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ISO / IEC 17025:2017

7.6 7.6 7.6 7.6 EvaluationEvaluationEvaluationEvaluation ofofofof measurementmeasurementmeasurementmeasurement uncertaintyuncertaintyuncertaintyuncertainty

7777....6666....1111 Laboratories should identify the contributions totototo measurementmeasurementmeasurementmeasurement
uncertaintyuncertaintyuncertaintyuncertainty. When evaluating measurement uncertainty, all contributions that
are of significance, includingincludingincludingincluding thosethosethosethose arisingarisingarisingarising fromfromfromfrom samplingsamplingsamplingsampling, shall be taken
into account using appropriate methods of analysis.

7777....6666....3333 A laboratory performing testing shall evaluate measurement
uncertainty. Where the test method precludes rigorous evaluation of
measurement uncertainty, an estimation shall be made based on an
understanding of the theoretical principles or practical experience of the
performance of the method.
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7.8.3 7.8.3 7.8.3 7.8.3 SpecificSpecificSpecificSpecific requirementsrequirementsrequirementsrequirements for for for for testtesttesttest reportsreportsreportsreports

7777....8888....3333....1111 In adition to the requirements listed in 7.8.2, test reports shall,
where necessary for interpretation of the tests results, include the
following:

c)c)c)c) where applicable, the measurement uncertainty presented in the same
units as that of the measurand or in term relative to the measurand (e.g.
percent) when:

- it is relevant to the validity or application of the test results;
- a customer's instructions so requires, or
- the measurement uncertainty affects conformity to a specification
limit;

4

ISO /IEC 17025:2017



19/11/2019

3

Mod.FOR.031-01

7.8.5 7.8.5 7.8.5 7.8.5 ReportingReportingReportingReporting samplingsamplingsamplingsampling –––– specificspecificspecificspecific requirementsrequirementsrequirementsrequirements

When the laboratory is responsible for the sampling activity, in addition 
to the requirements listed in 7.8.2, reports shall include the following, 
where necessary for the interpretation of the results:

f) information required to evaluate measurement uncertainty for 
subsequent testing or calibration.
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“The state of the art in Accreditation Bodies”
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71 SD 4 016_e | Revision 1.0| 19 January 2017 – DAkkS

4.1 Uncertainty contributions arising from sampling (A) 4.1 Uncertainty contributions arising from sampling (A) 4.1 Uncertainty contributions arising from sampling (A) 4.1 Uncertainty contributions arising from sampling (A) ---- Sample taken from 
the entirety of the test object                 

Determining the contributions arising from sampling can be particularly
complex.

If the contributions arising from sampling cannot be determined, it should be noted
that uncertainty arising from sampling has not been determined and therefore was not
taken into account within the course of determining the measurement uncertainty.

Frequently, the uncertainty arising from sampling may only be determined by expert
opinion, in particular with regard to systematic deviations and due to heterogeneity of
the test object. If this is the case, the basis of such assessment must be indicated.

If specific measured values are available, e.g. the results of a number of independent
lab values representative for the test object to be sampled which were determined
individually, an uncertainty contribution subject to sampling may be estimated.

“Guidance for estimation of measurement uncertainty according to the requirements of DIN EN ISO/IEC 
17025 for testing laboratories in the subject of chemical analytics in the fields of health-related consumer 
protection, agricultural sector, chemistry and environment”
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71 SD 4 016_e | Revision 1.0| 19 January 2017 – DAkkS

“Guidance for estimation of measurement uncertainty according to the requirements of DIN EN ISO/IEC 
17025 for testing laboratories in the subject of chemical analytics in the fields of health-related 
consumer protection, agricultural sector, chemistry and environment”
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7777 PresentationPresentationPresentationPresentation ofofofof measurementmeasurementmeasurementmeasurement uncertaintyuncertaintyuncertaintyuncertainty
The measurement uncertainty’s presentation must provide an overview
of the following information:
- the method used to determine the measurement uncertainty,
- the used coverage factor k or the underlying coverage interval,
- the domains included in the assessment (e.g. with or without sampling)
and
- possibly present legal, normative or otherwise mandatory basics for

the determination of measurement uncertainty

Example for expression of the measured value and expanded
measurement uncertainty, with the contribution of sampling being
disregarded:

Iron: 1.78 mg/kg ± 0.10 mg/kg (k = 2)*

*: The expanded measurement uncertainty does not include sampling.
Measured value and measurement uncertainty must be stated with the same unit and the same number
of decimals.
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Accredited test results Accredited test results Accredited test results Accredited test results 

• Present the uncertainty for both 
activities (measure) or

• Present uncertainty of separated
activities (sampling + analysis).

