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Foreword

[SO (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 procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the
[SO/IEC Directives, Part 2 (see www.iso.org/directives).

[SO draws attention to the possibility that the implementation of this document may involve the use of (a)
patent(s). ISO takes no position concerning the evidence, validity or applicability of any claimed patent
rights in respect thereof. As of the date of publication of this document, ISO had not received notice of (a)
patent(s) which may be required to implement this document. However, implementers are cautioned that
this may not represent the latest information, which may be obtained from the patent database available at
www.iso.org/patents. ISO shall not be held responsible for identifying any or all such patent rights.

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and expressions
related to conformity assessment, as well as information about ISO's adherence to the World Trade
Organization (WTO) principlesin the Technical Barriers to Trade (TBT), see www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 147 Water quality, Subcommittee SC 6,
Sampling (general methods).

Alist of all parts in the ISO 5667 series can be found on the ISO website.

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

Microplastic occurrence in the environment is a prominent concern both to the public and to the scientific
community. Determining the amount and distribution of microplastics in water bodies and domestic water
is therefore a critical task.[l-[6] However, the methodology for sampling microplastics in water samples is
still lacking in precision. Consistent methodology is only starting to emerge, but still no universal protocol
exists for the sampling of these contaminants in water.

The presence of small plastic fragments in the ocean was first reported in 1972,[Z] but it was in 2004 that
the term “microplastics” was proposed for the first time to describe plastic particles of a few micrometres in
diameter.[8] Since then, a wealth of information became available on the abundance and type of microplastics
in the marine environment, freshwater and estuarine systems. However, the different studies have used
diverse techniques to sample, extract, treat and detect microplastic present in water.

There are many reasons why different studies investigating microplastic occurrence in water and
wastewater show different results. The disparity between some of the findings (for microplastic type
and abundance) can be partially explained by the fact that differing sampling techniques have been used.
Variables pertaining to both time of year and time of day, flow rate and volume of water sampled, grab
sampling or sieving the water over an extended period, the use of plastic containers or tubing, selection of a
few parts of the sample for analysis, or dissimilar devices to capture the microplastic fragments, can be the
causes of variation in study results.

While several standards for water sampling and water quality already exist (e.g. ISO 5667 series and, in
particular, ISO 5667-17), microplastics as particular determinands pose a specific challenge which requires
a more specific approach. For example, microplastics sampling requires the use of very specific materials
for collecting, handling and storing to avoid cross-contamination. Also, microplastic buoyancy can vary
depending on their composition, size, shape or colonization by microorganisms, and microplastics are not
homogeneously distributed in the water column. Therefore, a more targeted and detailed set of sampling
protocols is required to account for these differences. To better understand the fate and impact of
microplastics in the environment, a more specific standardized sampling approach should be adopted and
applied.
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Water quality — Sampling —

Part 27:
Guidance on sampling for microplastics in water

WARNING — Persons using this document should be familiar with normal laboratory practice. This
document does not purport to address all of the safety problems, if any, associated with its use. It
is the responsibility of the user to establish appropriate safety and health practices and to ensure
compliance with any national regulatory conditions.

IMPORTANT — It is essential that tests conducted according to this document be carried out by
suitably trained staff.

1 Scope

This document specifies the basic methods for sampling suspended microplastics in water (domestic water,
freshwater, seawater, treated wastewater and untreated wastewater), for their subsequent characterization.
Suspended particles can also include synthetic or semi-synthetic polymeric materials (such as rubber). This
document does not cover chemical analysis, biological (ecotoxicological) methods or physical methods, nor
the pre-treatment or digestion methods intrinsic to such analyses.

This document covers general methodologies:

— for grab sampling, sampling using a set of successive filters of different pore sizes (cascade filtration), for
water samples with low, medium and high content of suspended solids, and

— for net sampling using, for example, manta, plankton or neuston nets.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content constitutes
requirements of this document. For dated references, only the edition cited applies. For undated references,
the latest edition of the referenced document (including any amendments) applies.

ISO 5667-3, Water quality — Sampling — Part 3: Preservation and handling of water samples

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

[SO and IEC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

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

31
microplastic
solid plastic or synthetic polymer particle insoluble in water with the largest dimension between 1 pm and 5 mm

Note 1 to entry: Microplastics can show various shapes.

