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€' Note—Fig. 1 was corrected editorially in February 1997.

Selection and 1.4 This standard does not purport to address all of the
JESSE.N Validation P— safety concerns, if any, associated with its use. It is the
] of New Method responsibility of the user of this standard to establish appro-

priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use.
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C 1215 Guide for Preparing and Interpreting Precision and
Bias Statements in Test Method Standards Used in the
Nuclear Industry

FIG. 1 Quality Assurance of Analytical Laboratory Data

1.1 This guide covers the qualification of analysts to per-
form chemical analysis or physical measurements of nuclear
fuel cycle materials. The guidance is general in that it is
applicable to all analytical methods, but must be applied; Significance and Use
method by method. Also, the guidance is general in that it may
be applied to initial qualification or requalification.

1.2 The guidance is provided in the following sections:

3.1 This is one of a series of guides designed to provide
guidance for implementing activities that meet the require-
ments of a sound laboratory quality assurance program. The

Section . . . . .
Qualification Considerations 4 first of these, Guide C 1009, is an umbrella guide that provides
Demonstration Process 5 general criteria for ensuring the quality of analytical laboratory
Statistical Tests 6 data. Other guides provide expanded criteria in various areas

1.3 This standard does not apply to maintaining qualifica@ffecting quality, producing a comprehensive set of criteria for
tion during routine use of a method. Maintaining qualificationcontrolling data quality. The approach to ensuring the quality
is included in Guide C 1210. of analytical measurements described in these guides is de-

picted in Fig. 1.

o S _ 3.2 The training and qualification of analysts is one of the
1 This guide is under the jurisdiction of ASTM Committee C-26 on Nuclear Fuel

Cycleand is the direct responsibility of Subcommittee C26.08 on Quality Assurance
Applications. -
Current edition approved April 15, 1995. Published June 1995. 2 Annual Book of ASTM Standardéol 12.01.
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elements of laboratory quality assurance presented in Guidgtermining the laboratory’s qualification methodology. A statistical
C 1009, which provides some general criteria regarding quanapproach inclhu_des_ chot_)sing the significance level at Whi(_:h _the determi-
fication. This guide expands on those criteria to provide mordation of qua_llflcat_lon will t_)e _made. 'ihls produce_s a quantitative value of
comprehensive guidance for qualifying analysts. As indicated® two possible risks. This is described further in Appendix X1.

in Guicie C _1009, tht_e qualification process can vary in approacg_ Demonstration Process

and this guide provides one such approach.

3.3 This guide describes an approach to analyst qualification 5.1 The suggested approach to practical demonstration for
that is designed to be used in conjunction with a rigorousnalyst qualification that is described in the remainder of this
program for the qualification and control of the analytical guide involves a comparison of the performance of the analyst
measurement system. This requires an existing data base whigfith the performance of all qualified analysts on a particular
defines the characteristics (precision and bias) of the system &nalytical method. The performance is measured by the analy-
routine use. The initial development of this data base isis of quality control standards and comparison of the results to
described in Guide C 1068. The process described here t§e data base for the analytical method. This approach requires
intended only to qualify analysts when such a data base exisg& data base that describes method performance. The compari-
and the method is in control. son described in this guide is statistical in nature and therefore

3.4 The qualification activities described in this guide as-Statisticians should be involved early in defining the qualifica-
sume that the analyst is already proficient in general laborator{fon process. Other types of comparisons may serve the process
operations. The training or other activities that developed thig¢qually well. However, such comparisons are not addressed in
proficiency are not covered in this guide. Guidance for traininghis guide. If used, they should be defined and documented.
program development is provided in Guide C 986. 5.2 The data base for a given analytical method is generated

3.5 This guide describes a basic approach and principles fdsy all qualified analysts who run quality control samples on an
the qualification of laboratory analysts. If these principles areestablished schedule or frequency. The data base is used to
selectively applied, users are cautioned to ensure that thestablish the bias and precision of the method as routinely used
qualification program implemented meets the needs and réa the laboratory. The data base is established through a
guirements of their laboratory. measurement control program as presented in Guide C 1210.
o , , For a new method, a data base should be established according
4. Qualification Considerations to Guide C 1068 and the analyst should be qualified against

4.1 When a qualification program is being establishedthat data base.
consideration should be given to analyst selection criteria, the 5 3 |f changes in a method occur or changes in the execution
training program, and practical demonstration. The criteria thagf a method occur that render the existing data base description
govern when qualification is achieved should be documentegs the method questionable, the qualification of analysts should
along with methods for determining the knowledge and skill ofhe suspended until the data base is verified or a new data base
the analyst. _ _ is generated. When a new data base is generated, the old data

4.1.1 Analyst selection should be based on establishegase should be archived (retained for future reference) as a part

criteria that are related to the complgxity of the m_ethod thabf the documentation of the laboratory quality assurance
analysts are expected to perform. Criteria should include thBrogram.

minimum education required, any prerequisite training, and the

ovgrall experience required. The selection criteria should bEelected for the analyst after training has been completed. The
defined and documented.

4.1.2 The method-specific analyst training program shoul (flnalystshould analyze the standards over several days, and not

. . ; L n a single session, to match more realistically the conditions
be an established program with a prescribed training Proc&inder which the data base was established

dure. Some mechanism such as an oral or written test should be : .
5.5 Since the control standards may be at different concen-

used to allow an analyst to demonstrate knowledge and ™ : .
understanding of the chemical, physical, instrumental an(Eration levels, the analyst’'s demonstration results are standard-
’ X ' ed using established parameters from the existing data base

mathematical concepts used to execute the method. It f h | dard. Th dardized d d
advisable to monitor progress during training to ensure that thg" €3¢ control standard. The standardized data are used to test
ar conformity to the data base. Statistical tests for the

analyst has a reasonable chance of passing the qualificati L 2 . - .
test. statistical distribution (normality) as well as precision and bias

4.1.3 The practical demonstration of the analyst's ability todre suggested in Section 6. These terms are described in Guide
generate results with the analytical method should be compare(a 1215.

to established criteria. The comparison criteria should be 5.6 If the results of all three tests are satisfactory, the analyst
defined and documented. is qualified on that method. If the analyst does not qualify,

o ) retraining should be required before being allowed to retest for
Note 1—The qualification of analysts, like many other laboratory qualification. The analyst should be given a different set of

activities, has the potential for undetected errors. There are two types . . . L
errors that occur. One is to fail an individual who is actually fully %tandards each time retesting is allowed to maintain the

qualified. The other error is to pass an individual who is, in fact, notindépendence of successive tries. That will allow the same
qualified. The potential for these errors to occur and the potentiaStatistical tests to be used on each set of results. See Fig. 2 for
consequences to the laboratory should be carefully considered whem schematic of the qualification process.

5.4 A predetermined number of control standards should be
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