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MISSION

• The Central Colorado Water Conservancy District (CCWCD) 
desired a subsurface study to increase understanding of the 
South Platte River hydrogeology near Gilcrest and La Salle, 
Colorado. In particular, how the hydrostratigraphy in the 
near-surface which might be related to high groundwater 
levels. The high groundwater levels that caused extensive 
basement flooding occurred after State of Colorado 
mandated pumping restrictions in the area. 

• An AEM mapping project was initiated to develop a 3D 
hydrogeologic framework of the Gilcrest project area 
including recommendations for future work to enhance 
groundwater management activities for managed aquifer 
recharge (MAR). 
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FORWARD MODELING
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Modified from D.Di Massa et al., 2016



FORWARD MODELING TH 4‐90 EXAMPLE



SPECIFICATIONS
• Inversion
 Algorithm
 Errors/Noise
 Processing
 Filters
 Tilt/height/topo
 Constraints 2D, 3D
 Deterministic/Stochastic
 Additional Data
 Borehole geophysics
 Ground geophysics
 Geological surfaces

• Acquisition
 Bandwidth of system
 Tx Waveforms
 Tx Current
 Time gates
 Position
 Speed
 Height
 Tilt
 Data format
 Deconvolution
 Calibration
 Drift



SURVEY PLANNING

• Geological trends

• Infrastructure

• FAA rules/Safety

• Multiple Surveys

• Airport distance

• Weather



FLIGHTS OCCURRED JUNE 2017

153 line-miles (250 line-km)
SkyTEM 304



IN FIELD QA/QC AND INVERSION
• Within 24 hours we invert

Aarhus Workbench
30 Layer smooth
Early-time gate deconvolution



INTERPRETATION OF THE AEM PROFILES
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INTERPRETATION OF THE AEM PROFILES
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INTERPRETED PROFILES
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INTERPRETED PROFILES
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GILCREST BEDROCK ELEVATION
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QUATERNARY

Quaternary Thickness Quaternary Saturated Thickness
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ELEVATION OF CRETACEOUS UNITS
Pierre Shale (Kp)

Fox Hills Sandstone (Kfh) 

Laramie (Kl) Formation
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3D VOXEL MODEL OF GEOLOGY
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All Quaternary lithology

All Cretaceous Formations

QUATERNARY SEPARATED FROM CRETACEOUS
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GILCREST QUATERNARY LITHOLOGY THICKNESS
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GILCREST QUATERNARY LITHOLOGY THICKNESS
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SILT AND CLAY ZONE
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Fence Diagrams and Silt and Clay Zone



Fence Diagrams and Silt and Clay Zone



Fence Diagrams and Silt and Clay Zone



Fence Diagrams and Silt and Clay Zone and Recharge Projects

Blue indicates CCWCD 
Recharge Project



LAYER 1 (~0‐3) FEET DEPTH LITHOLOGY MODEL
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UNSATURATED GRAVEL/SAND AND GRAVEL
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CONCLUSIONS

In addition to mapping the geometry of the clay layer in the area, MAR sites were 
identified for recharge optimization. 

These MAR sites would be in areas without fine grained material in the near surface and 
away from the clay layers that may contribute to increased groundwater levels.  

Using the enhanced hydrogeological framework, the CCWCD has improved their 
understanding of the groundwater system and optimized their management of the 
resource.
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