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Foreword

ISO (the Inte

rnational 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-governm

ental, in liaison with 1SQ _ also take part in the work 1SO collabaorates closely with the

International
International
The main ta
adopted by

International

Attention is g
rights. ISO s

ISO 17381 w

Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'2.
5k of technical committees is to prepare International Standards. Draft International Stanglards
the technical committees are circulated to the member bodies for voting. \Publication gs an

Standard requires approval by at least 75 % of the member bodies casting-a vote.

rawn to the possibility that some of the elements of this document may be the subject of gatent
pall not be held responsible for identifying any or all such patent rights.

as prepared by Technical Committee ISO/TC 147, Water quality.
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Introduction

In water and waste-water monitoring, an appropriate, standardized procedure exists for practically every
parameter to be investigated. However, in certain circumstances, the employment of a simpler, faster and

often

This

outsi
the W
after
obtai
traini

The
other
labori

The
quali
non-§

production of ready-to-use methods.

more economical method is preferred, provided that this does not entail a breach of legislation.

an be undertaken
e the analytical laboratory, either on-site or as a field test, when the purpose of the test istg characterize
ater under test for either quality or control purposes. In the case of determinands which [are unstable
sampling, and which cannot be stabilized, ready-to-use methods provide the most suitabple means of
hing reliable test results. The test methods are simple procedures for use by a non*chemist fter suitable
ng as well as by the trained chemist.

methods described in this International Standard are not intended as assubstitute for, or glternative to,
standards on the quantitative analysis of waters, which remain the feference methods fpr use in the
ptory.

choice of the most suitable method depends upon the type of-analysis required, and on the necessary
y of the results. This International Standard is intended to{set out boundary conditions fgr selecting a
tandardized analytical method and to define the requirements with regard to both the applichtion and the

When applying the information contained in this Internatienal Standard, highly specialized expert knowledge is

requi
appli

fed when selecting suitable methods, whereas d&ss stringent demands are made upon thg subsequent
Cation, in particular of simplified methods.
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Water quality — Selection and application of ready-to-us
kit methods in water analysis

e test

WARNING — Persons using this standard should be familiar with normal laboratory practice. This

stan
the
com

fard does not purport to address all of the safety problems, if any, associated with
esponsibility of the user to establish appropriate safety and health practices™an
bliance with any national regulatory conditions.

1 $cope
This |nternational Standard gives guidance on the selection, and requirements-for the application
use methods in water analysis. The so-called "ready-to-use methods"<are of increasing inter
comg
certa
resul

n conditions these methods can be applied in routine control of\water quality, provided they
S.

This
Statis
only

International Standard deals with practical aspects “Concerning quantitative ready-to-u
tical evaluations for establishing the equivalence of(ready-to-use methods and standard
mentioned briefly.

As tHe available ready-to-use methods are based\on different analytical principles and also s

its use. It is
i to ensure

, of ready-to-
bst because,

ared to standard methods, they allow fast and often inexpensive fesults for analytical prolplems. Under

give reliable

e methods.
methods are

how different

degrees of accuracy, they are classified into seyeral groups. The aim of this International Standard is to set up

criterja as to when the different kinds of ready-to-use methods may be applied for the analys
paramneters in water samples (e.g. potable  water, river water, process water, waste water) and
are ngecessary to prove their suitability for a certain application.

Ready-to-use methods have to meet special requirements because they are often used by non-c
Interpational Standard lists requirements for the producers of these tests, concerning
envirpnmental aspects as well’as handling and a description of the procedure. There are
requirements concerning the training and supervision of the users of ready-to-use methods.

2 ormative‘references

The ffollowingsreferenced documents are indispensable for the application of this documen
refergnces)’only the edition cited applies. For undated references, the latest edition of th
document(including any amendments) applies.

is of distinct
which steps

nemists. This
safety and
also several

t. For dated
b referenced

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

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

ISO/TR 13530, Water quality — Guide to analytical quality control for water analysis

© 1SO 2003 — All rights reserved
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3 Terms
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and definitions

For the purposes of this document, the following terms and definitions apply.

3.1
reference m

ethod

analytical method that is stipulated by law and is usually standardized

3.2

ready-to-use method
analytical method that is ready-made for use, and may be employed in the field with no need for a laboratory

NOTE A

3.3

more familiar name is "field method".

decision value

discrete indid

3.4
accuracy
degree of ag

NOTE Bq

4 Classi

ation of concentration derived from legal, technical and other requirements

reement of the observed value with the true value of the quantity of interest

th random and systematic errors can contribute to a reduction in accdracy.

fication of ready-to-use methods

Ready-to-us¢ methods are characterized by their readiness for use and their suitability for use in the fie

a rule they

reference m

equire less expenditure, less technical equipment and less expertise than the correspo
thod. Depending upon the nature of the task involved and the method employed, the qua

the analyticgl results obtained using ready-to-use methods may equal the result gained when applyin
correspondinlg standardized methods.