No accredited test resultsNo accredited test resultsNo accredited test resultsNo accredited test results

• Present the uncertainty for sampling

• Present the uncertainty for both
activities (measure) or separate
(sampling + analysis) but it must be 
noted that the uncertainty of analysis 
or measure are outside the scope of 
accreditation

No test results are reportedNo test results are reportedNo test results are reportedNo test results are reported

• Present the uncertainty for sampling

TEST REPORT WITH ACCREDITED SAMPLING ACTIVITY

9

Application guide NP EN ISO / IEC 17025: 2018 - OGC001 • 2018-12-31
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Accredited test results Accredited test results Accredited test results Accredited test results 

• Present the uncertainty for analysis

• Present the uncertainty for both
activities (measure) or separate ( 
sampling + analysis) but it must be 
noted that the uncertainty of 
sampling or measure are outside the 
scope of accreditation

No accredited test resultsNo accredited test resultsNo accredited test resultsNo accredited test results

• It must be noted that those activities 
are outside the scope of accreditation

No test results are reportedNo test results are reportedNo test results are reportedNo test results are reported

• It must be noted that sampling activity 
is outside the scope of accreditation

TEST REPORT WITH NONONONO ACCREDITED SAMPLING ACTIVITY
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Application guide NP EN ISO / IEC 17025: 2018 - OGC001 • 2018-12-31
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Accredited test results Accredited test results Accredited test results Accredited test results 

• Present the uncertainty for analysis

No accredited test resultsNo accredited test resultsNo accredited test resultsNo accredited test results

• It must be noted that those results are 
outside the scope of accreditation

TEST REPORT WITH NONONONO SAMPLING ACTIVITY
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Application guide NP EN ISO / IEC 17025: 2018 - OGC001 • 2018-12-31
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UNCERTAINTY FROM SAMPLING IN MICROBIOLOGICAL WATER ANALISYS

PrePrePrePre----analyticalanalyticalanalyticalanalytical samplingsamplingsamplingsampling variance at the source is outsideoutsideoutsideoutside
the scope of this International Standard, but needs to be
addressed in sampling designs and monitoring programs.

2 Scope and field of application2 Scope and field of application2 Scope and field of application2 Scope and field of application

2222....4444 Although the general principles of this Guide apply, itititit
doesdoesdoesdoes notnotnotnot specificallyspecificallyspecificallyspecifically discussdiscussdiscussdiscuss microbiologicalmicrobiologicalmicrobiologicalmicrobiological samplingsamplingsamplingsampling.
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What is a sample? 

SampleSampleSampleSample: : : : A portion of material selected from a larger quantity of material.

Representative sample: Representative sample: Representative sample: Representative sample: sample resulting from a sampling plan that can be 
expected to reflect adequately the properties of interest in the parent population.

Primary sample: Primary sample: Primary sample: Primary sample: the collection of one or more increments or units initially taken 
from a population.

SubSubSubSub----sample: sample: sample: sample: Selected part of a sample.

Laboratory sample: Laboratory sample: Laboratory sample: Laboratory sample: sample or sub-sample sent to or received by the laboratory.

Test sample:Test sample:Test sample:Test sample: sample, prepared from the laboratory sample, from which the test 
portions are removed for testing or for analysis.

Test portion: Test portion: Test portion: Test portion: quantity of material, of proper size for measurement of the 
concentration or other property of interest, removed from the test sample.
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About Sampling…..

Sampling target: Sampling target: Sampling target: Sampling target: portion of material, at a particular time, that the sample is 
intended to represent. 

1. The sampling target should be defined prior to designing the 
sampling plan.
2. The sampling target may be defined by Regulations (e.g. lot size).
3. If the properties and characteristics (e.g. chemical composition) of 
the certain area or period are of interest and must be known then it can 
be considered a sampling target.

Sampling plan: Sampling plan: Sampling plan: Sampling plan: predetermined procedure for the selection, withdrawal, 
preservation, transportation and preparation of the portions to be removed 
from a population as a sample.

Sampling procedure Sampling procedure Sampling procedure Sampling procedure (or protocol): operational requirements and/or 
instructions relating to the use of a particular sampling plan (i.e., the 
instructions for the implementation of the plan). 

