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Foreword

ISO (the International Organization for Standardization) is a worldwide
federation of national standards bodies (ISO member bodies). The work of
preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which
a technical committee has been established has the right to be represented
on that committee. International organizations, governmental and non-
governmental, in liaison with ISO, also take part in the work. 1SO
collaborates closely with the International Electrotechnical Commission
(IEC) on all matters of electrotechnical standardization.

The main task of technical committees is to prepare International
Standards, but in exceptional circumstances a technical committee may
propose the publication of a Technical Report of one of the following types:

— type 1, when the required support cannot be obtained for the
publication of an International Standard, despite repeated efforts;

— type 2, when the subiject is still under technical development or where
for any other reason there is the future but not immediate possibility of
an agreement on an International Standard;

— type 3, when a technical committee has collected data of a different
kind from that which is normally published as an International Standard
(“state of the art”, for example).

Technical Reports of types 1 and 2 are subject to review within three years
of publication, to decide whether they can be transformed into International
Standards. Technical Reports of type 3 do not necessarily have to be
reviewed until the data they provide are considered to be no longer valid or
useful.

ISO/TR 13530, which is a Technical Report of type 2, was prepared by
Technical Committee 1SO/TC 147, Water quality, Subcommittee SC 7,
Precision and accuracy.

This document is being issued in the Technical Report (type 2) series of
publications (according to subclause G.6.2.2 of part 1 of the ISO/IEC
Directives, 1995) as a “prospective standard for provisional application” in
the field of water quality because there is an urgent need for guidance on
how standards in this field should be used to meet an identified need.

This document is not to be regarded as an “International Standard”. It is
proposed for provisional application so that information and experience of
its use in practice may be gathered. Comments on the content of this
document should be sent to the ISO Central Secretariat.

A review of this Technical Report (type 2) will be carried out not later than
three years after its publication with the options of: extension for another
three years; conversion into an International Standard; or withdrawal.

Annexes A to E of this Technical Report are for information only.
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Water quality — Guide to analytical quality control for water
analysis

1 Scope

This Technical Report (type 2) is a guide with the objective of providing detailed and comprehensive
guidance on a coordinated programme of within-laboratory and between-laboratory quality control for
ensuring the achievement of results of adequate and specified accuracy in the analysis of waters and
associated materials.

This Technical Report and its annexes are applicable to the chemical and physicochemical analysis of
natural waters (including sea water), waste water, raw water intended for the production of potable
water, and potable water. It is not intended for application to the analysis of sludges and sediments
(although many of its general principles are applicable to such analysis) and it does not address the
biological or microbiological examination of water. Whilst sampling is an important aspect, this is only
briefly considered.

Analytical quality control as described in this Technical Report is intended for application to water
analysis carried out within a quality assurance programme. This Technical Report does not address the
detailed requirements of quality assurance for water analysis.

The recommendations of this Technical Report are in agreement with the recommendations of
established quality assurance documentation (for example ISO Guide 25 and EN 45001). A discussion of

quality systems in water analysis is provided in clause 4 to set in context the recommendations on
quality control.

This Technical Report is applicable to the use of all analytical methods within its field of application,
although its detailed recommendations may require interpretation and adaptation to deal with certain
types of determinand (for example non-specific determinands such as suspended solids or biochemical
oxygen demand). In the event of any disparity between the recommendations of this Technical Report
and the requirements of a standard method of analysis, the requirements of the method should prevail.

The basis of the Technical Report is to ensure the achievement of results of adequate accuracy by
adherence to the sequential stages of analytical quality control shown in figure 1.
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To plan and coordinate subsequent activity.
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To eliminate this source of bias in each iaboratory
and to prepare full, more detailed bias checks.

To maintain a continuing check on analytical perfor-
mance- in each laboratory.

To ensure that each laboratory achieves adequately
small errors.

To ensure long-term control of the accuracy and
comparability of analytical results.

Figure 1: Sequence of activity for analytical quality control

The analytical method is the set of written instructions followed by the analyst. The analytical system includes all
aspects of producing results, i.e. method, equipment, analyst, laboratory environment, etc.
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2 Normative references

The following standards contain provisions which, through reference in this text, constitute provisions
of this Technical Report. At the time of publication, the edition indicated was valid. All standards are
subject to revision, and parties to agreements based on this Technical Report are encouraged to
investigate the possibility of applying the most recent editions of the standards indicated below.
Members of IEC and ISO maintain registers of currently valid International Standards.

1SO 5667-1:1980, Water quality - Sampling - Part 1: Guidance on the design of sampling programmes
ISO 5667-2:1991, Water quality - Sampling - Part 2: Guidance on sampling i‘echniques

ISO 5667-3:1994, Water quality - Sampling - Part 3: Guidance on the preservation and handling of
samples

ISO 8466-1:1990, Water quality - Calibration and evaluation of analytical methods and estimation of
performance characteristics - Part 1: Statistical evaluation of the linear calibration function

ISO 8466-2:1993, Water quality - Calibration and evaluation of analytical methods and estimation of
performance characteristics - Part 2: Calibration strategy for non-linear second order calibration

ISO Guide 25:1990, General requirements for the competence of calibration and testing laboratories

EN 45001:1989, General criteria for the operation of testing laboratories

3 The nature and sources of analytical errors

3.1 General

The following clauses provide a succinct discussion of the nature and origin of errors in analytical
results for waters and effluents. Further information on many of the topics covered is given elsewhere
in this Technical Report, and the subject is also discussed extensively in [18].

3.2 Nature of errors

The results of chemical analysis of waters and effluents (like those of all measurement processes) are
subject to error, i.e. the measured concentrations differ from the true concentrations.

3.2.1 Total error

The total error, E, of an analytical result, R, is defined as the difference between that result and the true
value, T; i.e.

E=R-T
As the total error decreases, the accuracy of the result is said to increase.

In general, the total error represents the sum of random error and systematic error.





