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Figure1: Acoustic Televiewer

" Theaobjectiveof awd | planned bor e-
holegeophysical surveyistoobtain
mor einfor mationfromawell thancan
beobtained fromdrilling, sampling
and testing" (W. Scott Key, 1989).
Implementing this mission is a chal-
lenge that SAIC is ready to meet by
applying state-of-the art geophysical
equipment and methods to each
project. By inserting sensitiveinstru-
ments into awellbore, SAIC canim-
proveyour understanding of the sub-
surface. Costsfor water resource de-
velopment, contamination cleanup, or
constructiondemonstrationcanbesig-
nificantly reduced.

Borehole geophysical surveys pro-
vide an independent evaluation of
borehole diameter, stratigraphy, and
water-bearing zones, in addition to
aquifer and well construction charac-
teristics. Thisinformation may not be
apparent during well drilling, or there
may be no geological records avail-
able. Boreholeloggingistheonly way
to make many in-situ measurements.
Some of the logging methods and
measured parametersnormally inves-
tigated are presented in the following
text.
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Natural Gamma - This probe mea-
sures the total count rate of natura
gammaradiation. Natural gammalog-
gingisutilizedfor identification of soil
androck lithology, stratigraphiccorre-
lation, andrel ativeporosity of soil and
rock based upon naturally radioactive
clay content. Natural gammalogscan
beruninany boreholeconditions(steel
or PVCcasing).

Spontaneous Potential (SP) - AnSP
probemeasuresthevoltagedevel oped
as a response to electrochemical ef-
fects of differences in borehole fluid
and oxygen reduction of minerals.
Movement of pore fluids aso pro-
ducesvoltages. SPloggingisutilized
to identify soil and rock lithology,
stratigraphic correlation, and fracture
detection in rock. SP must berunin
fluid-filled, uncased borehol es.

Single Point Resistance - Thesingle
point resistance probe measures the
electrical resistance of soil, rock, and
pore fluids. This type of logging is
utilized for identification of soil and
rock lithology, stratigraphic correla-
tion, and fracture detection in rock.
Single point resistance logs must be
runinfluid-filled, uncased boreholes.
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Advantages

4 Well Construction
Evaluation

<4 Bedrock Fracture
L ocation and
Orientation

4 Mineral Content
Evaluation

v Lithologic
Characterization

<4 Characterization of
Confining Units

<4 Void ldentification
<4 Vertical
Characterization of

Conductive Plumes

v Stratigraphy
Correlation

v Water-Bearing Zone
Identification

< In-Well Fluid Flow
M easur ement

v In-Situ Porosity

v Borehole Rugosity
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Caliper - A caliper measuresthediameter
of boreholeor casing. Caliperloggingis
utilized to measure borehole or casing
diameter for correctionstoother logsand
measurements. The caliper providesin-
formationonfractureidentification, litho-
logic changes, and well construction.
Caliper logs can be run in any borehole
conditions.

Temperature - The temperature probe
measures the temperature of borehole
fluids. Temperature logging is used to
locate permeable or fracture zones by
detecting temperature changes caused
by movement of water in or out of bore-
holes. Thislogisalso used for tempera-
ture corrections to other logs and mea-
surements. Temperature logs must be
runinfluid-filled boreholes.

Fluid Conductivity - A fluid conductiv-
ity probe measures el ectrical conductiv-
ity of borehole fluids. This provides a
measure of borehole fluid and specific
conductance (total dissolved solids); an
assessment of movement of water into or
out of theborehol e, thuslocating perme-
able or fracture zones; and adetermina-
tion of the saltwater interface. Thefluid
conductivity probe must be used in a
fluid-filledwell.

Induction - An induction probe mea
suresthe bulk electrical conductivity of
sail, rock, and porefluids; and magnetic
susceptability. Inductionloggingallows
identification of soil and rock lithology
and stratigraphic correlation. Clay con-
tentisindicated by conductivity. Poros-
ity may be estimated based upon fluid
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content, and contaminants may be mea-
sured based upon fluid conductivity.
Inductionlogscanberuninfluid-filled or
dry, open, or PV C-cased boreholes. Metal
casing causes interference.

Resistivity - Theresistivity log measures
theelectrical resistivity of soil, rock, and
pore fluids. Resistivity logging allows
identification of soil and rock lithology
and stratigraphic correlation. Also, clay
content may be measured based upon
resistivity, and porosity may beestimated
based upon fluid content. Contaminant
level in soil and rock can be measured
based uponfluid conductivity. Resistiv-
ity logsmust beruninfluid-filled, uncased
boreholes.

BoreholeCamera- Theboreholecamera
providesavisual image of aborehole or
casing. Borehole cameralogging canbe
usedfor identification of lithology; loca-
tion of fracture cavitities; and inspection
of piezometers, wells, or structure. Bore-
hole cameralogs can berun in any con-
ditionsbutwork bestinclear fluid- or air-
filled boreholeswith cleanwalls.

SAIC hasfound boreholeloggingtobea
valuable tool in characterizing subsur-
face conditions. Information obtained
from boreholelogging hassaved signifi-
cant amounts of cost to the client by
delivering amore comprehensive evalu-
ation of the subsurface.

An introduction to borehole logging can be found on the World Wide Web at:

http://ny.usgs.gov/pr oj ects/bgag/intr o.text.html

For More Information, Contact:

Richard A. Hoover, CPGS
Senior Geophysicist
6310 Allentown Boulevard
Harrisburg, PA 17112

www.quality-geophysics.com

Phone:  (717)901-8100 - :
Fax: (717)901-8101 - ,agr'gtic
E-Mail: Richard.A.Hoover@saic.com .
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Utility Locating

Surface Seismic

Resistivity

Electromagnetic Terrain Conductivity
Ground-Penetrating Radar

Transient Electromagnetic

Spontaneous Potential
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