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Overview

 Objective: Map the subsurface structure of the 
Sandwich Fault Zone using geophysical imaging 
techniques

 Agenda:
Why is this important? (3 min)
What has been done? (3 min)
How do we move forward? (4 min)



Sandwich Fault Zone
 Cuts through deep multi-aquifer system in North-Central Illinois
 Has strong influence on a complex groundwater flow regime
 Key hydrostratigraphic units include the St. Peter and Ironton-

Galesville sandstones



Sandwich Fault Zone
 Much of fault is buried beneath glacial deposits
 Where data is available it is mapped as series of en echelon faults
 Probably not a single fault plane as depicted on maps
 3D geophysical imaging is necessary to reveal full extent



Why is this project import?
 Some wells close to the FZ show 

low specific capacity
 Faults can act as barriers to 

groundwater flow
 Isolated blocks are possible 

close to fault zone
 Need to determine size and 

extent of fault zone
 Establish better regional 

groundwater flow models
 Should communities join the 

“pipeline to Chicago”?



What has been done to date?

 Previous seismic survey in 2005 west of Joliet 
using in-house streamers

 Survey length ~2.5 miles
 Image down to depth of ~1000 ft
 Possible to image St. Peter sandstone but 

Ironton-Galesville has high uncertainty
 Identified extensive faulting in the subsurface



What can it tell us about the 
subsurface?

 Depth resolution of ~1000 ft
 St. Peter sandstone well imaged
 Ironton-Galesville at limits of depth resolution



What can it tell us about the 
subsurface?

 Presence of numerous faults
 Not a single fault plane
 Individual segments form isolated fault blocks

North South

Faults



Conclusions and Recommendations
 Joint Seismic-EM survey near Joliet, IL
 Seismic survey would use nodes and Vibroseis

source to achieve depth imaging objectives 
 Employ new imaging methodologies by utilizing 

active and passive component of seismic data
 Received quotes for the pseudo 3D (2.5D) shown 

in Potential Survey A (below)

Potential Survey A

Potential Survey B

Quote 1: ~$137,000
Quote 2: ~$88,000



What is seismic imaging?

 Similar to a CT 
scan or MRI

 Allows us to map 
subsurface layers

 Non-invasive
 Non-destructive



How does it work?
 Show video of seismic acquisition system in action

https://www.youtube.com/watch?v=oqjYiq_VXEg&t=24s

https://www.youtube.com/watch?v=oqjYiq_VXEg&t=24s


How does it help us plan better 
groundwater wells?

 De-risk new well locations
 Avoid fault bounded aquifers

 Ensure long production life

 Cost is minor compared to 
drilling

 Better regional groundwater 
models











Sandstone Withdrawals
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