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Conducting Borehole Geophysical Logging - Gamma
This standard is issued under the fixed designation D 6274; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.
1. Scope 1.9 This guide does not purport to address all of the safety

1.1 This guide covers the general procedures necessary @@dlliability problems_(for_ example, .Iost or I.odged probes and
conduct gamma, natural gamma, total count gamma, or gamnfguipment decontamination) associated with its use.
ray (hereafter referred to as gamma) logging of boreholes, 1.10 This standard does not purport to address all of the
wells, access tubes, caissons, or shafts (hereafter referred to%ety concerns, if any, associated with its use. It is the
boreholes) as commonly applied to geologic, engineeringr,e_SPOHS'b'“ty of the user of th_|s standard to e_stabllsh appro-
ground-water and environmental (hereafter referred to aBriate safety and health practices and determine the applica-
geotechnical) investigations. Spectral gamma and loggingllity of regulatory limitations prior to use. .
where gamma measurements are made in conjunction with a1-11 This gwde offgrs an organized collection of |nf0rma.-'
nuclear source are excluded (for example, neutron activatiohon or a series of options and does not recommend a specific
and gamma-gamma density logs). Gamma logging for mineralgourse of action. This document cannot r_eplac_e educat|o_n or
or petroleum applications are excluded. experience and should be useq in conjunction with professlonal
1.2 This guide defines a gamma log as a record of gammjét_ldgment. Not all aspects of this gu|de_may pe applicable in all
activity of the formation adjacent to a borehole with depth (Sefircumstances. This ASTM standard is not intended to repre-
Fig. 1). sent or replace the standard of care by which the adequacy of
1.2.1 Gamma logs are commonly used to: delineate lithol given professional service must be judged, nor should this
ogy, correlate measurements made on different logging run§locument be applied without consideration of a project’s many
and define stratigraphic correlation between boreholes (Sedlique aspects. The word “Standard” in the title of this
Fig. 2). document means only that the document has been approved
1.3 This guide is restricted to gamma logging with nuclearthrough the ASTM consensus process.
counters consisting of scintillation detectors (crystals couple% Referenced Documents
with photomultiplier tubes), which are the most common™
gamma measurement devices used in geotechnical applica-2-1 ASTM Standards: , .
tions. D 653 Terminology Relating to Soil, Rock and Contained
1.4 This guide provides an overview of gamma logging Fluids® _ o _ _
including: general procedures; specific documentation; calibra- D 5088 Practice for Decontamination of Field Equipment at

tion and standardization, and log quality and interpretation. Non-Radioactive Waste Sites . _
1.5 To obtain additional information on gamma logs see D 5608 Practice for Decontamination of Field Equipment
Section 13. Used at Low Level Radioactive Waste Sttes

1.6 This guide is to be used in conjunction with Guide D 5753 Guide for Planning and Conducting Borehole Geo-
D 5753. physical Logging

1.7 Gamma logs should be collected by an operator that is D 6167 Guide for Conducting Borehole Geophysical Log-
trained in geophysical logging procedures. Gamma logs should ~ 9iNg - Mechanical Calipér
be interpreted by a professional experienced in log analysis.q  tarminolo

1.8 The geotechnical industry uses English or Sl units. The” I 9y

gamma log is typically recorded in units of counts per second -1 Definitions _ _
(cps) or American Petroleum Institute (API) units. 3.1.1 Definitions shall be in accordance with Terms and

Symbols D 653 Section 13 R¢t), or as defined below.
3.2 Definitions of Terms Specific to This Standard:

1 This guide is under the jurisdiction of ASTM Committee D-18 on  and is the
direct responsibility of Subcommittee D8.01 on Site Characterization for Environ-

mental Purposes. 2 Annual Book of ASTM Standardéol 04.08.
Current edition approved May 10, 1998. Published January 1999. 2 Annual Book of ASTM Standardgol 04.09.
Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States. Doc u m ents
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GAMMA LOG, GEOLOGICAL
IN COUNTS PER SECOND LITHOLOGY FORMATION
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Note 1—This figure demonstrates, how the log can be used to identify specific formations, illustrating scale wrap-around for a local gamma peak, and
showing how the contact between two formations is picked to coincide with the half-way point of the transition between the gamma activities of the two
formations.

