
INVESTIGATING SUBMARINE 
GROUNDWATER DISCHARGE 
ALONG THE SOUTH SHORE OF 
GREAT SALT LAKE 

David Naftz and Jay Cederberg, USGS, Salt Lake City, UT 
Fred Day-Lewis and Rory Henderson, USGS, Storrs, CT 
Don Rosenberry, USGS, Lakewood, CO 
Beau Anderson, Univ. of Utah, Salt Lake City, UT 



OUTLINE 
♦Continuous Resistivity Profiling (CRP) 
♦Fiber Optic Digital Temperature 

Sensing (FODTS) 
♦Seepage measurements 
♦Water chemistry  
♦Newly funded work 



CRP METHOD 
 

(a) 

 

(b)  

 
 

♦Used to map sub-bottom electrical resistivity 

♦Resistivity is a function of lithology and pore fluid salinity 



CRP RESULTS 



CRP RESULTS 



FODTS  METHOD 

Unwinding cable on the beach of GSL 

Cable placement on lake bottom 



FODTS  METHOD 



FODTS  MAP 
♦ 3 km of FO cable 

deployed 

♦ Temperature data 
collected every ~ 20 
minutes 

♦ Temperature collected 
at 1-m intervals along 
the cable 

♦HUGE data sets 



THERMOGRAMS 



MAPS OF TEMP. ANOMALIES 
June 12, 18, and 22 June 25, July 1, 5, 10 



SEEPAGE METERS  



SEEPAGE METERS  

Seepage meter 

Bag shelter 

Positive flow 
direction 



SEEPAGE METERS  

Positive seepage 
recorded at most sites 

Lake level 
GW level 



0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

 

 

M
ED

IA
N 

SE
EP

AG
E 

RA
TE

, I
N 

CM
 D

AY
-1

SEEPAGE METERS  

N = 17 



CONTINUOUS SEEPAGE 
MEASUREMENTS  

Electromagnetic seepage meter installed 
on Great Salt Lake 

♦ Measures flow every 5 seconds 
♦ Variation of seepage rates over 

small time steps 
♦ Understand changes in 

seepage rates during lake 
seiche events 
 

Control box 
and data logger 



PERIODIC LAKE SEICHE   
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Detailed lake elevation graph  August 19 
seiche event 
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CONTINUOUS SEEPAGE 
MEASUREMENTS  

♦ Lake stage change of 
~ 0.5 m 

♦ Seepage rate ranges 
from -5 to +14 cm/day 
 

Saltair elevation gage  

Slide courtesy of D. Rosenberry 



MWs  INSTALLED 



CROSS SECTION 



SELENIUM RESULTS 



SELENIUM RESULTS 



NEW PROJECTS 



S. SHORE = ELEV. SE 

? 



S. SHORE MIX MODEL 
Objectives 

1. Utilize dye tracing 
techniques to map the 
KUCC Se plume as it 
enters the south shore of 
GSL 

2. Calibrate a 3-D 
hydrodynamic model and 
simulate the movement of 
the KUCC plume 

3. Simulate the extent and 
concentration of Se 
plumes under a variety of 
future input/management 
scenarios 



DYE PLUME MAPPING 
WITH AUV 

http://www.ksl.com/?sid=16768967&nid=148


FB PLUME MAPPING 
SC, in mS/cm 
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FB PLUME MAPPING 
pH, in units 
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UPCOMING TRACER TEST 



GO UTES 
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