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THICKNESS OF UNCONSOLIDATED MATERIALS
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zero in afeas of bedrock outcrops to more than 500 ft in
buried bedrock valleys. Bedrock is either exposed or lies at
shallow deplh along the western of the northern third
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Mrd‘ngan shoreline, along many of the stream channels, a“r'lfl
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Depth to Bedrock Map of Eau Claire County, Wisconsin
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bedrock at or near the land surface

D badrock oMen exposed In roadcuts, steambads,

And ECAVABONS

26-50

bedmock usually intersacied by water wells and ather barings

bedrock intersected only by deep drilholes.

" approxmate depth to bedeock. in feat below land suriace

« woll that coos nof intersect bedvock.  «  wall that intersects bedrock
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Cambrian rock is abser in the stream valleys of the norheast, where
Precambrian basement rock is exposed, and ks up 16 mons than 280 feet
thick in the southwest part af the courty. in the hills bedrock over
me; the Mount Simon is overlain by younger Camibrian sandstone,

dolomite, and shale of the Elk Mound Group (the Eau Claire and Wonewoc
Formaticns), tha Tunnel Gity Group, and the St. Lawrsnce and Jordan
Formations of the Trempealoau Group. The ssrata dip gently 10 the south-
west.

auwmn Eau WMM which are up to 200 feet tick
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and southwest and where il has been eroded. A red sandy bl deposited in

the northeastem part of the county during the llinois Glaciation and derived

from the Superior Basin is included in the River Falls Formation. During the
the Laurenside ico

inta the north-
nn-mmmuoln-ommy where it deposited 8l and outwash.
Since glaciation, have
a5 wall badrock. This
raguBad in the At thi base of slopas.

Figure 1 shows & cross section of & typical siream valiey and the relation-
ship of the bedrock 1o surfical deposits.

Figure 1. Cross section of typical stream valiey.
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Groundwater susceptibility maps and diagrams
for the Town of Byron, Fond du Lac County, Wisconsin

Report to the Town of Byron

MAPS & DIAGRAMS

Depth to bedrock
Water-table elevation
Groundwater recharge
Groundwater susceptibility

" Water-quality data
Hydrogeologic cross sections
Well construction practices
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Karst Potential Map
combines geology and depth to bedrock
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Carbonate Bedrock
Wisconsin’s shallow karst potential map
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Methods

Well logs

Physical
Backhoe
Geoprobe
Push rod
Drill Rig

LIDAR

Geophysics
e Passive Seismic

» Electrical Resistivity Imaging
e Refraction Seismic

e Ground Penetrating Radar
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Methods

Physical

e Backhoe
e (Geoprobe i
e Push rod

e Drill Rig

e Readily available
e Point measurement instead of continuous
e Push methods — refusal might underestimate depth

e Hit rock in sediment rather than bedrock




Methods

LIDAR data — land surface elevation
mapping

— Light Detection and Ranging

— High-resolution elevation mapping

— Evaluate bedrock features by elevation

— Use with other methods to identify larger
areas of shallow bedrock

1,020 ft msl

576 ft msl

sion Wisconsin Geological &

Natural History Survey



Illustration of a point data 1ssue

Planes of weakness
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Results in scarps in the
landscape. Create varying
shallow depth to bedrock

Land surface Good model to keep in mind

when using point data for depth
to bedrock

Bedrock surface




Methods

e (Geophysics
e Pros and Cons

e quick, (sometimes) continuous data, non-invasive, portable

* doesn’t always provide answer, non-unique, not enough accuracy, some
training in acquisition and analysis, should have some verfication

« Weuse
* Passive Seismic
» Electrical Resistivity Imaging
* Refraction Seismic

e Ground Penetrating Radar




Passive Seismic

1. Set the instrument level on the ground for 15-20
mins.

2. Instrument collects “passive” horizontal and
vertical motions in the ground (traffic, lake waves,
industry, trees in the wind)

Slide courtesy of Mike Parsen




The instrument collects horizontal and vertical ground motion

. North-South Horizontal Movement '\
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Slide courtesy of Mike Parsen
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Frequencies present in the ground vs their
amplitude (~magnitude)

: Frequency (Hz)

The dominant frequency, that shakes the sediment horizontally vs.
vertically the most, is the resonant frequency of the sediment

This resonant frequency is inversely proportional to the sediment
thickness -> depth-to-bedrock estimate

Slide courtesy of Mike Parsen



Electrical Resistivity Imaging (ERI)

24 electrodes placed in ground in a line.

Current put into and out of an electrode
pair. Voltage measured across another pair.

Diffrent sets of electrodes provides
resistivity measurements at different depths
and distances along the survey line

This creates a resistivity profile with depth
along the line

Best in more conductive conditions (wet
units and/or less competent rock)

Slide courtesy of Mike Parsen



Extended Test Pit data for depth to bedrock at proposed Goat Dairy Farm in
Calumet County




Depths to bedrock based on passive seismic
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1000 foot line of depth to bedrock
based on ERI data

Elay aticey [ FE)
D (= 4 5
L [
n —
=] -
-

5

134 BuUr d2an

n (Ft)

Elev atit

L
=
h
s

164.04 328.08 492,13

Distance Along Survey Line (Ft)

400 435




Refraction Seismic

* Expensive and takes twice as
long but gives good data

 Identified zone of weathered
bedrock

e Indicated deeper bedrock than
push methods.

e Verified by backhoe

Seismic Results from Gold Star Farms, Calumet Co.

R —
o — 12 ft to bedrock

. 15 ft to bedrock|*®
\
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http://www.uwdiscoveryfarms.org/UWDiscoveryFarms/medi
a/sitecontent/PublicationFiles/mappingbedrock/Using-seismic-
refraction-to-ID-vulnerable-landscape-factsheet.pdf?ext=.pdf



Ground Penetrating Radar
(GPR)

80 MHz Antenna e
Towed Slowly By Truck

Data Display and
Survey Controls

Slide courtesy of Mike Parsen



Ground Penetrating Radar

GPR
(GPR)

T . - — g § “
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3. The radio waves
return to the antenna’s
receiver

1. Radio waves are sent
through the transmitter

2. The radio waves bounce off
different subsurface layers

4. Radio wave travel times
are converted to depths

Slide courtesy of Mike Parsen



GPR 1mage after processing

- Similar to an X-Ray at the doctor, except with radio waves

- When sediment or rock units vary in dielectric constant (strongly controlled by water
content) a reflection is created

- The depth of radio wave (GPR) penetration into the ground is dependent on the
conductivity of the subsurface

Sediment Layers Top of Inferred Bedrock

0.0300 0.0400 0.0500 0.0600 00700 0.0800 100 0.1000
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a No Reflections: Inferred Bedrock
Hawk Rd between Fir Rd and Hwy P

Depth = Up to 20 m in some study areas

Slide courtesy of Mike Parsen



Putting it all together

Preliminary bedrock interpretation town of Lincoln

Consider all data inputs
- Well construction records
- Geophysics, borings,
visual observations...
- NRCS soils map
- Farmer maps
- LIDAR elevation map

on Wisconsin Geological &

Slide courtesy of Mike Parsen Natural History Survey



Questions?
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