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Why Study Seepage along Mountaukront Streams

.Reno

Elko e

Ely

Great Basi

National Park

' d

Las Vegas!

n

at Great Basin National Park?

AI‘ODOSGC export of water

from Sha
study on

Ke Valley prompted

nydraulic

connection between

mountain

and valley

BJECTIVE 0 Assess
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underlying basin fill and
carbonate aquifers



Precipitation In
parksourceof
streamflow anc
groundwater in
adjacentSnake
Valley

Contours are mean annual
precipitation from 19742000
(Oregon Climate Service,
Oregon State University,
2004)
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Snake Creek Dralnage

0 2 4 MILES

Geology I R
Quaternary deposits 0 2 A4KILOMETERS
Tertiary deposits

] y depost! Fault

1 Mesozoic granite :

........ Approximate

0 Paleozoic limestone and dolomite

Precambrian and Paleozoic ! i Downthrown side

quartzite and shale —— Great Basin National Park Boundary
Detachment/Décollement A Streamflow gage (Elliott et al., 2006)
— Known
------ Approximate

Geology maodified from McGrew and Miller, 1995



Streamflow alongSnake Creek
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Daily Mean Discharge from Elliott et. Al, 2006



Gains and Losses along Snake Creek
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Mean Annual Runoff to Precipitation for
Gages on Snake Creek

Mean
Area Precipitation Estimated Runoff to
Streamflow (square 1971-2000 Annual Runoff | Precipitation

gage miles) (inches) (inches)* (percent)
Snake above 9.3 24.0 6.0 25
pipeline
Snake at Park |, 19.5 1.1 6
boundary
Snake below
Spring Creek 25.8 18.6 3.2 17
Snake atstate | g 16.9 2.2 13
line
Lehman Creek 9.0 25.5 8.4 33

* Record adjusted on basis of 46ar record at Cleve Creek



Stream Hydrologic and

Thermal Measurements
A Seepageuns

A Distributed Temperature Sensing
(DTS) focused on a gaining reach
temperature

A Streambed piezometers: Sensors
I hydraulic gradient
(vs. stream; gaining/ losing)
I hydraulic conductivity (slug tests)

i seepage flux calculations . | pressure
- ransducer
A Groundwatetevelsin wells :

A Water chemistry and geochemical
modeling using PHREEQC

drivepoint




Detalled Study Reach along Snake Creek

Great Basin
National Park

Geologic profile along Snake Creek

Site 9
i : * site 7
¥ A .-f-l:[f_.z site 3 sjte 4 &
ownstream Gmden T2 site 6
5prings  NDOW well :
Spring Creek
0 2000 5000 ft N fish rearing station
@ Well sampling site A Site ?(—Spr_ing
@ Stream sampling site Creek Spring
o Streamflow measurement
s Stream piezometer
&  Spring
Fault, ball on downthrown side,
dashed where approximate




Snake Creek Seepage Runs
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Streamflow measurements for 1992 and 2003 from Elliott et. Al, 2006



TEMPERATURE, IN DEGREES CELSIUS

Temperature along Gaining Reach

Gains calculated over first 400
feet of reach:
Streamflow meas. = 0.40 cfs

DTS temperatures = 0.42 cfs
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Hydraulic Gradient at SelectedPiezomters
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Streambed Fluxes Estimated from Streamflow
Measurements and at Piezometers
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Modified from Tracie Jackson, 2010, M.S. Thesis



Could Calcite Precipitation be




Calcite Solublllty and Mlxmg
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From Karen E. Dotson, 2010, M.S. Thesis



Changes in Water Chemistry along Creek
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Water Chemistry at Springs and Wells Suggest
Underflow Through Carbonate Rocks beneath
Snake Creek

Only small fraction of groundwater in basin fill
(represented by NDOW well) contributes to groundwater
at USGS wel l é

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



Rapid Water-Level Response at USGS Well also
Supports Groundwater Flow through Carbonate

Rocks beneath Snake Creek
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Groundwater Flow Paths beneath
Snake Creek
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Conclusion® Snake Creek Example

Alydraulic properties of geologicsubstrate
Ksually control areas of gains and losses

arge streambed losses were estimated from
piezometers but much smaller losses estimated
from streamflow measurements

hemistry may be important, particularly where
groundwater discharging to a spring or stream has
high dissolved carbon dioxide and calcium



Conclusion® Snake Creek Example
(continued)

ACaIcite precipitation in the streambedproduces a
cemented clogging layeabout 36cm deep that
limits streambed losses downstream of Spring
Creek (lower reach). Off gassing of excess carbon
dioxide main process, but evaporation, and de

'Agolomitizationalso responsible for the cementation

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