Note 2 to entry: This definition encompasses the ISO/TR 21960 definitions of large microplastics and microplastics.
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3.2

plastic

material which contains as an essential ingredient a high polymer and which, at some stage in its processing
into finished products, can be shaped by flow

[SOURCE: IS0 472:2013, 2.702, modified — Notes 1 and 2 to entry have been deleted.]

3.3
rubber
family of polymeric materials which are flexible and elastic

[SOURCE: ISO 1382:2020, 3.420, modified — the domain and Notes 1 and 2 to entry have been deleted.]

3.4
suspended solid
solid remaining in suspension in water, which can be removed by sedimentation, filtration or centrifugation

[SOURCE: ISO 6107:2021, 3.554]

3.4.1
high suspended solid content
concentration of solids suspended in water above 500 mg/1

3.4.2
medium suspended solid content
concentration of solids suspended in water ranges between 100 mg/1 to 500 mg/1

3.4.3
low suspended solid content
concentration of solids suspended in water ranges between 1 mg/I to 100 mg/1

3.5

grab sample

single discrete sample directly collected from a water body at a specific time and location (and depth when
relevant)

3.6
blank
sample identical to the sample of interest, but in the absence of the determinand

3.7
field blank
blank (3.6) to verify possible contamination during sampling

Note 1 to entry: A field blank is prepared in the laboratory using water (filtered before use through an inert filter with
a pore size smaller than 1 pm) and sent with the sampling personnel for exposure to the sampling environment.

3.8
domestic water
water either in its original state or after treatment

Note 1 to entry: Domestic water is intended for human use, such as cooking, food preparation, washing, drinking or
other domestic purposes.

39

limit of detection

smallest true value of the measurand which ensures a specified probability of being detectable by the
measurement procedure

Note 1 to entry: For microplastics (3.1), the limit of detection is defined as the methods’ capability of reliably detecting
at least one particle or a defined mass.
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[SOURCE: ISO/TR 22930-1:2020, 3.6, modified — the term has been changed from "detection limit" to "limit
of detection"”, Note 1 to entry has been replaced and Note 2 to entry has been deleted.]

4 Principles and general considerations
4.1 Methodologies

4.1.1 General

The microplastic sampling approaches described in this document can be grouped mainly as grab sampling
and volume-reduced sampling.

Grab sampling (also known as spot sampling) consists of collecting a given volume of water (without
reducing it during this procedure). Subsequent separation, pre-treatment (when required) and analysis
of the microplastics are done in a laboratory. In volume-reduced sampling, the microplastics are collected
while reducing the volume of water during the sampling process, by passing the water through nets or
sieves. The collected microplastics are preserved for further processing in a laboratory.

4.1.2 Grab sampling

The methodology for the sampling of microplastics via grab sampling entails filling non-plastic containers
(or made of materials which are less present in the environment or not part of the measurement concept)
with domestic water, freshwater, treated or untreated wastewater, or surface, near surface or deep-water
samples, for the subsequent pre-treatment and analysis in a laboratory. The container material must be
suitable for the sample. The sampling date, time, location, depth (when relevant) and collected volume are
recorded.

The main advantage of grab sampling is that all the microplastics present in the sampled water are collected
without size limitation, in contrast to volume-reduced sampling, where the selected mesh size determines
the smallest size of sampled particles. In grab sampling, risks of contamination are reduced when compared
to volume-reducing sampling in an open system (e.g. using manta trawls, plankton or neuston nets), because
handling of the sample and time of exposure to the surrounding environment are shorter. However, the main
disadvantage of grab sampling is the limited volume of sample that can be collected, stored and processed.[?]

4.1.3 Volume-reduced sampling

In volume-reduced sampling, the microplastics are extracted and aggregated from the medium before
analysis. This can be done via cascade filtration, where a volume of water passes through a series of filters
with decreasing mesh sizes; or by using manta trawls, plankton or neuston nets. While volume-reducing
methods allow for a greater area and/or volume of water to be sampled, their main disadvantages are
the limits on the minimum microplastic size that can be collected. This is determined by the sizes of the
filters, sieves used and mesh selectivity,[1911] alongside a higher risk of contamination because the time of
exposure to the surrounding environment is long.

The methodology of cascade filtration allows for the sampling of domestic, treated and untreated
wastewater, surface and subsurface waters with low, medium or high suspended solid content, and consists
of passing the water to be sampled through a series of filters of different pore sizes, for the retention of the
microplastics in the different filters. The sampling date, time, location, mesh pore size and the flow rate of
the water passing through the filters over the sampling time interval are recorded, in order to express the
results in terms of collected particles per unit volume, or mass per unit volume.!)

