Using INSAR to Evaluate Pumping-Related Aquifer-System Response Between 1992 and 2007 in Groundwater Basins of Eastern Nevada
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Interferometric synthetic aperture radar (InSAR) has become a commonly used tool to detect and measure the magnitude and spatial variation of
aguifer-system response, specifically subsidence, in groundwater basins in Nevada. Previous work has included InNSAR studies of Las Vegas, which | 3
_ | - has a well-documented history of water-level changes and subsidence. The purpose of this study was to extend InSAR studies from Las Vegas to the i ol
| FF"O'::,'EF‘{":H%TM - rams) LOS Increase LOS Decrease north to Ely, Nevada in order to evaluate on a reconnaissance level the present groundwater system response to pumping in 35 hydrographic basins. i~
Y g These data will form a baseline for the period 1992 to 2007.
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The geographical extent of the frames selected for analysis were determined by the locations of Southern Nevada Water Authority (SNWA) water right
permits and applications. The six valleys of primary interest are: Coyote Spring, Delamar, Dry Lake, Cave, Spring and Snake Valleys.
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More than 100 interferometric pairs were processed using ERS and Envisat data from the WINSAR and GeoEarthscope archives covering the time
period 1992-2007. The best results were obtained with pairs with a baseline separation (orbital position) of less than 200 meters
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LOS (Radar Line-of-Sight). The LOS distance for each pixel was measured on each image and calculated LOS changes between images. An LOS

. Roads
Increase is apparent subsidence and an LOS shortening is apparent uplift.
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Each interferometric pair was produced from descending ERS and Envisat SAR data provided by a European Space Agency Category-1 Data Grant and
from data in the WINSAR and GeoEarthscope archives.
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Each pair is a wrapped interferogram showing LOS (line of sight) change in modulo 2p with each full fringe (Y-R-B, down; B-R-Y, up) equivalent to 2.8
cm of LOS change. Due to steep radar look-angle, LOS change is assumed to be vertical.
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The processed pairs were used in this presentation The area shown in detail are; 1) Las Vegas Valley, 2) Cave Valley, 3) The Muddy Springs Area, 4)
Southern Steptoe Valley and 5) Central Railroad Valley
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Cave Valley

The preliminary interferogram show LOS shortening for 5/27/2005 to 3/3/2006 and nearby LOS increase and localized lack of good phase coherence in
vegetated areas in and near the playa. This interferogram, in general, has good phase coherence. Our current working hypothesis is that this is shrink
and swell of the playa.
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Muddy Springs Area

No observed land surface changes where observed despite ground-water production in and near the Muddy Springs Area of about 8.7 Cubic-hm/yr
(7,000 acre-ft/yr) in the areas indicated along the Muddy River corridor. A transient but non seasonal LOS increase signal was observed in adjacent
Meadow Valley Wash at a gravel quarry with a temporary water right for 711 acre-ft/yr, issued in 2004. On the 5/27/2007 to 9/10/2007 image and to much
lesser extent on the 3/3/2006 to 4/27/2007 image and may or may not be ground water production related.

Southern Steptoe Valley (Ely and McGill areas)

Small LOS increases with multiple fringes from the 1990’s (10/11/1995 to 10/30/1996) were observed, consistent with small scale ground water use. The
LOS increases locations to a lesser extent in a 10/29/2004 to 11/18/2005 image. The two maps are shown as are the water level data from the long term
monitor wells in the area. Lack of good phase coherence is common in this area, on the later image, and probably vegetation or ground disturbance
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Grant Canyon Field, approximately 2.5 miles southeast has larger production. The total oil and water production is known from Davis (2007) and
Nevada Department of Minerals (http://minerals.state.nv.us/). The shape of the signal appears to be controlled by faults previously mapped by French
(1994). The maps showing location of the fringes and the water and oil production summarized by year are also provided. The later (4/26/2006 to
8/29/2007) image In the detailed map, and composite, shows fringes through out the Railroad playa but a much reduced LOS signal in the Trap Springs
Qil Field. Monitoring Veells i Nortiem Las Vegas NValtey 1342 to2004 Monitoring Wells in Muddy Springs Area 1992 to 2008 Monitoring Wells in Southern Steptoe Valley 1992 to 2008 Oil Production in Nevada 1990 to 2007
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Composite of Best and Latest Preliminary Interferograms, for investigation area, most are based on Envisat SAR collected radar data (post 2004).