Ready-to-us

accordin
volumet

a)

b) accordin

of a

of a

methods may be classified according to various different aspects:

j to the type of method (e)g. photometric cuvette test, comparator test, test sticks, s
ic determination);

j to the accuracy of the reading
discrete analytical finding, or

range of results.

Ready-to-us

miethods are frequently based on standard methods that have been miniaturized to allow

d. As
hding
ity of
g the

mple

their

direct applicgtion. They may also differ in part from the standard method in their method of detection.

5 Typical areas for the application of ready-to-use methods

5.1

General

Case studies outlining the use of ready-to-use methods in the different areas of application are contained in
Annex B. Ready-to-use methods constitute a useful addition to standard procedures in the following areas.

© I1SO 2003 — Al rights reserved
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Screening

Ready-to-use methods may be used for

— preselection of samples for analysis in the laboratory, and

— selection of the most suitable analytical method (concentration range, interferences).

5.3

Faults in waste-water facilities

Ready-to-use methods may be used for rapid detection of the uncontrolled ingress of pollutants in waste-

wate

5.4

Read
accid

5.5
wate

Read
conc

5.6

Read
plant

5.7
The
answ

poss
suita

6

6.1

The
The ¢

Tacilities.

Accidents with damaging consequences for surface water and ground water

y-to-use methods are a particularly useful means of limiting the amount ofydamage in
ents, due to the rapid availability of the analytical information that they provide.

Control measurements in waste water, drinking water, swimming-pool water,
r, water containing fish, and water for maintaining aquatictanimal and plant lif]

y-to-use methods are employed, for example, for monitoring compliance with the
pntration range for a given parameter.

Monitoring of processes

y-to-use methods can be used to monitor and control processes (e.g. in waste-water facilitie
5, internal water treatment plants and disinfection systems).

Testing for the presence of a given'substance
uestion as to whether or not a giveh substance (e.g. cyanide in waste water) is present
ered by means of ready-to-use methods. The desired detection limit and ability of the test

ble interference from other components in the test sample are the decisive factors in selec
ble ready-to-use method.

Selecting an analytical method

Selection criteria

ollowing criteria should be taken into consideration when selecting the appropriate analy
ecision-making process (see flow chart in Annex A) shall be documented.

the event of

surface
<)

permissible

s, production

may also be
to overcome
ing the most

ical method.

A prerequisite is a known parameter.

a) Basic premises:

— question posed by analysis/aim of determination;

— parameter definition (individual species, e.g. total Fe, Fe2*, Fe3*).

b) Field of application:

— concentration range;

— matrix;

— method limitations/interferences.

©1SO

2003 — All rights reserved
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c)

freq

Boundary conditions:

rapidity (in relation to aim of determination);
mobility (in the field, etc.);

cost;

quality target of analysis;

uency of use (continuous, once only);

qua
lega
ava
The criteria s

frequently re
kept ready, g

6.2 Qualit

The general
analytical res

This relation
requirementg
defined befo
the selection

7 Requitements for the application of ready-to-use methods

71

The environi]
The relevant

Operating pr|
the quality ag

Requirements for the environment

ification of personnel;

| stipulations;

lability and/or ease of acquisition.

hall be weighted differently depending on the intended application. In the ease of tasks whig

beated, the most suitable ready-to-use method should be determined;\the necessary equig
nd the procedure documented in a standard work guideline.

y targets

quality target of analytical questions is to be able to\establish the relationship betwee
ult and its confidence interval on the one hand, and.thé€’decision values on the other.

ship with the decision values means that, the' analytical method to be used is subje
regarding the quality of the analytical results,*These requirements are task related and sh
e the ready-to-use method is applied. Thé)definition of these quality targets forms the bas
of the appropriate method.

hental conditions and“technical facilities should be adequate for the analytical method sele
laws concerning-health and safety at work shall be observed.

bcedures for’putting methods into practice and the documents mentioned in Clause 8 rega
surance-of/analysis shall be kept to hand at the site of analysis.

7.2 Requ1rements for personnel

h are
ment

h the

ct to
Bl be
is for

cted.

rding

7.21

Requirements for decision makers

Decision makers are responsible for selecting the analytical method to be employed and for making sure that
it is performed correctly, by ensuring that personnel are trained and familiarized with their tasks and by
encouraging further training or providing this themselves. They shall also monitor execution of the analysis
and the quality assurance measures. The necessary prerequisite for decision makers is that they have

recognized q

ualifications and/or competencies and experience gained in the specific field of work.

Decision makers shall ensure that basic training courses and further training measures for personnel
performing analyses are documented in a suitable manner and in such a way that they can be verified at any

time.