1) Cascade filtration systems can be limited by the minimum pore size of the sieves used or volume of water sampled
(see Table 1). The use of sedimentation boxes or continuous flow centrifuges have recently been proposed as potential
alternatives of volume-reduced sampling of microplastics from large volumes of water, with initial studies showing the
capability to capture the smallest microplastics (<30 um) from river waters. While these techniques are currently outside
the scope of this document, References [12] to [16] can be consulted for further information of these recent proposals.
General information on sedimentation boxes and continuous flow centrifuges can be found in ISO 5667-17 (not related to
microplastic sampling).
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For sampling surface waters (up to about 100 cm below surface), the use of manta trawls, plankton and neuston
nets in dynamic and stationary methods are described. Other types of nets are also used for subsurface water
sampling. The sampling date, time, location, mesh pore size and water passing through the nets over the
sampling time should be recorded. Additionally, for dynamic sampling, recording of log speeds of boats or
vessels, tow duration, area covered, wind velocities and significant wave heights is recommended.!6]

4.2 Selecting the most appropriate sampling method

Sampling strategies can differ depending on the targeted environmental compartment that needs to be
monitored and depending on the target question (see Table 1).

Grab sampling can be used not only to collect microplastics from the water surface but also from the water
column, by using a container or a submersible water pump. Grab sampling is applicable to all categories of
water samples (domestic water, freshwater, seawater, treated wastewater and untreated wastewater) and
is preferred over net tows for smaller microplastics, which typically cannot be collected by the larger mesh
sizes. However, given the more limited volume that can practically be collected and stored, the detection
limit for grab samples can be higher, particularly when sampling water bodies such as rivers, lakes or sea
water. Replicates or combined spot samples can compensate for this deficiency.

Column waters can also be sampled by pumping, followed by a set of sieves to isolate microplastics of
different size ranges (cascade filtration). This method is applicable to domestic water, freshwater, treated
wastewater and untreated wastewater. Cascade filtration systems are also limited by the minimum pore size
of the filters or sieves used. While mesh sizes can be down to 1 pm, samples such as untreated wastewater
require larger pore sizes to avoid clogging. Cascade filtration systems allow more significant capture of
smaller microplastics when compared to nets.

For sampling the water surface and water column in rivers, lakes and sea, the most common method is the net
tow, using neuston or plankton nets or manta trawls.[2][6][17]-[19] Manta trawls and neuston nets are mainly
used for microplastics sampling in the ocean, while plankton nets are used for sampling in rivers. Net mesh
sizes vary between 50 pm and 500 um, with 330 um the most commonly used.[2][6][18][20] Plankton nets have
the smallest mesh pore sizes (between 50 um to 100 pm) and they usually need to be towed at lower speeds
in order to reduce clogging.[?] Microplastics smaller than the minimum mesh size are not collected, resulting
in a potential underestimation of their total abundance in the sampled water. It is important to note that
the frequency of occurrence of dispersed microplastics is likely to vary inversely with size (i.e. there will
be fewer larger items)[2][21] and needs to be taken into account when planning the sampling method and
sampling strategy.

In net tow, the collection of microplastics can be performed by a dynamic or stationary sampling method.

In dynamic sampling, trawls are towed by a boat with a rope, keeping the nets outside the waves from the
vessel to prevent disturbance or dispersion of the particles to be collected. It is recommended to position the
net on the side of the boat, by a suitable pole installed.[e]-[2]

For streams, creeks and smaller rivers with variable water regime not entirely navigable, stationary
sampling is recommended. For this, the floating nets need to be fixed on the banks. The nets filter water
using the stream current with their mouths skimming the surface, with a weight used to maintain a
continuous and consistent submersion depth. The nets are collocated in the opposite direction of the water
flow.[2] Plankton nets are more commonly used for stationary sampling in rivers.

