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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.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procddures used to develop this document and those intended for its further maintenanceyare
described|in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed-\for the
different {ypes of ISO documents should be noted. This document was drafted in accordance with the
editorial fules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention|is drawn to the possibility that some of the elements of this document may)be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Detailq of
any patenf rights identified during the development of the document will be in the.Introduction andjor
on the IS( list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the conveniénce of users and does pot
constitutqg an endorsement.

For an exyplanation of the voluntary nature of standards, the ¢ieaning of ISO specific terms gnd
expressiohs related to conformity assessment, as well as information about ISO's adherence to the
World Tr3gde Organization (WTO) principles in the TechnicakBarriers to Trade (TBT) see www.liso
.org/iso/fpreword.html.

This document was prepared by Technical CommitteeISO/TC 147, Water quality, Subcommittee S@ 2,
Physical, chemical and biochemical methods.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete Jisting of these bodies can be found @twww.iso.org/members.html.
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Introduction

This document has been prepared for the validation of analytical methods applied to the water quality
field. It enables a laboratory to determine the characteristics of a material suitable for determination of
the performances of an analytical method itself.

It is not intended to provide an exhaustive inventory of all published recipes, but to propose a selection
of recipes supporting the characterization of the performances of analytical methods used by a

laboratory. For this reason, a restricted number of recipes are proposed. References giving access to
otherrecipes are available in the Rih]ingrnphy

Thlis document includes four recipes for preparing marine waters and five recipes for Wwagte waters
with controlled characteristics.
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TECHNICAL SPECIFICATION ISO/TS 21231:2019(E)

Water quality — Characterization of analytical methods —
Guidelines for the selection of a representative matrix

j t pecifiesrepresentative-materialssuitablefor-the-determinationef-thepeyformance
racteristics, including uncertainty, during the initial assessment of a quantitative method, used in a
lahoratory, for physico-chemical water analysis.

Thijis document focuses on five main types of water:

—| waters intended for consumption (5.2);

—| natural waters (5.3);
—| waste waters (5.4);

—| marine waters (5.5);

—| recreational waters (5.6).
NOTE Other more specific or less common types of water*can be incorporated in any of the apove types

prqvided appropriate justifications. The characteristics_ of the standard matrix are compatibl¢ with the
characteristics of the samples handled.

2 | Normative references

Thf following documents are referred to“in the text in such a way that some or all of thejir content
copstitutes requirements of this doctiment. For dated references, only the edition cited applies. For
unfated references, the latest edition of the referenced document (including any amendmentf) applies.

ISQ 5667-3, Water quality — Sampling — Part 3: Preservation and handling of water samples
ISQ 6107 (all parts), Water\quality — Vocabulary

3 | Terms and.-definitions

For the purpeses of this document, the terms and definitions given in ISO 6107 (all part$) and the
following apply.

IS) and YEC maintain terminological databases for use in standardization at the following addlresses:

IO Oals L 3 | PNy dalal £ lats Ll 3 Lol
I 10OV UIIICT Ul UVVDIIIS PlClLIUl IIlI. Aavdadlldauit at llLL‘LJD.'I'I VV VV VV.IOU.UI 5,/ UUy

— IEC Electropedia: available at http://www.electropedia.org/

3.1 General vocabulary

3.1.1
matrix
set of constituents of the test sample, except the analyte (3.2.1)

Note 1 to entry: By extension, a matrix defines a group of waters characterized by similar analytical behaviour in
relation to the analytical method used.

© IS0 2019 - All rights reserved 1
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3.1.2
accepted

reference value

value that serves as an agreed-upon reference for comparison, and which is derived as:

a) atheoretical or established value, based on scientific principles;

b) an assigned or certified value, based on experimental work of some national or international
organization;

c) a consensus or certified value, based on collaborative experimental work under the auspices of a
scientific or engineering group;

d) when
speci

Note 1 to ¢ntry: In the specific context of this document, the accepted reference value (or conventionally t
value) of tHe sample is provided according to possibilities by:

— the value from a certified reference material certificate,

— theco
— thear
— theta
[SOURCE:
3.1.3

reference material

material,

has been ¢stablished to be fit for its intended use in a méasurement process

[SOURCE:

3.14
certified
reference

certified Iy a procedure which establishes traceability to an accurate realization of the unit in wh

the prope

at a stated level of confidence

[SOURCE:
3.1.5

assessment procedure
procedureé related\te’ the establishment of the specifications for the performance of a new method ar
or experithentabverification that a method meets theoretically derived quality criteria

3.2 Ter

3.21
analyte
subject of

3.2.2

a), b) and c) are not available, the expectation of the (measurable) quantity, i.e. the mean-
ied population of measurements

hsensus value obtained from an inter-laboratory comparison,
thmetic mean of the repeated measurement values according to the reference method,

'get value by adding analyte to a representative matrix of the scope in question.