© I1SO 2003 — Al rights reserved
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Together with their subordinate personnel, decision makers determine measures for quality assurance and
documentation and agree suitable control measures.

7.2.2 Requirements for personnel performing the analysis

Persons entrusted with performing analyses in accordance with this International Standard shall have passed
a basic training course (provided by the manufacturer or the company) demonstrating abilities in and
knowledge of the following items:

— performance of tests;

— gcope of parameters and matrix influences;
— 1nethod limitations/interferences;

— gampling;

— dangers and how to avoid them;

— dlisposal of waste and waste water;

— quality assurance.

The personnel performing the analysis should attend regular further training courses.
7.3 | Requirements for the product

7.3.1] General
This |subclause deals with the most important points that should be apparent from the gccompanying

documentation of a method. All information, either supplied or separately obtainable (enclosed leaflgt, application
docuents, etc.) shall be easily comprehensible and should be written in the country’s national langyage.

7.3.2| Field of application
— parameters (e.g. oxidation state of ion);
— Ineasurement range/graduation; “zero” may not be stated for the lower limit of the operating fange;

— atrix;

mperature range, pH range;

— :I:atrix interferences, measures to be taken for their prevention or elimination;

— storage;
— shelf life.

7.3.3 Basis of the method

— principle of reaction.

7.3.4 How to use the product

— description of supplied reagents (e.g. composition, indications of danger);

© 1SO 2003 — All rights reserved 5
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— description of supplied equipment, such as test vessel, metering device or colour scale;

— description of how and with which measuring instrument the evaluation may be performed;

and particularly important:

— additional reagents required for the application (e.g. acid for pH adjustment);

— additional equipment required for the application (e.g. thermoreactor for COD).

7.3.5 Sampling and samples

— descript
— descript
7.3.6 Perfg
— health a
— handling
— reaction
— ascertai

— cleaning

on of sampling and of sample preparation, if required;

on of sample quantity and volume.

rmance of measurement

nd safety;

, step-by-step (pictogram), introduction, training if necessary;
time (interval);

nment of results;

and maintenance instructions.

7.3.7 Statgment of results

— resolutig
— number
— confiden
— convers

— recomm

7.3.8 Disp(

— waste, W

n;

pf figures after the decimal point;
ce interval of results; pregision;
on table; conversionfactors;

ended methods.of assessing the results.

bsal instfuctions

aste water, hazardous waste;

— return to

the manufacturer.

7.3.9 Characteristic data of the method

— calibration in accordance with ISO 8466-1 or ISO 8466-2;

— available certificate of analysis;

— reference to products for quality assurance by the user (control standard, interlaboratory tests).

© I1SO 2003 — Al rights reserved
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0 Literary references

— description of procedure;

— additional information, examples of possible applications.

8 Quality assurance

As is the case with routine procedures which are employed in the laboratory, quality assurance of ready-to-
use methods is subject to very different requirements, depending upon the handling and nature of the method

in question. In the case of a method which is used regularly (e.g. more than once per week), the

assu

Thesk include (see ISO/TR 13530):

NOTE In the case of methods delivering discréte analytical results, Shewhart or Range type
(ISO/TR 13530) may be employed, whereas a target-yalue chart is suitable for methods stating result rang
case, |the control values are subject to statistical.evaluation. In the latter, the control values are not subjectgd to statistical
evalugtion (mean value, standard error, control limits, warning limits) but instead it is decided whether or no

a preflefined tolerance range (yes/no decision). In this way, target value charts for blank values, mean vg

rates

In the case of occasional use (e{g.)in the event of a fault in a waste-water facility), the points men

woul

shou
performance characteristics before it is used for the first time. In certain individual cases, multipl
meagurement of standards and plausibility checks through dilution or standard addition are
simple measures.

Finally, the s€lection of suitable quality assurance measures depends upon the specific aim of

The
their

9

ance measures may basically be used as for the reference method.

multiple testing;

measurements of standards and possible reference materials;
plausibility tests by means of dilution and standard addition;
g¢omparative tests with reference methods;

interlaboratory tests;

keeping a control chart.

and range can be maintained.

d necessitate an excessivé, not goal-oriented, degree of time and expenditure. Howevg

Jecision.concerning the extent of the measures to be implemented, the results of these m
bssessment, shall be documented.

same quality

control charts
es. In the first

they lie within

lues, recovery

tioned above
r, personnel

d, as far as possible,(be practised in use of the method and it should be characterized in terms of its

b testing, the
available as

the analysis.
easures and

Documentation

The application of this International Standard enables a qualified decision to be made regarding the most
appropriate method of analysis for the task at hand. At the same time, however, the decision-making process
shall be transparent and verifiable to outsiders. For this reason, thorough documentation is especially
important, starting at the beginning of the test and lasting until assessment of the analytical results.
Systematic documentation provides objective proof of the quality of analysis.

