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~ Borehole Geophysical Tiools:

ydrogeologic Bearoek: Groundwater Kgsessments
INatural.Gamma
SR emperature
B8 Galiper
SR Gonductivity/Resistivity
Borehole Video
Heat-Pulse Flowmeter
Optical and Acoustical Televiewer
Borehole Deviation
Oil'and Gas Well Abandonments
® Casing Collar Locator (Magnetic)
® Cement Bond (Acoustic)
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Gamma logging is useful
in evaluating
stratigraphic sequences

and for borehole to
borehole correlation.

Can be used in open or
cased boreholes.
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‘ Temperature logging can
aid in detection of
groundwater flow in or
out of a borehole.
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Calll’rf |6Gging measures
porenole diameter,
SuSeruliin detecting

Sfractures or voids in
~open-hole bedrock
boreholes.
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Electrical' Conductivity Logging
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Once again we are mentioning water, and water is a big “drain” on GPR signals.

Dielectric permittivity is the ability to store & transmit energy where conductivity is the
abillity to conduct currentAs conductivity increases, the penetration depth also
decreases. This is because the electromagnetic energy is more quickly
dissipated into heat, causing a loss in signal strength at depth

Conductivity of materials (the ability to transmit energy — differs from RDP in that
it is incapable of storing energy)
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S Eonductivity'Gase Study
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3orehole Video

’ )

Olevideo
gingiprovides a
Jalfpicture of
ehole conditions.

- Useful in-identifying
fractures, voids,
cascading water,
well/boring blockage
and other downhole
trouble shooting.
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Boreﬁole Video I—
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This is a video of a borehole video camera going down a open rock well. There are
several instances of water coming into the well from the side, most of them are just
dribbles of water. At the end of the video water is shooting out of the right side of the
hole wall. Notice the difference between this and the optical televiewer.
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B representation.

e Useful in evaluating fractures, bedding, and
voids.

®_ Strike and dip of fractures can also be
calculated.
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depths where water may
be entering or leaving a
borehole.
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.
/irtual Core Using Optical Televiewer Data

c——

This is a video from an Optical televiewer in an open rock borehole. While it looks like
a core it is actually a video of the walls of the hole. What you are seeing is actually the
inside of the hole as the televiewer rotates.
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Berehole Deviation Loggings

;"Useful to determine borehole deviation

-. Useful to evaluate whether packer assemblies
can be utilized downhole
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Well Depth >700 feet

Well Base Elev. Difference
650 feet

Deviation 143 feet
0.215 ft/ft
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. ) Geophysical Logging Rzcaord:
Hager GeoScience Inc. 3D Deviation Plot

site: Dewey Landfill Bong# MW=
Location: Nassau, NY Data Logged: 8- -11

cClient. Lockhead-Martin Logged By: MC. JB, KS

os
-10-9_; 16.5.4.32 10133 45678 910[14*1’“
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Hager GeoScience Inc.

site: Dewey Landfill

iocation Nassau, NY

Geophysical Logying Recard:
Buli's Eye Deviation Plot
Boring#  MW-3

Cate Logged: 8-16-11

LogeedBy: MC, JB. KS
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SBorehole Geophysical Data - Uses

f;' Packer: Test Design

= % Discrete-zone Multi-level Assembly Design
(Westbay, Flute, Solinist , etc.)

® Groundwater Sampling Strategy (Discussed
in Case Studies)

—
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Obtain sample from
ErounuWaterStraddle between Packers

BaGKer liesting

Lower Packer
Inflate Line

Submersible
Pump Inside
Shroud
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viell | Santana Well

Sfih Loggsr

ENEET

B4 7ud |

Logged by
Aimess:

File ame

39



Scyligarcounty Groundwater Contamination
Site




A’
ELEV ELEV
800 800
750 US Routo 20| .,
700— - 700
650 850
600 — — 600
560 — 550
500 | 500
450 [ 450
400~ — 400
350 | 350
300— — 300
250— — 260
0 15,000
| |
l T T T T T I T T T T T l T T T T T T T T ]
[ 1 Mile MILES 2 Miles 3 Miles
Ci B Proj along and Roads \_tecation A7 NOTE:
Qenlogy from gas wells on file In the Division of Mineral Resources !"']’ o o G-ob‘uv::lenmwm were ,md,nt,..ﬂ
3 upan well completion reparts on file at
Vertical exapgeration = 1030 N 1 Office. Gas well logs of
Bk these same locations record different
= ¢ ANl unit names, as shown for the northem- |
e koot Nurnbor S StostNornbor \ mast I
I ‘Domestic walnrvet, o Oamoeto watarwell, i ) |})
= | e (VR SR e e ek
‘ootamireBon from chicriratad compounds: ~ (/1A /) | n el

41



Geophysical, Stratigraphic, and Flow-Zone Logs
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Ground water at
the EPA test wells
in the Bertie Fm.

flows South
then SW
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Oil & Gas"Well' Abandonment Applications

Cement Bond logs (acoustic) identify presence of cement
-behind logged casing — useful during casing perforating.

Cement Bond logs also utilized in Underground Injection well
evaluation.
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SCUTHERN WELL SURVEY'S - 270-826-2495
2.0, Box 52, Henderson, Kentucky 42419

T28db

129 33 2010 by Leg Std Casediiole 10071
scaled 1240

<4 o

LCollar Lacator
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EOIMOrE Informationien; borehole"geophysical log

gpplications injabandoening oil.and gas wells, go
—— Y5 —

1. ERTVideo.org,

2. click on Videos,

3. and go to the Kentucky Oil Wells Plugging page
for a streaming video.

il
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Conclusion

Geologic Settings

Don Bussey, CPG-08847
USEPA-ERT/Las Vegas

bussey.don@epa.gov.
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