ISO 5725-1:1994, 3.5]

sufficiently homogeneous and stable with respect to one or more specified properties, wh

ISO Guide 35:2017, 3.1]

reference material
material (3.1.3), accompanied by a certificate, one or more of whose property values

'ty values are expressed, and for which each certified value is accompanied by an uncertail

[SO/TS 13530:2009,3.2.7]

fa

rue

ich

hre
ich

Nty

d/

ms related to analytical methods

the analytical method

analytical method
unambiguously written procedure describing all details required to carry out the analysis of the analyte
(3.2.1), namely: scope and field of application, principle and /or reactions, definitions, reagents, apparatus,

analytical

[SOURCE:

procedures, calculations and presentation of results, performance data and test report

ISO/TS 16489:2006, 3.3]
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3.2.3

qu

antitative analytical method

analytical method for measuring the quantity of analyte (3.2.1)contained in the test sample

Note 1 to entry: The result can consist of a quantity in a given quantity of test sample.

3.24

limit of detection
output signal or value above which it can be affirmed, with a stated level of confidence, for example
95 %, that a sample is different from a blank sample containing no determinand of interest, and which

co

1ld be estimated hy different means and shall be verified in the intended matrix

:2019(E)

[S(
be

3.2
li
L
loyj
be

No

3.2

URCE: ISO 6107-2:2006, 60, modified — “and which could be estimated by different means
verified in the intended matrix” has been added.]

.5
it of quantification

Q

vest value of a determinand that can be determined with an acceptabledevel of accuracy, w
estimated by different means and shall be verified in the intended matrix

fe 1 to entry: For each matrix, this limit is related to the pair [analyte (3.2.1), method].

.6

reasonable dilution

dil

3.2
sc
co
wh

No

Scdg
or

.
3.3
.

3.3.

inf
int

ution conditions for reducing the concentration of assubstance in a matrix without suh
difying the intrinsic characteristics of the matrix

7

itrix blank values

ues of a given parameter obtained using a fest conducted on a matrix giving rise to a result
it of detection (3.2.4) for the analyte (3.2-1) in question

.8
pe of the analytical method

bination of the various types of matrix and the analyte (3.2.1) concentration range c
ich the analytical method applies

fe 1 to entry: In addition'to’an indication of all the satisfactory performance conditions for each
pe of the analytical method may also include warnings in respect of known interferences from othg
napplicability to som&matrices or conditions.

Terms related to matrix

1
luenee'parameter
rinsic' characteristic of the matrix, independent of the analyte (3.2.1) concentration, a v3

wh

and shall

hich could

stantially

below the

bvered, to

factor, the
r analytes,

iriation of

ich/is liable to modify the analytical result

3.3.2

representative matrix
sample for which all the intrinsic characteristics are characteristic of a type of water or the source of a
group of samples

3.3.3

salinity
mass in grams of solid substances contained in one kilogram of sea water, when the bromide and iodide
ions are replaced by their chloride equivalent, carbonates converted into oxides and all the organic
matter oxidized

© IS0 2019 - All rights reserved
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3.34
leachate
water which has percolated through tipped refuse or other specified permeable material

Note 1 to entry: See Annex D.

[SOURCE: ISO 6107-7:2006, 23]

4 Principle

The purpdse of this document is to specify the concept of a representative matrix and its characteristics
with a view to studying the performance of an analytical method.

For each analyte under test, the scope of an analytical method includes all the matricespunder test,
their desdriptive parameters, and the concentration ranges of the influence parameters, for which the
method is|applicable. The laboratory should define its requirements beforehand in respeet of the scape
of the ana]ytical method, selecting the materials most in line with requirements.

WARNING — The definition of the scope is entirely dependent on the analyst (the validation|or
characterization study manager) and their knowledge acquired while-developing the method.
It is sometimes preferable to segment a scope rather than seek tovalidate an overly genefal
method. In this case, a validation file should be compiled for each scope.

See Figur¢ 1.

4 © IS0 2019 - All rights reserved
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Choice of method and analytes

Scope: water types of water
targeted by the laboratory

l

Selection
of relevant influence

ISO/TS 21231:2019(E)

Water 1

Relevant influence
parameters - Typical
concentration range

of analytes in
laboratory’s practice

No

Prepare-artificial
matrix / matrices

Parameters (1 1o 1 types of WateT,
each with its specificity
in accordance with
Clause 5)

l

Water i

Relevant influence
parameters - Typical
concentration range

of analytes in
laboratory’s practice

Water n

Relevant influence
parameters - Typical
concentration range

of analytes in
laboratory’s practice

Oneor'more
reference material(s)
available with adequate
influence parameters
( Clause 7)?

One or
more of the selected natural
matrices available free from analyte?
(Water 1, ..., Water i,
..Water n)

Figure 1 — Summary flow chart

Use referencp
material(s)

Yes

Use natural
matrix / matrice

5 Influence parameters

5.1 Common parameters for all matrices

The following influence parameters are liable to have an impact on analysis procedures. They shall help
classify the types of water on which the laboratory has validated its method or determined performance
characteristics.

pH;

ion composition and/or conductivity;

© IS0 2019 - All rights reserved 5
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— salinity;

— dissolved organic carbon (DOC) and/or total organic carbon (TOC);

— colour or turbidity;

— suspended particular matter (SPM) content.

During the validation or characterization study, it is up to the laboratory to:

— define, for its practice, the characteristic ranges associated with each of the above parameters;

— justif

— comp

b, if applicable, the lack of influence thereof on the characterized method;

the sgmples analysed, using for example Annex A or Annex C.

5.2 Wa

ter intended for consumption

Water int¢nded for human and livestock consumption is water considered to be fit\for drinking.