© 1SO 2003 — All rights reserved
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The minimum requirements for documentation include:

— presentation of decision criteria in accordance with Clause 6 (see examples in Annex B);
— documentation of the qualifications of decision makers and personnel performing analysis;
— documentation of individual quality assurance measures;

— documentation of continuous quality assurance measures;

— sampling record;

— written report of the analysis, including
— indigation of measured values with clear identification of samples, and
— indigation of the product used;

— deviatiofs from the operating procedure, if applicable;

— assessnpent of results.

8 © 1SO 2003 — Al rights reserved
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Annex A
(informative)

Decision-making process

Sum parameter or single parameter?
Screening for determination
of relevant parameters

# #

Range of application, Quality targets,
result uncertainty matrix interferences

Task, investigation target,

leasl esnhecifications
18gH-SPeGHGaHORS

Decision
<>n basis of the following
boundary conditions l
Handiness * On-site situatioh
« mobility in the field | Equipment (lal./vehicle)
* rapidity * Weather
* 'schedule density » Data managemnjent
; » Staff qualificatipns
Staff requirements ~—
au » Staff status
Costs
+ initial costs
+ costs of renting ~— Financial framgwork
+ operating costs
* personnel costs
Availability

Figure A.1 — Flow chart

© 1SO 2003 — All rights reserved 9
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Annex B
(informative)

Case studies for the decision-making process

B.1 Case 1: Routine operational monitoring of treatment process (potable water)

B.1.1 Task

To monitor flequently the residual coagulant iron(lll) sulfate in final water leaving a water treatnient works, to
check the effjciency of the treatment process.

B.1.2 Question/Investigation target and definition of parameters

A test kit is r¢quired that can determine the concentration of the coagulant ferric sulfate.

B.1.3 Range of application
This needs fo cover a range of concentrations from a value near to.the limit of detection of the refefence

method for that determinand to a concentration which is greater than the prescribed concentration or falue
(pcv), i.e. 0,4 mg/l of Fe.

B.1.4 Boundary conditions

Rapidity: results within a few minutes.

Mobility: should be portablé.

Cost: minimal purchase cost plus reagents.

Frequency of use: variable,from hourly to occasionally.

Legal specifitations: national regulations.

Availability: photometer or comparator type from laboratory suppliers.

to assure that the decision value is not exceeded.

—F

Quality targe|

Personnel: no formal qualifications, basic training course provided by the manufacturer

B.1.5 Decision-making process performed by the head of the laboratory (e.g. a chemical
engineer)

A simple, easy-to-use test is required that can be used by non-scientific staff to provide regular information on
the efficiency of the treatment process.

Regular samples are submitted to a laboratory performing the reference method, but only daily at most, and
often only once per week.

Hence the test is used to monitor any changes in residual coagulant during the daily operation of the plant,

and the staff have the back-up of the laboratory results and their own quality checks, to monitor the
performance of the “ready-to-use” method.

10 © 1SO 2003 — Al rights reserved
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The following tests are selected:

cuvette test: iron (0,05 mg/l to 4,00 mg/l);

colorimetric test: iron (0,05 mg/l, 0,1 mg/l, 0,2 mg/l, 0,4 mg/l, 0,6 mg/l, 0,8 mg/l, 1,0 mg/l).

B.1.6 Quality assurance

Where the test kit or meter is in continuous use, a weekly check should be carried out as follows.

Blank, low and high standard solutions are run to check operator and reagent performance and compared with

labor

btory results. Standards should be within 20 % and 80 % of range of application.

Whete occasional use is required, the above checks should be carried out prior to use, bythe pe

carry|

B.1.]

out the tests.

f Documentation

The quality assurance measures, results of analysis, person performing tests;laboratory compar

actio

B.2

B.2.

To fr
contr

B.2.

Test

n taken to effect the treatment and its consequences are documented.

Case 2: Waste-water control

Task

bquently determine the nutrients ammonium, nitrite and nitrate in waste water, as an importg
bl of sewage treatment plants.

P Question/Investigation target.and definition of parameters

Kits are required with the ability.to*determine the concentration of ammonium-N, nitrite-N an

wast¢ water.

B.2.]

Amm
Nitra
Nitrit
Depe

3 Range of application

onium-N: the determinand shall be measured in concentrations above 1 mg/l.
e-N: the determinand shall be measured in concentrations above 1 mg/I
p-N: the determinand shall be measured in concentrations above 0,1 mg/l.
nding on the type of waste water, other application ranges should be used.

'son about to

son and any

nt part of the

d nitrate-N in

B.2.4 Boundary conditions

Rapidity: results within a few minutes.
Mobility: should be portable.

Cost: low purchase cost plus reagents.
Frequency of use: variable, from hourly to occasionally.
© 1SO 2003 — All rights reserved
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