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APPLICATIONS OF GEOPHYSICS
TO GROUNDWATER
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cience Applications
nternational
orporation (SAIC) has

used geophysicsfor groundwater
projects for over 30 years.
Geophysical methodsgenerally
falintotwogroups: surfaceand
borehole.

Surface Geophysical Methods

Surfacegeophysi cal methodscan
be used to identify the depth to
water table, locatebedrock faults
or fractures, map stratigraphy,
and delineateconductiveversus
nonconductive zones that may
be attributed to saturated
conditions. SAICusesanumber
of surfacegeophysical techniques
including: seismic, electro-
magnetic (ground-penetrating
radar[GPR], frequency,andtime
domain), direct current (DC)
resistivity, magnetotelluric, and
magneticmethods.

DepthtoWater Table-Thisis
probably the most crucial
information required for
unconsolidated aquifer develop-
ment next tothedetermination of

confining layers and general
stratigraphy in placing a
production well or well field.
Seismic, electromagnetics, dc-
resistivity,and GPRmethodsall
provideuniqueinformationunder
differingphysical Stecongtraints.

Bedrock Faults, Fractures,and
Stratigraphy - Stratigraphy is
ofteninterrupted or distorted by
faulting and fracturing. By
identifying thesefeaturesinthe
subsurface, well placement can
be optimized to increase yields
and potentially lessen impacts
associated with boundary
conditionsand resulting conesof
depression. In some cases,
delineationand enhancement of
drilled fractures provide for
larger, more productive well
fields. Seismic, magnetic,
magnetotelluric, electromagnetic,
and resistivity methods provide
the meansto identify faultsand
fractures in almost every
environment.

Conductive Versus Non-
conductiveZones- Identifying
anddelineatingconductivezones

Borehole Geophysical
Methods

Caliper

Temperature
Resistance

Natural Gamma
Resistivity
SpontaneousPotential
Heat-Pulse Flowmeter
Video

Sonic

Optical Televiewer
Acoustic Televiewer
Water Quality
Spectral Gamma
Fluid Resistivity

Bor ehole Deviation
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Surface Geophysical
Methods

Seismic Reflection
Electrical Imaging
Electromagnetic

Time Domain EM
Ground-Penetrating Radar
M agnetotélluric

Seismic Refraction
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Geophysical Services
Tel: (800) 944-6778




in the subsurface provide an
initial reconnai ssancefor potable
water sources. Non-potable,
i.e.,, contaminated, zones are
identifiable if a measurable
conductivity variation exists
between potable and non-
potable. Electromagnetic
surveyingmethods—including
ground-penetrating radar—
provide a cost-effective
dternativetointrusivedrilling
methods for delineation of
contaminants and in locating
potable sources. Resistivity
methods (electrical imaging)
provide an additional meansin
delineating clay/mineral rich
zones, saturated versus non-
saturated areasbel ow thewater
table, and depth to bedrock.

Borehole Geophysical Methods

Boreholegeophysical methods
take physical measurements of
the properties within and near
the well or borehole. These
document important well
properties, creatingapermanent,
unbiased record of well
conditions. A variety of well
conditions can be measured,
depending on the sensor used.
Videologsandoptica oracoudtic
televiewer logs can establish a
visua recordof awell andcanbe
used to measurethestrike, dip,
andaperatureof fractureswithin
aborehole.

Sonic logs can be used to
measure the cement bonds
(casing and bedrock) ensuring

the casing integrity. Multiple
offset resistivity measurements
can be used to estimate the
porosity of aformation.

The amount of clay or sand in
the aguifer can be estimated
using the natural gamma
measurements within a well.
Boundariesbetweenlithologic
units can be identified using
spontaneous potential (SP)
logs. Inaddition, SPcanbeused
as an indicator of water
movement withinawell.

Temperatureand flow meter
logscanbeusedtoidentify water-
bearing zonesand in-well flow
informationimportant tounder-
standingaquifer properties.

Inpreparationfor abandonment,
SAIC can use a caliper log to
identify fracturezonesthat may
causeproblemsduring abandon-
mentandcal culatewel | volumes

accuratey toensurewe | planned
abandonment activities.

Inwell measurementsof water
quality—including dissolved
oxygen, pH, and redox
potential—salinity canbemade
along the entire well, enabling
effective well use decision
making.

Borehole deviation can be
measured with triaxial
accelerometers and magneto-
meters, ensuring knowledge of
the location of the well and
producing aquifer features.

SAlChasfoundboreholelogging
to be a valuable tool in
characterizing subsurface
conditions. Informationobtained
fromboreholelogging hassaved
significant amounts of cost to
the client by delivering amore
comprehensiveevaluationof the
subsurface.

Center of Geophysical Excellence

y__ /a2l A [q)
An Employee-Owned Company

6310 Allentown Boulevard
Harrisburg, PA 17112
(717) 901-8100 Office all major

(717)901-8101Fax

Additional
locationsin

U.S. cities.

www.quality-geophysics.com

Service offered through:




	Services Offered Through: 


