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Overview – Salinas Valley Deep AEM Survey

OBJECTIVES 

• Map 400-Foot Deep Aquitard (FDA) expected +750 ft bgs

APPROACH

• Application of SkyTEM 312HPM AEM System

• More powerful system

• Modified setup of the SkyTEM 312HPM system, high data 
quality was maintained until later times 

• Deeper penetration than previous surveys

• Depths of 1,000 ft to 2,000 ft (300 m to 600 m)

• Ability to meet objectives

• Use of existing HCM and data 

• Borehole data included 400-FDA interpretations
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Boreholes Used
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Depth to 400-Foot Deep Aquitard (FDA)
Top Bottom

From Borehole Interpretation
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• Note coarsening 
from east side of 
basin to west 

• Alluvial fan 
dominated on east 
and fluvial 
dominated on 
west
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Depth to 400-Foot Deep Aquitard (FDA) 
Top Bottom
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Conclusions Salinas Valley Deep AEM Survey

SkyTEM 312HPM AEM System successful application

• More powerful system

• Modified setup of the SkyTEM 312HPM system, high 

data quality was maintained until later times helped

• Deeper penetration than previous surveys

• Depths of 1,000 ft to 2,000 ft (300 m to 600 m)

• Ability to meet project objectives thru deeper high 

resolution imaging
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Overview – Indian Wells Valley Deep Studies
• 600 mi2 COD basin northeast corner Sierra Nevada, 
northwest corner Mojave desert

• Extensively studied including by US Navy Geothermal 
Program, USGS, BUR, locals

22

• Indian Wells Valley Water District, Meadowbrook 
Dairies, Mojave Pistachios, Searles Valley 
Minerals, Coso Geothermal, US Navy interested 
in developing brackish groundwater resource  

• AEM selected to map brackish 
groundwater resources

• Extended survey to cover entire basin 
to assist with GSP development

• Developed comprehensive WCR 
database and 3D HCM in Geoscene3D
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Monastero et al., 2001 US EPA, 2004 

Guler and Thyne, 2006
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Well Lithology E-Logs2017 Airborne 
Electromagnetics

Groundwater 
Levels

2D Seismic 
Reflection

Groundwater 
Quality (TDS)

IWV Datasets Used - Groundwater in Storage Estimate

1992&2000 
Geothermal
Exploration

1982&1988
Oil & Gas
Exploration

3 Deep 
Boreholes

Seven 
2,000-ft

Monitoring
Wells

3 Deep 
E-logs
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Basin Scale Mapping: Indian Wells Valley, CA
Acquired 104 Miles of 1980s & 1990s Vintage Seismic Data

• Data reprocessed
• Imported into OpendTect 3D interpretation software
• Mapped major geologic units
• Mapped structure and faults
• Mapped net sand and clay units
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Line IWV-92-01
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Line 88-5
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Line 88-8
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Line 82-2
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Line 88-1
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Line 88-7
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Line 88-4
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Groundwater in Storage Estimate
HGZ1 & 2 Sand, Mixed and Clay

HGZ1 HGZ2
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http://archives.aapg.org/slide_resources/schroeder/13/index.cfm

Seismic Wavelet Changes With Rock Properties

Strong Peak

Strong Trough

Strong Peak

Moderate Trough

Moderate Peak

Strong Trough

Moderate Peak

Moderate Trough

Tight Shale over 
Clean Sand

Sandy Shale 
over Clean Sand

Tight Shale 
over Silty Sand

Tight Shale 
over Silty Sand

Attribute Processing:
Mapping Rock Properties from Seismic Data
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Groundwater in Storage Estimate 
Net HGZ3 & 4 Sand and Net Clay 

Net Sand (92-02) Net Clay (92-01)
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Attribute Processing to Map Net Sand and Net Clay

• Net sand and clay units identified on well logs

• Attribute processing of seismic lines
• Calibrated to well log data
• Net sand shown in red
• Clay units in Brown
• Can be used to select drilling targets and refine model
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Hydrogeologic Units Horizons and Faults Mapped From Seismic Sections

Basement

Base of Aquifer

Top of Aquifer

Top of Confining Unit
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Reference: Storage Estimate, Indian Wells Valley, Ramboll, 2019, Revised 2024.

Ramboll 3D Hydrogeologic Conceptual Model
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2D Seismic Data
Availability  
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Oil & Gas 
Facilities

O&G Injection 
Disposal Wells

~55,000 
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