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Presentation Outline

• Investigation Objectives

• AEM Data Acquisition

• Processing & Inversion

• Interpretation

• Recharge Areas

• New Drilling Targets
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Investigation Objectives

1) Develop a 3D hydrogeological framework to assist in water 
resources management. 

2) Produce maps of aquifer materials including potential Managed 
Aquifer Recharge (MAR) areas

3) Identify optimal drilling locations for production, monitoring, and 
test wells
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AEM Data Acquisition
1) Multiple AEM investigations were 

conducted in the San Joaquin Valley 
in late 2015 for private land owners.

2) 2,255 line-kilometers of airborne 
time-domain and magnetic Total 
Field data were acquired with the 
SkyTEM 508.      
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Area 1
1537 line-km 

(949 line-miles)

AEM Data 
Acquisition
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The survey must be 
designed to account 
for  power lines, 
pipelines, and other 
electromagnetic 
noise sources.

Area 1

AEM Data 
Acquisition

Power Lines 
(Provided by Client)
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Power Line 
Noise Intensity 
Channel (V/m2)

The survey must be 
designed to account 
for  power lines, 
pipelines, and other 
electromagnetic 
noise sources.

AEM Data 
Acquisition

Area 1
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Blue Lines –
Data Retained 
for Inversion 

after removal of 
coupled em noise. Not all power 

lines were 
accounted for

AEM Data 
Acquisition

Area 1
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Area 2
356 line-km 

(220 line-miles)

AEM Data 
Acquisition
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Area 2

AEM Data 
Acquisition

Blue Lines –
Data Retained 
for Inversion 

after removal of 
coupled em noise.
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Area 3
361 line-km 

(223 line-miles)

AEM Data 
Acquisition
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Power Lines 
(Provided by Client)

AEM Data 
Acquisition

Area 3
361 line-km 

(223 line-miles)
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Blue Lines –
Data Retained 
for Inversion

Power Lines

System Test 
line

AEM Data 
Acquisition

Area 3
361 line-km 

(223 line-miles)
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• Editing, processing, and inversion were performed within Aarhus 
Workbench.

• Both Laterally Constrained (LCI) and Spatially Constrained (SCI) 
Inversions were performed, including borehole logs as a-priori data.

AEM Data Modeling 
& Interpretation

Aarhus Workbench Inversions Used 30-Layer 
Model:
• First Layer – 3 m (10 ft)
• 2nd to Last Layer – 53 m (175 ft)
• Last Layer - Halfspace

Inversion:
• ‘Spatially Constrained’ – Along the Current 

Flight Line and on Neighboring Flight Lines, 
Spatially to a Set Distance

• Data residual mean 0.6 to 0.7
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AEM Data Modeling 
& Interpretation

Close examination of local geology maps and borehole 
logs yielded the following:

>18 ohm-m Sand and Gravel
9 < x < 18 ohm-m Interbedded Sand, Silt, and Clay
6 < x < 9 ohm-m Clay and Silt
<6 ohm-m Clay
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Coarse

Interbedded Sand/Clay/Silt

AEM Data 
Interpretation
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Coarse

ClayClay/Silt

Interbedded Sand/Clay/Silt

Coarse

AEM Data 
Interpretation
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Coarse

Interbedded Sand/Clay/Silt

Resistivity 
Log

AEM Data 
Interpretation
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Bedrock

Clay

Clay/
Brackish Water

Resistivity, 
Gamma 

Logs

Lithology Log

AEM Data 
Interpretation
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AEM Data 
Interpretation
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AEM Data 
Interpretation
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AEM Data 
Interpretation
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AEM Data 
Interpretation
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AEM Data 
Interpretation
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AEM Data 
Interpretation



21 March 2017 26

AEM Data 
Interpretation
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AEM Data 
Interpretation

Interpreted Area 1
Recharge Zones
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AEM Data 
Interpretation

Area 1 Recharge Zones
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AEM Data 
Interpretation
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AEM Data 
Interpretation
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AEM Data 
Interpretation

Area 3 Client Requested AGF to Select Best Drilling Target Locations
The Client Selected The Drilling Areas of Interest

Area 3 Potential Drilling Targets
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AEM Data 
Interpretation

Created Target Drilling Zones in Area 3 
based on:
• Resistivities > 11 ohm-m (Interbedded 

Sand, Silt, & Clay and Sand & Gravel)
• Depths Between -100 ft and -1543 ft

Area 3 Potential Drilling Targets
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AEM Data 
Interpretation

Target Zones Based on:
• Resistivities > 11 ohm-m (Interbedded 

Sand, Silt, & Clay and Sand & Gravel)
• Depths Between -100 ft and -1543 ft

Area 3 Potential Drilling Targets
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AEM Data 
Interpretation

Overlay of the Optimal Drilling Target 
Locations on the Client-Selected Drilling 
Areas of Interest

Area 3 Potential Drilling Targets
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AEM Data 
Interpretation

Overlay of Locations of Existing Client Production 
Wells on Drilling Target Material Grid

Area 3 Potential Drilling Targets
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AEM Data 
Interpretation

Locations of Existing Client Production Wells 
on Drilling Target Material Grid

401 ft 
Thick

Existing Client Production Wells

Area 3 Potential Drilling Targets
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AEM Data 
Interpretation

Locations of Existing Client Production Wells 
on Drilling Target Material Grid

1002 ft 
Thick

Existing Client Production Wells

Area 3 Potential Drilling Targets
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AEM Data 
Interpretation

113 ft 
Thick

Existing Client Production Wells

Area 3 Potential Drilling Targets
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AEM Data 
Interpretation Area 3 Potential Drilling Targets
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AEM Data 
Interpretation Area 3 Potential Drilling Targets

Site 14, 533 ft
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Summary

1. 2,255 line-kilometers of airborne time-domain acquired

2. The AEM data were processed, edited, and inverted with LCI and SCI inversions

3. The results were examined and studied as 2D and 3D profile sections, fence 
diagrams, and voxels 

4. Correlation was made between the AEM-inverted resistivity and local lithology 
based on inversion results, known local geology, and borehole logs.

5. Managed Aquifer Recharge zones were identified and Saturated and Unsaturated 
Volume, Total Volume, and Total Yield of water were estimated.

6. Voxels, Grids, and KMZ’s were developed for identifying potential new drilling 
targets.

7. Similar AEM investigations in the Central Valley are forthcoming in the near future.
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Questions? 
Comments?

Ted Asch
Aqua Geo Frameworks, LLC
tasch@aquageoframeworks.com
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