Drinking
resource.

water belongs to this category. It includes groundwater that has/been chlorinated in

The minirhum additional characteristics to be included for this category are:

ement this list with other characteristic parameters based on the methods and the sotuirce of

he

— disinflectant presence and content (distributed waters or graundwater chlorinated in the resourge);

— COzc

bntent (natural mineral water), if relevant to subseguent specified analysis requirements.

5.3 Natjural waters

Natural waters are waters taken from the natural’environment not undergoing to any treatment other
than the addition of reagents for analyte presettvation.

Surface waters and groundwater belong'to this category. Brackish waters with salinity lower tHan
30 g/l are|incorporated in this category.

Rainwate

5.4 Wa

[, which is generally notintended for consumption, are incorporated in this category.

Ste waters

Waste walters can origihate from any combination of household, industrial or commercial activit

They incl
collection
systems 0

NOTE 1

NOTE 2
waters.

NOTE 3

ide collected. run-offs and those from any spillage or infiltration from the waste wa
systemincluding the contents of storm water tanks or ponds, discharged into collect
Ir into_the environment.

Waste waters can be collected in common systems or in separate systems.

ter
on

For the purposes of this document, the definition of waste water also includes untreated sanitary

National or local regulations can include lists of substances of concern in relation to sewer discharges.

Annex C gives a list of examples of additional characteristics associated with some sectors of activity.

Some waste waters may have a high salinity.

5.5 Marine waters

Sea water consists of a large number of compounds distributed over the following categories: gases,
particulate matter, colloids, and dissolved elements (see Reference [7]).

6
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The dissolved elements consist of 92 natural chemical elements, approximately two-thirds of which
are present in ultra-trace amounts and are difficult to detect. Sea water is characterized in that the
relative proportions of its 11 main constituents are substantially constant (Dittmar's law [8]) within
1 %. Dittmar's law can thus be used to determine the salinity of sea water by measuring only one of its
components.

The average salinity of sea water is 35 g/kg. It is generally between 30 g/kg (North Atlantic) and 40 g/
kg (Red Sea) but exhibits extreme values in closed or semi-closed seas (6 g/kg in the Baltic Sea, 330 g/

kg

in the Dead Sea). The pH of sea water is approximately 8,2.

5.6 Recreational waters

Re
fra
thg
by

6

6.

Fo
to

pa

6.7

The parameters are those defined in 5.1.

6.

In

Re

6.4

In

1 General

3 Waters intended for consumption

creational waters are bathing, swimming pool, thermal bath and spa waters. They-may b

influence parameters defined in 5.2, by the potential presence of specific disinfection pra
products, and the potential presence of sulfur compounds.

Selection of characteristic parameters of a matrix

" the purposes of characterization of the applicability and4he performances of an analytic
A matrix, the laboratory shall describe the limits of the/ranges associated with the cha
Fameters discussed in this clause.

P All waters

hddition to the characteristics listed in 5.1, waters intended for consumption are characte
their free and total chlorine content;

the nature and content of disinfection reagents and by-products;

their COy contentiif Felevant.

fer to Annex A€ormore detailed characterization of waters intended for human consumpti

Il Natural waters

hddition to the characteristics listed in 5.1, natural waters are characterized by:

e sourced

m natural waters or waters intended for human consumption and are charactenized, in gddition to

ducts and

Al method
racteristic

ized by:

OIl.

tire sampting tocation, inctuding the samptimg deptis

the identified surrounding anthropic pressures.

In the case of groundwater used as drinking water resources, which are treated in situ, free and total
chlorine content should be verified.

6.5 Waste waters

In addition to the characteristics listed in 5.1, waste waters are characterized by:

the original activity sector (see Annex C);

© IS0 2019 - All rights reserved
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— the connected activity sectors in the case of municipal waste water treatment plants (MWWTP)
discharges.

6.6 Marine waters

In addition to the characteristics listed in 5.1, marine waters are characterized by:

— the sampling location, including sampling depth;

— their salinity.

6.7 Red
In additio

— the s4

— the nd
7 Avai
7.1 Ger
The labor
preferenc
— referd
— super]
— matel
— matel

modif
— matel
At least t
realistic ¢
method p

7.2 Maf

When the
select a r{
of quantif

reational waters

h to the characteristics listed in 5.1, recreational waters are characterized by:

mpling location;

iture and content of disinfection reagents and by products.

able materials

jeral

htory shall select study matrices for one or more of the above water types from, in ordef

he

nce materials if the matrix is sufficiently characterized;
numerary material from interlaboratory tests'if stable and sufficiently characterized;
ial obtained by spiking with the real madtrix free from the analytes of interest;

ial obtained by spiking a reasonable(dilution of a real matrix, after adjusting the characterist
ied by the dilution;

ial obtained by spiking of an-artificial matrix based on a recipe (see Annex B).

hree different representative samples of each water type should be studied to provid
valuation of performance of the method on the selected water type. Wherever possible,
brformances shall'be/characterized on a non-artificial sample.

ferial obtained by reasonable dilution of a real matrix

laboratory cannot select a real matrix free from analyte(s) of interest, but it is possible

ication (LOQ) defined for the method under examination, a representative matrix can

of

ics

b g
he

to

pal matrix containing the analyte(s) of interest at a concentration lower than 10x the limit

be

prepared

interest to less than the LOQ defined for the method.

o ) +laaol 4 3 1 f3as o1 +1o + 43 £ | NN f
y UITUtrg I TUO WL UTICTII AtTUITN T TAT THTATT TX, " SU- A S TUTUWTET TITCT LUTICTIIL ATTUTT UT ATIdT y TT(S) (0]

The dilution factor, f; shall be lower than 10. For this dilution, a water free from analyte(s) of interest
having a similar composition to the chosen matrix (major elements and influence factors) shall be used.