14
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Terms relating to sampling quality 

Replicate (duplicate) sample: Replicate (duplicate) sample: Replicate (duplicate) sample: Replicate (duplicate) sample: One of the two (or more*) samples or sub-samples 
obtained
separately at the same time by the same sampling procedure or subsampling 
procedure. 
*for replicate sample
Note: Each duplicate sample is obtained from a separate ‘sampling point’ within the
‘sampling location’.

Sampling precision: Sampling precision: Sampling precision: Sampling precision: the part of the total measurement precision attributable to the 
sampling. 

Sampling bias: Sampling bias: Sampling bias: Sampling bias: the part of the total measurement bias attributable to the sampling. 

Sampling uncertainty: Sampling uncertainty: Sampling uncertainty: Sampling uncertainty: the part of the total measurement uncertainty attributable to the 
sampling

Random sampling: Random sampling: Random sampling: Random sampling: Sampling where a sample of n sampling units is taken from a 
population in such a way that all the possible combinations of n sampling units have a 
particular probability of being taken. 

15

Mod.FOR.031-01

EURACHEM / CITAC Guide 2019

1.2.3 1.2.3 1.2.3 1.2.3 Unlike the assumption that is often made for estimates of 
uncertainty for an analytical method, an estimate for one sampling 
protocol for one batch of material should not be assumed as 
automatically applicable to any subsequent batch of material.

For example, depending on the sampling targetsampling targetsampling targetsampling target, the degree of 
heterogeneity eterogeneity eterogeneity eterogeneity (i.e. inhomogeneity) may have changed substantially.

There will be a need, therefore, for routine monitoring of key
parameters of sampling quality to examine and update estimates of
uncertainty for subsequent batches.

16
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Duplicate Method

The Duplicate Method is usually applied by using a balanced design.
Random duplicate primary samples are taken at 10% (n ≥ 8) of sampling targets.
The minimum of eight duplicate samples is to ensure that the resultant uncertainty
estimates are reasonably

17

For sampling water the main source of heterogeneity and consequent uncertainty will
usually be in the temporal domain. The duplicate sample can therefore be taken after
a suitable interval, but at the same location, so as to also reflect the effect of
ambiguity in the sampling protocol

Mod.FOR.031-01

Empirical Approach / Experimental / Top-down

18

The empirical approach uses repeated sampling and analysis, under various
conditions, to quantify the effects caused by factors such as the heterogeneity of the
analyte in the sampling target and variations in the application of one or more
sampling protocols, to quantify uncertainty (and usually some of its component parts).
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Worked example
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MeasurandMeasurandMeasurandMeasurand UncertaintyUncertaintyUncertaintyUncertainty estimationestimationestimationestimation

Analyte/ Analyte/ Analyte/ Analyte/ 
TechniqTechniqTechniqTechniq

ueueueue
UnitUnitUnitUnit

Sector / Sector / Sector / Sector / 
MatrixMatrixMatrixMatrix

Sampling Sampling Sampling Sampling 
procedure procedure procedure procedure 

PurposePurposePurposePurpose DesignDesignDesignDesign StatisticsStatisticsStatisticsStatistics

Colifor
me 

bacteria  
/ 

Membra
ne 

Filtration 
- ISO 
9308-
1:2014

ufc/100
mL

Microbiolog
y / well
water

Tap Water 
- ISO 

19458:20
06 -

Water 
quality —
Sampling 

for 
microbiolo

gical 
analysis 

Uncertainty –
total 

measuremen
t, sampling 

and 
analytical

Empirical
-

duplicate
method

Robust ANOVARobust ANOVARobust ANOVARobust ANOVA
and

New approach based New approach based New approach based New approach based 
on on on on double split design/ 

range statistics  and

ISO 29201ISO 29201ISO 29201ISO 29201
(both on ufc values)
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Coliform bacteria in a well water

20

1) Sampling and analyses were performed by an accredited (ISO/IEC 17025) 
Portuguese Laboratory using accredited methods subject to the required 
quality assurance and analytical quality control.

2) Natural contaminated well water.

3) Ten duplicated samples C1 and C2 were taken on 10 different days.

4) Each sample C1 and C2 were test in the Laboratory in parallel ( C1.1 / 
C1.2 ; C2.1 / C2.2 ) different  operator, the same batch of consumable, 
the same incubator.

5)   The replicate data were treated using the range method.