© IS0 2025 - All rights reserved
4


https://standards.iteh.ai/catalog/standards/iso/86d82fe9-aec8-46b9-a39e-9f994bc1f34c/iso-5667-27-2025

2025(en)

ISO 5667-27

'S19U 9] WO.J I9jSue.l)

pue uone[ndiuew 03 anp UOI}RUIWEIUOD 10 SSO[ d[dwes Jo ySry
‘uwinjod 1a3em daap J1oj aqeorjdde AjjensnjoN

‘(90€31NnS MO[Eq WD OO T In0qe 03 dn) Suijdwes adejans 10j A[ISOW
"J[NO1JJIP 9q UBD PICISALI 93 03 S1au a3 SuLIoyouy

'swiajqo.xd urddon

“193em pardures ay) ut sorysejdo.orwa jo A313uenb [eaa ay) jo uoryewr
-1i3sagapun [eryuajod yiim ‘paanided aq ued jeyy azis onasejdoorw
WNWIUIW 9Y3 JIWI] Ued SIY,],"9U0 UOW 0D 3sow ay3 Jureq wil 0gg
y3m ‘wirl 06 pue 00§ U9aMIa( SIZIS [SOW AR S}9U d[R[IBABISO[\

‘awn} Jo spotiad 1a3uoj Jaao Surjdwes
pue I1ajem jo sownjoa adae] Surjdwes smoj[e 3|

‘partodad aqisnw duruado ysaw oy, ‘paanided
9q 03 9ZIS 9dI3led WNUWIUIW dY) SOUIULIdIP 9ZIS a.Jod ysaw ay ],
9daouod JuswaInseaw a3 jo 11ed J0u 10 JUSWUOIIAUS UT Juasaxd
SSa7a.1e YOTYM spunodwiod Jo spew 3¢ P[NOYS S[eLIaIeW Ysau ‘A[[eap]

'syue(q 9Y) U0 pax1y pue ‘yidep uolsiow

-qns JUdISISU0D PUE SNONUIIUOD B UTeIUlew 03 pasn JySom e yirm
‘MO[J 193eM 93U} JO UOIDa.IIp d31soddo ay) ul pajedo[[od ale s3au Ay ],
‘a]qes1aeU A[2.113UD J0U dWIZa 193em

9[EBLIBA [}IM SIOALI IS[[BWS PUE S}I.10 ‘SWEII}S 10J PIPUSWW0DY

's1a3em adejans Suridwes 10j pasn A[9pIp\ ‘Surjdwies paonpaa-awn[o)

Surdwes
A1euoryeis
:guidwes 3N

'S}9U ) WO.J I9jSue.l}

pue uonye[ndiuew 0} anp UOI}RUIWEIUOD 10 SSO[ d[dwes Jo ySry
-d1ys .10 3e0q e saambaua g

'swafqo.xd Surdso)

‘paanaded aq ued yeyy azis onasejdoaorw

WNWIUTW Y3} S} WI] STYJ, *9UO0 UOWWOI 3sow 3y} Suraq wir 0gg
Y3Mm ‘wirl 0§ pue 00§ U9aM1a( SIZIS [SOW dABY S}aU d[(B[IBAB SO\

‘sea.le 93.1e] SI9A0D
pue 191em jo sawrnjoa agd.ae| Juijdwes smoj[e 1|

"(SSANDON ‘WdlSAS SUISUIS [BIUSWUOIIAUD YIIM 39U

Suisopo pue Suruado ajdnnuw .o S A ‘“1ojdwes uoyyuerd Suruado-ajd
-1 [ed1119A "§9) Surjdwres uwn[od I19jeMm J10J pasn o OS[e Ued S}ou
Suisopo 1o Suruado a[diynjy "SIUSWR.IDUT paulwLId}opa.ld Je patay3al
9 UBD S19U ‘92BJINSNS I9JBM 93 1k U01129[[02 yadep ardnnuw 1o
‘paytodaa aqisnw Sutuado ysaw ay [, ‘paanided

9q 01 9z1s 9[dNJed WNWIUTW Y3 SEUTW.ISILP 9ZIs a.10od ysaw ay],
3daou0d Juswaanseaw ay) jo 1led jJ0U 10 JUSWUOIIAUSD UT Judsa.ld
Ssa[a.e Y2Iym spunodwiod Jo apew a¢ P[NOYS S[BLISIBW Yysaul ‘A[[eap]
"[9SS9A 9] WO.1J 93 eM 9] Wo.1j Aeme 8q p[noys

39U a3 jo uonisod ay[, "adod B YIm 1e0q B Aq PamO] 3B SIYSSI]
"UWN[0d I91eM pUE SI9]BM 9JBJINS 10j s[qedrjddy