Before dilution, the selected matrix shall be characterized on the basis of the influence parameters
chosen for the study. After dilution, these parameters shall be readjusted if required using solid state
reagents or stock solutions of solid state reagents so that the value of each influence parameter remains
within the scope defined by the laboratory.

© ISO 2019 - All rights reserved
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Artificial materials can be prepared according to Annex B, after adjusting the influence parameters
selected based on a bibliographic study, and/or on Annex C, within the concentration range defining the
scope of the method.

7.4 Analyte-specific blank values in matrices

For some analytes, such as heavy metals, no analyte-free natural or artificial matrix can be obtained.
After proper justification, the laboratory should study LOQ as follows.

Determine LOQuwq on ultrapure water.

Calculate LOQwater ; by correcting LOQmq using the recovery of the analyte in the intend
i.e. water by using Formula (1):

Pwater i

where

Th

LOQwateri is the LOQ of the method for the analyte in water‘type i;

LOQmq is the LOQ of the method for the analyte incultra pure water;

Pwater i is the mean recovery of the method forthe analyte in water type i.

Report

the¢ information requested by the assessment procedure:

a)
b)

c)

d)

©lI

the name of the tested matrix aecording to the typology defined in Clause 5;

the characteristic parameters of the matrix according to Clause 6 and the associated repr
ranges (scope);

the influence parameters tested, the justification for their selection and the repr
contents;

the sourcef-the matrix and, if applicable, its preparation method.

ed matric,

M)

E quantitative analytical method assessment report, for a given matrix, shall include, in addition to

psentative

psentative

SO 2019 - All rights reserved
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Annex A
(informative)

Characterization of waters intended for human consumption and
mineral waters

Water int¢nded for human consumption produced, is generally characterized by:
— the aljsence of suspended solids;

— arelatively low organic content (TOC < 4 mg/ 1);

— acondluctivity at 25 °C between 50 uS/cm and 1 100 uS/cm and

— apH between 6 and 9.

Waters sqmpled during the production cycle, or at distribution point, ofteh/show traces of oxidants
used to disinfect resource water, usually chlorine, chlorine dioxide or ozetie at levels between 0,2 mg/1
and 2 mg/l. Depending on the parameters to be analysed, it may He necessary to eliminate these
traces of pxidants by a neutralizing agent, usually sodium thiosulfaté pentahydrate added to reach a
concentraftion between 20 mg/1 and 200 mg/1.

The oxidant addition may also generate disinfection by-products, mainly trihalomethanes, bromates,
chlorates.

Mineral waters show generally the same figures, withput addition of oxidant, but some of them are also
character]zed by:

— high thineralization level (higher than 2 g/1);
— presehce of carbon dioxide (sparkling(waters), or
— presehce of sulfides (thermal waters).

To select 4 representative model water for the validation of a method dedicated to the analysis of Wallter
intended for human consumption, the data listed above, and, where their presence might influemce
on the aralytical protocol,sthe presence of ions representative of the catchment zone, nature gnd
concentraltion, according-to-the geological characteristics thereof is taken into account.

10 © IS0 2019 - All rights reserved
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Annex B
(informative)

Examples of preparation of artificial matrices and representative

characteristics

Overview

Thiis annex gives examples of formulae that may be used to prepare various water types in a reproducible

mgnner, to be used for the validation of analytical method.

NOTE In case of use for quality control (QC), suitable procedure for homogenegity ‘dnd stability ch
be found, if necessary, in ISO Guide 80[19].

Equipment

.1 Balance accurate to 1/10 mg.

.2 Common laboratory glassware.

.3 Non-actinic glassware for storage of stock'solutions.
.4 Flask with screw cap, for degassingbeer.

.5 Laboratory mixer, comprising-an inert container and a lid, for waste water preparatic

Reagents

reagents used for a fermula should be of sufficient quality (at least “analysis quality
erwise indicated, water compliant to ISO 3696 shall be used to implement these formulae,

.2 . Nitric acid, HNO3, c(HNO3) = 15,8 mol/l, p = 1,4 kg.

B.3.3 Ammonium chloride, NH4CI, anhydrous.

B.3.4 Potassium bromide, KBr, anhydrous.

B.3.5 Aluminium chloride hexahydrate, AlCl3-6H;0.
B.3.6 Magnesium chloride hexahydrate, MgCl,-6H>0.
B.3.7 Anhydrous calcium chloride, CaCly.

B.3.8 Strontium chloride hexahydrate, SrCl;-6H>0.

© IS0 2019 - All rights reserved
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B.3.9 Potassium chloride, KCI, anhydrous.

B.3.10 Sodium chloride, NaCl, anhydrous.