FIG. 1 Example of a Gamma Log From Near the South Rim of the Grand Canyon

3.2.1 accuracy n—how close measured log values ap-response may be considered centered, which is not to be
proach true value. It is determined in a controlled environmentconfused with borehole depth (for example, distance) mea-
A controlled environment represents a homogeneous sampteired from the surface.

volume with known properties. 3.2.5 measurement resolutipm—the minimum change in
3.2.2 dead timen—the time after each pulse when a secondmeasured value that can be detected.
pulse cannot be detected. 3.2.6 repeatability n—the difference in magnitude of two

3.2.3 dead time effectn—the inability to distinguish measurements with the same equipment and in the same
closely-spaced nuclear counts leads to a significant underesgnvironment.
mation of gamma activity in high radiation environments and 3.2.7 vertical resolution n—the minimum thickness that
is known as the “dead time effect”. can be separated into distinct units.

3.2.4 depth of investigatiom—the radial distance from the  3.2.8 volume of investigatigqn—the volume that contrib-
measurement point to a point where the predominant measuredies 90 percent of the measured response. It is determined by
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BOREHOLE LOCATIONS ILLINOIS
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Note 1—From a study site showing how the gamma logs can be used to identify where beds intersect each of the individual boreholes, demonstrating
lateral continuity of the subsurface geology.
FIG. 2 Example of Gamma Logs From Two Boreholes

a combination of theoretical and empirical modeling. The5. Significance and Use
volume of investigation is non-spherical and has gradational

boundaries. 5.1 An appropriately developed, documented, and executed

guide is essential for the proper collection and application of
4. Summary of Guide gamma logs. This guide is to be used in conjunction with Guide

4.1 This guide applies to borehole gamma logging and is 1 5753.
be used in conjunction with Guide D 5753. 5.2 The benefits of its use include improving selection of
4.2 This guide briefly describes the significance and usegamma logging methods and equipment; gamma log quality
apparatus, calibration and standardization, procedures, aruhd reliability; usefulness of the gamma log data for subse-
reports for conducting borehole gamma logging. guent display and interpretation.
Documents

Document Sharing Hub

Full document details: ASTM D6274-98


http://www.avadocuments.com/doc/astm-d6274-98
http://www.avadocuments.com/doc/astm-d6274-98

AW D 6274 — 98
“afl

5.3 This guide applies to commonly used gamma loggingo be averaged over a time interval such that the natural
methods for geotechnical applications. statistical variation in the rate of gamma photon emission is
5.4 Itis essential that personnel (see 8.3.2 of Guide D 5753)egligible (see Fig. 3).
consult up-to-date textbooks and reports on the gamma tech-g 3 |nstrument problems include electrical leakage of cable
nique, application, and interpretation methods. and grounding problems; degradation of detector efficiency
6. Interferences attributed to loss of crystal transparency (fogging) or fractures
or breaks in the crystal; and mechanical damage causing
6.1 Most extraneous effects on gamma logs are caused b tion of tal and photomultiolier tube
logging too fast, instrument problems, borehole conditions, an eparation ot crys - p_ muftiplier tu . )
geologic conditions. 6.4 Borehole conditions include changes in borehole diam-
6.2 Logging too fast can significantly degrade the quality ofeter (especially in the fluid-filled portion); casing type and
gamma |Ogs_ Gamma counts Originating ata given depth neé@umber; radioactive elements in drilling fluid in the borehole,
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Note 1—The fluctuations in gamma activity in courts per second is shown to vary by progressively smaller amounts as the averaging period (time
constant) is increased from 1 to 20 s.

FIG. 3 Example of Natural Statistical Fluctuation of Gamma Counts From a Test Source of Given Strength
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