flux calculations 

Å Groundwater levels in wells 

Å Water chemistry and geochemical 

modeling using PHREEQC 

 



Detailed Study Reach along Snake Creek 



Snake Creek Seepage Runs 

Streamflow measurements for 1992 and 2003 from Elliott et. Al, 2006 
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Temperature along Gaining Reach 

Gaining area: 
Diffuse discharge 

solar heating 

Gruden Springs  

temperature 

Gains calculated over first 400 

feet of reach: 

Streamflow meas. = 0.40 cfs 

DTS temperatures = 0.42 cfs  



Hydraulic Gradient at Selected Piezomters 
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from piezometers 

Modified from Tracie Jackson, 2010, M.S. Thesis 

from streamflow  



Could Calcite Precipitation be  

Cementing Streambed in Losing Reaches? 
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Changes in Water Chemistry along Creek 
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Water Chemistry at Springs and Wells Suggest 

Underflow Through Carbonate Rocks beneath 

Snake Creek 
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Analysis from  Karen E. Dotson, 2010,  M.S. Thesis 
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USGS well

Lehman Creek daily mean 
discharge
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Losing Slightly Losing Gaining Neutral 

Groundwater Flow Paths beneath 

Snake Creek 

Modified from Karen E. Dotson, 2010, M.S. Thesis 



ConclusionsðSnake Creek Example 

ÅHydraulic properties of geologic substrate 

usually control areas of gains and losses  

ÅLarge streambed losses were estimated from 

piezometers, but much smaller losses estimated 

from streamflow measurements 

ÅChemistry may be important, particularly where 

groundwater discharging to a spring or stream has 

high dissolved carbon dioxide and calcium 



ConclusionsðSnake Creek Example 
(continued) 

ÅCalcite precipitation in the streambed produces a 
cemented clogging layer about 30-cm deep that 
limits streambed losses downstream of Spring 
Creek (lower reach). Off gassing of excess carbon 
dioxide main process, but evaporation, and de-
dolomitization also responsible for the cementation  

ÅPumping will not increase leakage along lower 
reach.  Howeveré water chemistry and the rapid 
water-level response to spring snowmelt at U.S. 
Geological Survey well suggests rapid connection 
of groundwater in carbonate rocks in the park 
with groundwater in carbonate rocks at the well 
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