B.3.11 Sodium fluoride, NaF, anhydrous.

B.3.12 Sodium hydroxide, NaOH, solution 0,10 mol/l.

B.3.13 Sodium hydrogen carbonate, NaHCO3, anhydrous.

B.3.14 Barium nitrate, Ba(NO3)2, anhydrous.

B.3.15 Manganese nitrate hexahydrate, Mn(NO3)2-6H30.
B.3.16 Cgpper nitrate trihydrate, Cu(NO3)2:-3H0.

B.3.17 Zinc nitrate hexahydrate, Zn(NO3)2:6H>0.

B.3.18 Ldad nitrate, Pb(NO3)3, anhydrous.

B.3.19 Pgtassium acid phosphate, (KH,P04), anhydrous.
B.3.20 Sqdium sulfate, Na;S04, anhydrous.

B.3.21 Fdrric sulfate, Fe(S04)3, anhydrous.

B.3.22 Mhgnesium sulfate, Mg;S04, anhydrous:

B.3.23 Urea, (NH3)2CO.

B.3.24 Kaolin.

Argillacedqus rock containing kaolinite, hydrous aluminium silicate (2Si03, Al;03, 2H20). This rock is
friable, impermeable and refractory.

B.3.25 Degassed beer,\Industrially produced commercial drink, obtained by fermenting a mixturg of
cereal grajns, malt andhops. “Low-calorie” quality (<1 180 J/ml).

Transfer he beer-into a closed container with capacity 20 % greater than the quantity of beer to|be
degassed.|Closeyshake vigorously, then release the pressure by slightly loosening the cap. Leave to rest
in the refijigeyator for 24 h.

Bring to ambient temperature before use.
B.3.26 Microcrystalline cellulose, dried to constant mass at 105 °C and kept in a desiccator.

B.3.27 Dry salt for marine aquarium.

A commercial mixture of mineral salts for marine aquariums, such as sold in pet shops for example,
dried to constant mass at 105 °C and kept in a desiccator.

B.3.28 Yeast, Saccharomyces cerevisiae, also called baker's yeast, fresh.

12 © IS0 2019 - All rights reserved
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B.3.29 Peptone.

:2019(E)

An animal protein digestate used in the preparation of biological culture media, containing 212 %

nitrogen.

B.4 Marine waters

B.4.1 General

Theseformulae enable preparation of a3 solution containing mineral salts in comparable pro
r r r

ortions to

o r
a sea water, corresponding to a typical heavy metal-enriched sea water, that is reproducible'g
when it is necessary to simulate a marine water.

p

—

eparation of stock solutions is required.

B.4.2 Stock solutions

B.4.2.1 Stock solution No. 1

In p 1 1volumetric flask, place 500 ml of water. Dissolve:

MgCly-6H0: 5556 g
Cally: 579¢g
Sr(l,-6H70: 21g

Adjust to 1 1 with water. Store in a carefully stoppered amber glass flask.

B.4.2.2 Stock solution No. 2

In p 11 volumetric flask, place 500 ml of;water. Dissolve:

Kd: 69,5g
NaHCOs3: 20,1g
KBr: 10,0 g
H3BO3: 2,7g
NalF: 03g

Adjust to"ITwith water. Store in a carefully stoppered amber glass flask.

nd usable

B.4.2.3 Stock solution No. 3

In a 11volumetric flask, place 500 ml of water. Dissolve:

Ba(NO3)y: 0994 g
Mn(NO3)2-6H;0: 0,546 g
Cu(NO3)7-3H20: 0,396 g
Zn(N03)2-6H;0: 0,151 g
Pb(NO3)s: 0,066 g

© IS0 2019 - All rights reserved
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Adjust to 11 with water. Store in a carefully stoppered amber glass flask.

NOTE

Larger quantities of stock solutions can be prepared by proportionally adapting the above
formulations.

B.4.3 Preparation

B.4.3.1 Artificial marine waterlZl], [10]

In a 11 volumetric flask, place 800 ml of water. Dissolve:

NacCl:
Anhydrou

Add 20 ml
the pH to

The artifi

NaCl:
NazS04:
KCI:
NaHCOs3:
KBr:
H3BOs3:
NaF:
MgCly:
CaCly:
SrCly:

This prep

B.4.3.2

24,534 g
s NaxS0g4: 4,094 g

of stock solution No. 1 and 10 ml of stock solution No. 2. Shake vigorously. Adjustto 1 1. Adj
B,2 with a few drops of 0,1 N sodium hydroxide solution (B.3.12).

Fial marine water thus prepared has the following composition:

Concentration (g/1)
24,534
4,09
0,695
0,201
0,100
0,027
0,030
20
1,16
0,025

hration should be used immediately after preparation.

Heavy hetal-enriched artificial marine water[11]

Add 1 ml

f stock solution No. 3 to 11 of artificial marine water (B.4.2.1).

lIst

The heavy metal-enriched artificial marine water thus prepared has the following composition:

NaCl:
NaS04:
KCl:

NaHCOa:

14

Concentration (g/1)
24,534
4,09
0,695

0,201

© ISO 2019 - All rights reserved
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KBr: 0,100
H3BOs3: 0,027
NaF: 0,030
MgCly: 5,20
CaCly: 1,16
SrCla: 0,025
Ba[NO3)3: 0,000 994
Mn(NO3)2-6H20: 0,000 546
Cu[NO3)2:3H20: 0,000 396
Zn[N03)2:6H20: 0,000 151
Pb[NO3)3: 0,000 066

Thiis formula should be used immediately after preparation.