6)  For comparison, uncertainty estimates were calculated by analysis of 
variance Robust ANOVA (RANOVA) using ROBAN and a new approach 
based on double split design and range statistics and  ISO 29201
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Coliform bacteria in a well water

21

Sample n.ºSample n.ºSample n.ºSample n.º DateDateDateDate
C1C1C1C1 C2C2C2C2

C1.1C1.1C1.1C1.1 C1.2C1.2C1.2C1.2 C2.1C2.1C2.1C2.1 C2.2C2.2C2.2C2.2

1 29/05/2019 51 63 41 45

2 03/06/2019 28 26 37 30

3 04/06/2019 23 33 41 30

4 11/06/2019 5 18 13 18

5 12/06/2019 17 17 14 18

6 17/06/2019 39 68 39 67

7 18/06/2019 53 62 42 46

8 19/06/2019 29 27 17 19

9 24/06/2019 24 36 41 32

10 25/06/2019 54 61 44 48

• Measurements of the number of colonies (ufc/100mL) of Coliform 
bacteria in ten duplicated samples.

• The duplicate samples are labelled C1 and C2. Likewise, duplicate 
analyses are labelled C1.1/ C1.2 and C2.1 and C2.2

Mod.FOR.031-01

Output of Classical and Robust ANOVA

Data Matriz Analista C1.1 C1.2 C2.1 C2.2

29/mai AN SG/FR 51 63 41 45

03/jun AN SG/FR 28 26 37 30

04/jun AN SG/FR 23 33 41 30

11/jun AN SG/FR 5 18 13 18

12/jun AN SG/FR 17 17 14 18

17/jun AN SG/FR 39 68 39 67

18/jun AN SG/SM 53 62 42 46

19/jun AN SG/SM 29 27 17 19

24/jun AN SG/SM 24 36 41 32

25/jun AN SG/SM 54 61 44 48

Colheita C2

Ensaio: Coliformes totais - mf - ISO 9308

Colheita C1
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ISO 29201:2012 Water Quality – The variability of test results and

uncertainty of measurent of microbiologycal enumeration methods

IMPORTANT NOTESIMPORTANT NOTESIMPORTANT NOTESIMPORTANT NOTES

23
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ExpressionExpressionExpressionExpression andandandand useuseuseuse ofofofof measurementmeasurementmeasurementmeasurement uncertaintyuncertaintyuncertaintyuncertainty

When working according to this International Standard, the
laboratory should be able to obtain an estimate of the
operational uncertainty,,,, uuuuoooo, for everyeveryeveryevery relevantrelevantrelevantrelevant methodmethodmethodmethod andandandand
samplesamplesamplesample typetypetypetype combinationcombinationcombinationcombination under intralaboratory reproducibility
(intermediate precision) conditions.

CombinedCombinedCombinedCombined uncertaintyuncertaintyuncertaintyuncertainty ofofofof measurementmeasurementmeasurementmeasurement of a testtesttesttest resultresultresultresult

When requested by customers or accreditors, an estimate of
the combinedcombinedcombinedcombined uncertaintyuncertaintyuncertaintyuncertainty ofofofof measurementmeasurementmeasurementmeasurement of a testtesttesttest resultresultresultresult is
constructed from the testtesttesttest resultresultresultresult, nnnnzzzz, and the relativerelativerelativerelative
operationaloperationaloperationaloperational uncertainty,uncertainty,uncertainty,uncertainty, uuuuoooo relrelrelrel....
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ISO 29201:2012 Water Quality – The variability of test results and

uncertainty of measurent of microbiologycal enumeration methods
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ISO 29201:2012 Water Quality – The variability of test results and

uncertainty of measurent of microbiologycal enumeration methods
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New approach based on double split design and range statistics 

and ISO 2920:2012
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New approach based on double split design and range statistics and ISO 2920:2012
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ISO 2920:2012 – Val Máx and Min 

28

37,2%
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Accreditation Bodies  Accreditation Bodies  Accreditation Bodies  Accreditation Bodies  ---- assessing peer policies together while the scientific 
community lacks a validated model for estimating uncertainty from 
sampling in microbiological measurements (water and food).

And Now?!

29

SamplingSamplingSamplingSampling UncertaintyUncertaintyUncertaintyUncertainty WorkingWorkingWorkingWorking GroupGroupGroupGroup ((((EurachemEurachemEurachemEurachem)  )  )  )  ---- prepare guidance for 
the evaluation of uncertainties arinsing from the process of sampling
applicable to all microbiological mesurements ( water and food) that
require the taking of a sample.

Mod.FOR.031-01
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Thank you for your attention

Fátima Coimbra  
fcoimbra@adp.pt
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