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Edenville Dam

+Edenville Dam failed and burst on May 19th of 2020

+Potential causes of the dam failure include overtopping of the 

lake at the dam, internal erosion, and instability of the dam 

structure (France et al., 2021)

(France et al., 2021)
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Wixom Lake
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Geology of Gladwin County
Quaternary Geology Map Bedrock Geology Map

1:500,000 extract

Modified from Farrand & Bell (1982)
County Map Helen Martin (1956)
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Modified from Randall (1987)
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Methodology åPassive Seismic
+Collect passive seismic data where there is a 

paucity of data from water wells and oil/gas 

wells

+Passive Seismic Method: Horizontal vs. 

Vertical Spectral Ratio (HVSR)

+ Measures the wavelength amplitude of natural 

noise in both the horizontal and the vertical 

direction (x, y, z)

+Create a calibration curve to adjust values to 

known bedrock surfaces
6



Issue with HVSR Data:

+More difficult to draw surface with no 
supplemental data surrounding the readings 
(i.e., no water wells or oil and gas wells)

+Tags a more competent surface
+ May not be true bedrock (See Example)

+ Weathered bedrock contact vs definitive

+ Little contrast between drift and bedrock
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Datasets

Horizontal/Vertical 
Spectral Ratio 
(HVSR) Data

Used to estimate depth to bedrock and applied where there is a paucity of 
other datasets

Water Well Data
Mixture of both glacial wells and bedrock wells

Provides the elevation to the water table at a given date, glacial lithology 
compositions and thickness, and bedrock elevation for specific wells that 
drilled deep enough into the bedrock surface

Oil and Gas Legacy 
Data

Drillers logs of glacial drift down through the Saginaw Formation to the 
base of the Parma Sandstone as logged by the drillers (where observed)

Provides glacial drift thickness and formation tops of the bedrock units 
(Saginaw Fm and Parma Ss)
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Methodology åGIS Work

+Maps of water table elevation (in drift sediments) both before 

the dam failure and after the dam failure

+ Inverse Distance Weighting (IDW) Interpolation for groundwater and 

bedrock surfaces

+Maps of the bedrock surface elevation (Wells & HVSR)

+Custom Python scripts written in ArcGIS Pro software

+ Standard dataset creation

+ Cross Section scripting (Original scripting done by USGS)
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Results: HVSR Calibration Curve

y = 113.09x-1.051

R² = 0.8294
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Peak Resonance Frequency (hz)

Peak Frequency vs Depth

Power regression calibration curve based off the work from Blake & Nash (2018) to calibrate known 

bedrock depths to measured peak resonance frequencies. 1 0
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Bedrock Elevation Surface
HVSR Bedrock Surface Results Bedrock Water Wells + Oil/Gas Wells + HVSR Data = Composite Bedrock Surface
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Drift Thickness Map

1 4



Drift Thickness Map
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Water Table åPre vs Post Dam Failure

-

Pre-Dam Failure (Wells drilled up to May 19th, 2020) Post-Dam Failure (Wells drilled after May 20th, 2020)

N = 8,435 Wells N = 573 Wells 1 6

Post-Dam Failure

Pre-Dam Failure
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1994 Chloride Water Zone

Composite Bedrock Surface
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Glacial Till Exposed

1994 Chloride Water Zone

Composite Bedrock Surface
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1994 Chloride Water Zone

Composite Bedrock Surface
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1994 Chloride Water Zone

Composite Bedrock Surface
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1994 Chloride Water Zone

Composite Bedrock Surface