B.4.3.3 Artificial marine water as per Kester[15]

Digsolve in 750 ml of distilled water:
Compound NaCl Na3S04 K€l NaHCO3 KBr  H3BOs3
Mass (g) 23,926 4,008-.@,0,677 0,196 0,098 0,026

Add:

Solutiona Volume (ml)

MgClz-6 H20: 1 mol-1-1 53,27

Caflz-2 H20: 1 mol-l-1 10,33

Sr(l,-6 H20: 0,1 mol-1<1 0,90

a

M4

bolutions with‘precise concentrations of silver nitrate.

ke up to kg with distilled water.

Thiis water has a salinity of 35,00 g/kg.

NaF
0,003

©lI

SO 2019 - All rights reserved
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B.4.3.4 Controlled-salinity artificial marine waters as per Grasshoffl15], [16]

B.4.3.4.1 Artificial marine water as per Grasshoff — Formula 1

Dissolve in 500 ml of distilled water (solution G1a):

Compound NaCl NazS04 KCl NaHCO3 KBr H3BO3 NaF

Mass (g) 239 4,0 0,7 0,2 0,1 0,03 0,003
Dissolve ih 455 ml of distilled water (solution G1b):

Compound MgCl-6 H20 CaClz-2H0 SrCl-6H,0
Mass (g) 10,8 1,5 0,025

Mix solutipns G1la and G1b, measure the salinity of the mixture (S approximately\35).

B.4.3.4.2 | Artificial marine water as per Grasshoff — Formula 2

Dissolve ih approximately 800 ml of distilled water:
Compound NacCl NaHCO3 MgS04-7 H20

Mass (g) 32 0,2 14
Make up tp 11 with distilled water: salinity is equal to-34,2 (chlorosity = 19,4 g/1).

B.5 Walste waters

B.5.1 General

Waste wdters can have very variable compositions depending on their source. The formulati
suggested below contain compounds in concentrations such as those that can be found in trea

ns
ed

urban wagte water dischargessThey are not intended to represent all waste waters, but can provide a

material enablingassessment of the initial performances and performances over time of
methods on a reproducible and inexpensive material.

If the labgratory wishes to refine the prepared material in order to adapt its representativeness
certain tyjpes of disehiarges, it may select the relevant substances or interfering substances using
substancg lists provided in Annex C.

B.5.2 WTP waterl9]

he

to
he

Place approximately 500 ml of water in the container of the mixer. Set the mixing speed to the lowest.

Add in this order:

Microcrystalline cellulose (B.3.26): 0,400 g
Dry salt for marine aquarium (B.3.27): 2,000 g
Kaolin (B.3.24): 0,080 ¢g
Degassed beer (B.3.25): 120,0 ml

Mix for 30 s. Transfer quantitatively to a 2 1 volumetric flask and adjust.

16 © IS0 2019 - All rights reserved
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This solution may be kept in the refrigerator for 24 h. Preservative additives described in ISO 5667-3
should be added depending on the analytical method to be assessed.

Th

e typical characteristics of this effluent are listed in Tables B.1 and B.2.

B.5.3 Discharge water

B.5.3.1 Source of the formula

This formula has been used by INERIS since 2005 (see Reference [17]). The values have been chosen

re%aramg applicable national French regulation setting the technical requirements, r
collection and waste water treatment plans:

suspended solids are represented by microcrystalline cellulose in the proportion-of250 1

the total nitrogen content of 10 mg/1 will be obtained using a mixture of uiea and a
chloride;

the total phosphorus content of 1 mg/1 will be obtained using KH,POZx:

Al
10

minium and iron are not part of the monitoring of discharge.waters and do not app
databases (International Office for Water). On the other hand, they are regularly j

interlaboratory test materials, for example those supplied by AGEAE (General Association g

blating to

mg/1;

mmonium

bar in the
bresent in
f Analysis

anfl Testing Laboratories). Based on the study of contents between June 2003 and May 2004, a typical
content of 200 pg/1 for each of these is proposed, expressedas total metal, for a given range df:
Alfpg/1): 170 to 775

Fe|(ng/1): 130 to 590

As|this model is intended for studying the performances of methods in a limited catchmept area or
in p specific industrial sector, it is always._created based on drill water or water for consumption in
the¢ geographical area concerned; this isswhy only anthropogenic parameters are adjusted by means of
reggents. Its composition in terms pf\hiain elements is to be recorded.

B.5.3.2 Preparation

Pldce approximately 500 mLof water in the container of the mixer. Set the mixing speed to th¢ lowest.
Add in this order:

Mifrocrystalline.cellulose (B.3.26) 500 mg

Urga (B.3.23))and ammonium chloride (B.3.3) Equiv 20 mg nitrogen each

KH,P@41B.3.19) Equiv 2 mg phosphorus

AlCIz"6H0 (B3:5) Equiv 400 ig aluminium

Fe(S04)3 (B.3.21) Equiv 400 pgiron

Mix for 30 s. Transfer quantitatively to a 2 1 volumetric flask and adjust. Check the characteristic
parameters of the prepared effluent; adjust if necessary using the reagents above.

