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http://www.independenttestingtech.com/drilling_services

Information helps locate
boreholes and piezometers
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Geophysics 1s often a good choice for
wetland studies

Flat

Often no trees or
obstructions

No “cultural” interference g. U EER
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piezometers for better
information.
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Seismic Refraction

Ground Penetrating Radar

i

)

AN

\
"1')

1r| ﬂ L

Wk ‘.
T
| '""I.m-:'lﬂ‘

y
.



Topography of
the United States
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EM-31
Qualitative
Example

Mukwonago Wetland at
Lulu Lake Nature
Preserve

e Victers
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Zores: S34, Bighalslebz, 9z02ys, Sarbfetar @ soqraphles, CHESAIG U BE, USnA, UZ 93, Azre SR,
I, anddhs 215 Uszr Cormrmmnity




EM-31 Qualitative Example

Mukwonago Wetland at Lulu Lake Nature Preserve



EM-31 Operation

e Operating Principle

e Instrument induces electrical current in earth with
alternating current in coil in one end of instrument.
(No direct contact with ground)

e (Coil in other end senses the current in the earth.
e More induced current = Better conductor
e Changing Coil orientation =» changes depths sensed

Vertical

Horizontal




EM-31 Operation

Inte grate depth Contribution from all material below depth on x-axis

response to get
cumulative response

Normalized Depth'

1.8 3.7 919 74 m

Taken from McNeill, 1980.
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EM-31 results

>

e e Veters
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e  High conductivity
e  higher water content,
*  more ions
e ' morelclay

«  Low conductivity ' oo
 lower water content, N
« fewer1ons e B
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* less clay B -- o % e’
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Mismatch 1s due to data g oy € e ‘g EM-31 conductivity
collection at two different % & (mS/m)

times. ?? & 14-18

FiN 5y [
gy Z23-2

Lower conductivity is after
ground has frozen

27 - 30
31 - 3

Howrez: Sz, Blgiafalebz, Sz08ys, Barkiesir @ zographles, CHEZAME B2, UERA, US &2, Azrewrtll,
2, anddhs BI85 Ussp Comnmn iy




Auger borings ShOW Monitoring Well Piezometer

Construction and Lithology

low conductivity is
from sands and gravels

P7-23 PZ-25

2"PVC pipe
——Natural Backfill

.6ft: Organic soil (OL), dark gray (5Y 4/1), wet, low
lasticity, cohesive, unoxidized, unleached, very stron
ICL reaction. Fibrous, silty, contains shell fragments.
Organic soil (OL), grayish brown 2), wet, low
lasticity, cohesive, unoxidized, unleached, very strong
ICL rea. Clay silt, whole gastropod shells, less fibi

Aft: Organic soil (OH), dark grayish brown (2.5Y 4/2),
et, medium plasticity, cohesive, unoxidized, unleached,

O rg anic S O il . E;y:lt;g:gzlliil reaction. Shell fragments and plant fiber,

-inch PVC pressed into 3 '/,-inch borings with 1-foot PVC screens and backfilled with

. Water levels are depicted by the blue fill within the piezometers.

PVC screen

Howrez: Sz, Blgiafalebz, Sz08ys, Barkiesir @ zographles, CHEZAME B2, UERA, US &2, Azrewrtll,
2, anddhs BI85 Ussp Comnmn iy

Monitoring Well Piezometer
Construction and Lithology

1.5'Stic]

rface: ). 2.5/, E‘i
non-plastic, noncohesive, unoxidized, unleached,
very strong HCL reaction. Peat, brown to bl brous.

Organic soil (OL), black(’ /1)/dark gray (5Y 4/1),
et, non-plastic, noncohesive, little uniform fine sand,
noxidized, unleached, mild HCL reaction.

rganic soil (OL), black (5Y 2.

noncohesive, few uniform medium sands, mild HCL
reaction. Some medium sand, darker than 4ft sample.

.25ft:Well graded sand with gravel (SW), very dark gra)
(5Y 3/1), wet, non-plastic, noncohesive, unoxidized,
unleached, non-uniform fine to coarse sand, no HCL
reaction. 5and with gravel.

and with gravel
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Home to endangered species of dragonfly.
Depth to bedrock needed to understand groundwater flow.
http://wisconsingeologicalsurvey.org/wofrs/ WOFR2008-04.pdf

- Mink River Wetland
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Three Layer System

including air

Photo — Ken Bradbury

G,,— 0 mS/m
Marl/Organic Sediment

6= 57 mS/m (adjusted from 50 mS/m to fit depths)

Dolomite Bedrock e




Three Layer System

Air

Marl/Organic Sediment

Equations for Rv and Rh can be found in McNeill, 1980.
http://www.geonics.com/pdfs/technicalnotes/tn6.pdf

6, =0l 1R, (2) [+ Ry (2ar) ~ Ry (2o + 2a0 ) [+ Ry (2o + 20




Three Layer System

0,201y )} )Ry 20 0 42

Measured by EM-31

@ Estimated and assumed from resistivity lines

Estimated instrument height for z,. =d,; /coil spacing;
Rv (z,..) from graph of Rv(z)

air

Only unknown left.

RV( mar] T2 al,.) Do algebra to solve for Ry(z,,,17Z.:.)-

Once known, then can find z_

and finally z__, x coil spacing of 3.7m =d

marl



Depth to Bedrock
Estimated from EM31
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TN/ & 1 HER ~x 71 o ntoc nf Aentl N he vl Ave: 1 " the ~t] A
s BEM-Ol and EXLproviaed estimates of deptin to bedrock over much of the wetland.
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