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Standard Guide for

Qualification of Measurement Methods by a Laboratory

Within the Nuclear Industry *

This standard is issued under the fixed designation C 1068; 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 epsilone] indicates an editorial change since the last revision or reapproval.

€' Note—Editorial changes were made throughout in March 1997.

1. Scope Selection and |

1.1 This guide provides guidance for selecting, validating, et Validation oo,
and qualifying measurement methods when qualification is y Met ;
required for a specific program. The recommended practices
presented in this guide provide a major part of a quality
assurance program for the laboratory data (see Fig. 1). Quali- \
fication helps to assure that the data produced will meet 5{ of Mﬁnﬁﬁ:,edmen
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established requirements. L s Reference
1.2 The activities intended to assure the quality of analytical Cahbrat:gr‘uss Materials
laboratory measurement data are diagrammed in Fig. 1. Dis- Control
cussion and guidance related to some of these activities appear of Measurement
in the following sections: System . .,
Section
Selection of Measurement Methods 5
Validation of Measurement Methods 6 Qualification
Qualification of Measurement Methods 7 of S o
Control 8 Analysts
Personnel Qualification 9 y C 1297

1.3 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro- s Secondary Interface
priate safety and health practices and determine the applica-  FIG- 1 Quality Assurance of Analytical Laboratory Data
bility of regulatory limitations prior to use.

Primary Interface

C 1210 Guide for Establishing a Measurement System
2. Referenced Documents Quality Control Program for Analytical Chemistry Labo-
21 ASTM Standards: ratories Within the Nuclear Indusfry

C 986 Guide for Developing Training Programs in the Cl\ﬁ?léaregll:j; g)rclfstﬂ/?;?é?i%:nalysts for the Analysis of
Nuclear Fuel Cyclé y

C 1009 Guide for Establishing a Quality Assurance Pro-3. Terminology
grarr for gnaly%lical Chemistry Laboratories Within the 3.1 Definitions of Terms Specific to This Standard:
Nuclear Industr ' e . L
. . . 3.1.1 qualification—a formal process to provide a desired
Cri{a1|§8fo(?ugseefoi:1Ptrr?ga:qt;nsg Vc\)lfor:i"ggl;?fegiglceCM;f'level of confidence that measurement methods used will
Material@ y y produce data suitable for their intended use. The methods must

C 1156 Guide for Establishing Calibration for a Measure—gﬁﬁit?oséibgggﬁiscggg”firp(;'gglitﬁcgtsignznd must be used under
ment Method Used to Analyze Nuclear Fuel Cycle Mate- '
rials® 4. Significance and Use

[ 4.1 Because of concerns for safety and the protection of
* This guide is under the jurisdiction of ASTM Committee C-26 on Nuclear Fuel NUClear materials from theft, stringent specifications are placed
Cycle and is the direct responsibility of Subcommittee C26.08 on Quality Assuranc@n chemical processes and the chemical and physical proper-
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laboratory to support a project such as the fabrication obound technology. This means that proven laboratory and
nuclear fuel materials, various performance requirements mawstrumental techniques are used in ways recognized and
be imposed on the laboratory. One such requirement is ofteaccepted by the community of users.

the use of qualified methods. Their use gives greater assurances.2.2 Interferences-The method should not be adversely
that the data produced will be satisfactory for the intended useffected by components in the matrix of the material to be
of those data. A qualified method will help assure that the datanalyzed. Knowledge about the method’s limitations and about
produced will be comparable to data produced by the samthe composition of the material should be used to determine if
qualified method in other laboratories. the analysis will be affected by interferences. Other potential

4.2 This guide provides guidance for qualifying measure-4nterferences such as environmental or electrical/electronic
ment methods and for maintaining qualification. Even thougtconditions should be considered in the selection process.
all practices would be used for most qualification programs, 5.2.3 Range—The method should be capable of responding
there may be situations in which only a selected portion wouldadequately across the range of concentration levels that will be
be required. Care should be taken, however, that the effectivencountered for the constituent to be measured. This require-
ness of qualification is not reduced when applying thesement is most often of concern for methods used to measure
practices selectively. The recommended practices in this guidenpurities in materials since impurity concentrations may
are generic; based on these practices, specific actions shouldfhéctuate to a greater extent than other constituents. It is
developed to establish a qualification program. important that the measurement technique used discriminates
. adequately between concentration levels encountered. The
5. Selection of Measurement Methods lowest concentration level that can be measured reliably should

5.1 General be clearly established (detection limit).

5.1.1 Before qualifying a method for a specific application, 5.2 4 Reliability of Method—The method must be capable
there should be assurance that the method has been propesly producing data that will meet the bias and precision
selected for that application. The guidance given in this sectiofequirements established for the required analysis under the
can be used to assess the adequacy of the method’s applicatiepected conditions of use. The requirements are usually
The guidance can also be used to select a new method whenegtablished by the user of the data and they should be based on

new measurement capability is required within a laboratory. the concentration levels of the constituents to be measured and
5.1.2 Measurement methods generally can be classified @&k specification limits set for the constituents.

one of three types as follows: 10
5.1.2.1 Those published as national or international conser. Validation of Measurement Methods

sus standards, 6.1 There are occasions when it is desirable to investigate
5.1.2.2 Those established as acceptable for a specific appthe applicability of a method to a particular use. This may be
cation based on long-term and wide usage, and the case when the method has had limited use or it is being

5.1.2.3 Those having limited use, for example, those usedonsidered for a new or unique application. To provide some
only by a few laboratories or those that are relatively new. confidence that a qualification effort would be successful, it

5.1.3 For some applications, there is a choice available ofhay be desirable to validate the application of the method.
two or more acceptable methods. In those cases, one methodvalidation is not a mandatory step in the selection and
usually recognized as the reference method, particularly if it igjualification process, but it can prevent wasted effort from
a published standard or if it is capable of producing the leasattempts to qualify inadequate methods.

bias and best precision. 6.2 Validation of a method is usually done by an analyst
5.1.4 When choosing a method, the four technical factorsinder controlled conditions. Basically, validation involves
affecting its application should be evaluated as follows: investigating any or all of the selection criteria in 5.2. The
5.1.4.1 Is the method actually capable of providing theintent is to define method capability and to determine if the
specific analysis required? method can be properly applied as intended. If modification of
5.1.4.2 Is the method free of adverse effects from the matrixhe method is required for it to be applicable, validation will
of the particular material requiring analysis? provide the technical information needed for modification.

5.1.4.3 Does the method have the sensitivity and range tvalidation also provides the experience and information to
cover adequately the concentration levels that will be encounwrite a detailed procedure if necessary. The result of the
tered? validation process will be either the rejection of a proposed
5.1.4.4 Is the method capable of producing data that willmethod or confidence that it is acceptable for use as intended.
meet established bias and precision requirements? o
5.1.4.5 Each question must be answered in the afirmativé- Qualification of Measurement Methods
for a method to be acceptable. Although cost is not recognized 7.1 General
as a criterion affecting selection, it could be of concern. 7.1.1 Although a method is selected based on the criteria in
5.1.5 The selection of a method should be based on thg.2 of this guide, there is no assurance that a laboratory can
criteria in 5.2. In situations where a reference method and onactually obtain the performance expected from the method. In
or more acceptable methods are available, there should be aldition, there may not be sufficient assurance that the method
technical restrictions placed on which method is used. is in fact adequate for its intended use. To provide those
5.2 Recommended Practices assurances, demonstration is included in the qualification
5.2.1 Technical Basis-The method should be based on process.
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