This solution may be kept in the refrigerator for 24 h. Preservative additives described in ISO 5667-3
should be added depending on the analytical method to be assessed.

Th

e typical characteristics of this effluent are listed in Tables B.1 and B.2.

© IS0 2019 - All rights reserved
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B.5.4 Artificial effluent 1[12]

To 11 of deionized water, add:

Compound Microcrystalline Urea Yeast NaCl K2HPO4 CacClp MgS04
cellulose
Qs 0,400 g/1 0,03g/1 0,11g/1 0,007g/1 0,028g/1 0,028g/l 0,028¢g/]

Mix and check the characteristic parameters of the prepared effluent; adjust if necessary using the
reagents gbeve:

The typical characteristics of this effluent are listed in Tables B.1 and B.2.

This solutjion should be prepared daily. Preservative additives described in ISO 5667-3 should-be added
depending on the analytical method to be assessed.

B.5.5 Artificial effluent 2[11]

To 11 of deionized water, add:

Compopund Peptone Urea Yeast NaCl K2HPO4 CaCly MgS04
Qs 0,16 g/1 0,03g/1 011g/l 0,007g/l 0,028g/l 0,028g/1 0,028 g/l

NOTE 0,9 ml of the food product Viandox®1) can replace the peptone. Before dilution, it has the followjing
characterigtics: COD: 260 g/1, BOD: 155 g/1, Kjeldahl nitrogen: 26 g/1,NH4*: 7 g/1P043-: 3,6 g/1 (see References [[L2]
and [14]).
The typical characteristics of this effluent are listed in Table B.1.

Check thecharacteristic parameters of the prepared effluent; adjust if necessary using the reagents abgve.

This solutjon should be prepared daily. Preservative additives described in ISO 5667-3 should be added
depending on the analytical method to be assessed.

B.5.6 Artificial effluent 3[13]

A commeycial mixture comprising meat, vegetable extracts and sugars (Viandox®) can constitute|an
anthropogenic model of dissolved organic matter. It contains 42 g/l carbohydrates, 173 g/I protein, gnd
0,77 mg/l|fat (see Reference\[14]).

Artificial [waste watepycan be prepared based on Viandox®, by diluting at 1 % in mineral water.
Dissolved|organic matter is simulated by 1 g of yeast.

The typical characteristics of this effluent are listed in Tables B.1 and B.2.

Check the characteristic parameters of the prepared effluent; adjust if necessary using the reagents
in B.4.1.

This solution should be prepared daily. Preservative additives described in ISO 5667-3 should be added
depending on the analytical method to be assessed.

B.5.7 Typical values of the characteristic parameters of waste water formulae

The typical values of the characteristic parameters of the waste water formulae described in B.5
were measured on formulae that were reconstituted based on water for consumption distributed in

1) Viandox® is an example of a suitable product available commercially, solution of a product similar to OXO®,
VEGEMITE®, or BOVRIL®. This example is given only as information for the convenience of users of this document
and does not constitute an endorsement by ISO of this product.

18 © IS0 2019 - All rights reserved
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the Commune of Verneuil-en-Halatte (France, Oise), natural water or based on deionized water if the
formula specifies this.

Two types of parameter were measured:

— the influence parameters defined in 5.4;

— the characteristic parameters commonly measured in a regulatory framework.

The parameters other than those defined in 5.4 are given to enable the laboratory to link the formulae
to the samples it normally examines.

© IS0 2019 - All rights reserved 19
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Annex C
(informative)

Occurrence of chemical substances in waste water, by industrial

activity sector

C.

Su
dis
for
Re

Su
ex

During these investigations, an extensive list of substances was séarched.

|l Sources

bstances generated by industrial activities have been identified through an investigati
charge of hazardous substances into surface water by a representative of set Ifistallations
Protection of the Environment (ICPEs) launched in France in 2002 and~completed in
ference [5]).

bstances for which occurrence is recorded at final discharge of WWTPs were identified
haustive investigation conducted between 2009 and 2013 (see Reference [6]).

Alkylphenols: nonylphenols, octylphenols

Aniline: 2-chloroaniline, 3-chloroaniline, 4-chloroaniline, 3,4-dichloroaniline, 4
nitroaniline

BTEX: benzene, ethylbenzene, isopropylbenzene, toluene, xylenes (all isomers)

Chlorobenzenes: chlorobenzene, 1,2-dichlorobenzene, 1,3-dichlorobenzene, 1,4-dichlor
1,2,3-trichlorobenzene, 1,2,4-trichlorobenzene, 1,3,5-trichlorobenzene, 1,2,4,5-tetrachlor
pentachlorobenzene, hexachlorobenzene, 1-chloro-2-nitrobenzene, 1-chloro,3-nity
1-chloro,4-nitrobenzene

Chlorophenols: 2-chlorephenol, 3-chlorophenol, 4-chlorophenol, 2,4-dichl
2,4,5-trichlorophenol, 24;6-trichlorophenol, pentachlorophenol, 4-chloro, 3-methylphenc