"BOS PUR SO B[ ‘SISALI 9[(eSI

-Aeu ut1ajem Surjdures 10j pasn A[opip) "Surjdwes paonpaa-awn[op

Surdwes otweudq
:urdwes 3N

‘papaau aq ued diys 1o jeoq e

‘I9ALI.I0 9YE[ B JO S[PPIW ‘B3s Sk yons s.aalem Jodaap ur Surjdures Jj
‘uonendiuew o3

anp pue snjeredde wo.aj uoryeurwejuod ajdures jo ysLI 1oy

'S3U93U0D PI[os papuadsns-ySiy yim 1o3em urjdwes usaym 1o
S9ZIS ysawl Ja[[ews Suisn uaym Afrenon.ed ‘pag3o[o aq ued s.1aif1]

‘Burjdwes qeud ueyy juswdinba a.1ow saa[oAul 3]

‘(pasn st dwind pajesado-puey .o [enuew € J1.10 WIISAS
pazrinssauad e wo.aj Surjdwes ssajun) A3.19ud 211309 sa.ainbaua )]
‘paanided aq 03 az1s appnded wnwiuIw 8y

QUIULIAYSP AITAIIDJ[3S YSawl pue 9zIs a.10d ysauwl wnwuiw ay J,

"uUwWn{od J191em pue adejans sjduwes ued

‘PIo1J 93 Ul A[10911p UOIIRUOIIDR.IY 9ZIS sytuLiad 1]
“193eM JO sawinjoa 9g.1e] Surjdwes smojye 3|

'S}9U uoIsnau 1o uolyue[d ‘ejueUl Jo asn

Ay} uey) A[Juaidljje alouwr sapd1Ied pazis-Ia[fews
109[[00 ued S193[1j Iauly Suisn SurIal[ly apedse)
'S}9U U01ShaU .10 Bjuew 0) pateduwod uaym

s9z1s 9[a11aed Jo 93UL.I IOpIM PURIUSIDIJJS d.I0W B.10J
Suimop[e ‘ww g 03 wirl T U9aMIaq AIBA UBD SIZIS YSIN

‘(3daouod

JUSWAINSEAW 913 JO 1.1ed 10U 10 JUSWUOIIAUS 9] Ul Juasatd Ssaf a1e
U2IYM S[BLIS]BU JO 9PBW I0) S9AaIS d1Ise[d-uou Suisn s.191]1j 9pPeISe))
"UWN[0d I91eM PUE SI9]BM 9JBJInS 10j a[qedijddy

“I9]JEMS]1SEM PIIBa.IIUN PUR J19]1BMIISEM PIIeaI] 19]BMEIS
193eMUSa.1] ‘Torem d13sawop 03 d[qedtjddy ‘Surjdures paonpal-awnjop

uoneI[1j apedsse)

‘papaau aq ued diys 1o jeoq e
I9AL1.10 9] B JO 9[ppIW ‘B3s St yons s1ajem 1odaap ur Surjdwes Jj

‘Uwn[od J9jem pue adejins O_QEmm ued

"UWN[0D J93eM pUE SI9)jeM ddkJIns 10§ aqeorjddy
"19}EMI3}SEM PajeaIIun
puUE 19}EMI)SEM PIIEaI] I91eMUSD.L] “I193em d13sawop 03 a[qedrjddy

"aAnejuasaIdal sso] *9z1s d13se[do.dIW JO UOIIBIIWI] ON (1de1100 JusWwEMSEW A Surdwes qen
"qe[ 2y 03 s.rourejuod ajdnnu.to ag.ref jo uonelodsuen) sarmbady "UOIIBUTUIEIUOD JO XSLI PIdNpPaY | 10 1.1ed 30U .10 JUSWIUOIIAUS 9] UT Judsa.Id SSI] a1k YoIyM S[eLIdjewt
“191em Jo sawnjoA Jo[ews Surjdures ‘poyaawt prem.ojiySiess pue yoinb AjpAne[ay |Jo speut 1o) sIourejuod o13se[d-uou Yirm uor3da[jod sjdues 932.10s1q
suon eI saSejueapy uonesrdde pue mararaAQ pPoyIdIN

133em uil sonasejdo.oru Surjdures 10y sarSojopoyiaui Jua.13JJ1p Jo uosrredwo) — 1 J[qeL

© IS0 2025 - All rights reserved


https://standards.iteh.ai/catalog/standards/iso/86d82fe9-aec8-46b9-a39e-9f994bc1f34c/iso-5667-27-2025