HVOCs: dichloromethane, trichloromethane, carbon tetrachloride, 1,1-dichld
1,2-dichloroethane,~ 1,1,1-trichloroethane, 1,1,2-trichloroethane, 1,1,2,2-tetrachld
hexachloroethane, 1,1-dichloroethylene, 1,2-dichloroethylene, trichlor
tetrachloroethylene, 2-chlorotoluene, 3-chlorotoluene, 4-chlorotoluene, 3-chloropre
chloride);Hexachlorobutadiene, hexachloropentadiene, vinyl chloride

Metalssarsenic, cadmium, chromium, copper, lead, mercury, nickel, zinc

on on the
Classified
2007 (see

during an

-chloro,3-

obenzene,
obenzene,
obenzene,

rophenol,
1

roethane,
roethane,
bethylene,
he (allyle

ranthene,

©lI

PAH: anthracene, fluoranthene, na

phthalene, Benzo [a] Pyrene, Benzo [k] Flud

Polybrominated diphenyl ethers (congeners 47, 99, 100, 154, 153, 183, 209)

OTC: monobutyltin cation, dibutyltin cation, tributyltin cation, triphenyltin cation

Pesticides: Alachlor, Atrazine, Simazine, Trifluralin, Chlorfenvinphos, Chlorpyrifos, Diuron,

[soproturon, alpha Endosulfan, beta Endosulfan, alpha Hexachlorocyclohexane
Hexachlorocyclohexane

PCB: congeners 28, 52, 101, 118, 138, 153, 180
C10-C13 SCCP, Biphenyl, Epichlorhydrin, Tributylphosphate, Chloroacetic acid, 2-nitrotolu
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C.2 Industrial activities

Table C.1 gives a list of industrial activity sectors where hazardous substances are potentially present

in aqueous discharges from establishments carrying out the said industrial activity.

Table C.1 — Industrial activity sectors and sub-sectors

Sector No. ACTIVITY SECTORS ACTIVITY SUB-SECTORS
1 SLAUGHTERHOUSES /
2 OIl. and GAS INDUSTRY. 2.1 Refining plans
2.2 0Oil and gas storage sites and terminals
2.3 Oil and gas industries: mixing and condition-
ing facilities for petroleum products
2.4 0il and gas industries: synthesis,and convert
sion facilities for petroleum products (excluding
petrochemicals)
3 WASTE TREATMENT AND 3.1 Collection, pretreatmentor treatment of haz-
STORAGE INDUSTRY ardous waste
3.2 Non-hazardouswaste storage facilities
3.3 Urban wastes incineration units
3.4 Tank washing
3.5 Othernhon-hazardous waste treatment sites
4 GLASS INDUSTRY 4.1 Glass melting
4.2vCrystal works
4.3 Other activities
5 THERMAL ELECTRIC POWER PLANTS /
6 CHEMICAL INDUSTRY
[Fine chemistry, mineral chemistry, organic
chemistry, chlorochemicals, cosmetics,
petrochemicals, fertilizer ptoduction,
manufacture of explosives, pharmaceuticals
(excluding galenics), phytopharmaceutical
products].
7 MANUFACTUREQF GLUES AND ADHESIVES |/
8 MANUFACTURE OF PAINTS /
9 MANUFAEGTURE OF PIGMENTS /
10 PLASTICS INDUSTRY /
11 RUBBER INDUSTRY /
12 TEXTILE INDUSTRY 12.1 Finishing
12.2 Bleaching
13 PAPER INDUSTRY 13.1 Preparation of chemical pulp
13.2 Preparation of non-chemical pulp
13.3 Manufacture of paper/cardboard
14 METALLURGY 14.1 Steelworks
14.2 Ferrous metal casting
14.3 Non-ferrous metal casting
14.4 Production and/or processing of non-fer-
rous metals
24 © IS0 2019 - All rights reserved
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Table C.1 (continued)

PLANTS

Sector No. ACTIVITY SECTORS ACTIVITY SUB-SECTORS

15 PHARMACEUTICAL INDUSTRY: formulation |/

of pharmaceutical products
16 PRINTING INDUSTRY /
17 AGRI-FOOD INDUSTRY /

(Products of animal origin)
18 AGRI-FOOD INDUSTRY 18.1 Wine production

(Products of plant origin)

* 182 AGRI-FOOD INDUSTRY (products qf vegetal
origin) excluding wine production

19 TANNERY AND LEATHERWORKS /
20 METALLUGY INDUSTRY /
21 SURFACE TREATMENT, COATING /
22 TIMBER INDUSTRY /
23 CERAMICS AND REFRACTORY MATERIALS
24 MUNICIPAL WASTE WATER TREATMENT

Table C.2 gives an overview of the occurrence of the investigated substances in each industj

Supstances are noted:

—| R:when the substance has been found on a regular basis;
—| O: when the substance has been found occasionally;
—| /: when the substance has not been found in‘the sector or sub-sector.

When the occurrence of a substance in an industrial sector varies according to the sub-sector ¢

the¢ indications take this into account.

When a substance listed under CA“has not been found in any sector, this substance is nl

Table C.2.

Forl industrial sector of chentical industry (sector 6), no occurrence data are given in Table
the large variety of individual situation, not leading to a unique tendency. The interfering
should be derived from(the overview of the activity of each facility.

ial sector.

oncerned,

ot part of

C.2, due to
substance

© IS0 2019 - All rights reserved
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