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An interlaboratory calibration studyAn interlaboratory calibration study
It is important to demonstrate the reliability of the It is important to demonstrate the reliability of the 
technology to the scientific community, environment and technology to the scientific community, environment and 
health agencies and public authorities managing chemical health agencies and public authorities managing chemical 
contaminantscontaminants
Prior to implementation in international monitoring Prior to implementation in international monitoring 
programmesprogrammes technical guidelines for monitoring should be technical guidelines for monitoring should be 
available and analytical methods should have been tested in available and analytical methods should have been tested in 
different laboratoriesdifferent laboratories
IntercomparisonIntercomparison schemes should be in placeschemes should be in place
Interlaboratory proficiency tests are required for a full Interlaboratory proficiency tests are required for a full 
method validationmethod validation
Participation to proficiency tests (laboratory evaluating Participation to proficiency tests (laboratory evaluating 
interlaboratoryinterlaboratory tests) is considered mandatory for tests) is considered mandatory for 
laboratories accredited according to ISO 17025 and EN laboratories accredited according to ISO 17025 and EN 
45003. 45003. 



NORMAN expert group meeting
Prague, 27th May 2009

IPSW 2009

Prague

Decisions and agreement neededDecisions and agreement needed

Compounds Sampled medium

Sampling techniques

Central expert laboratory

Study setup

Interested participants

DEFINE OBJECTIVES
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A key to a successful A key to a successful intercalibrationintercalibration
Relevant compound group

Available methods 
of chemical analysis

or bioassays

Mature passive 
sampling

technology
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Objectives of Objectives of intercalibrationintercalibration

extend the validation of the use of passive samplers for extend the validation of the use of passive samplers for 
monitoring emerging substances in watermonitoring emerging substances in water
transfer knowledge of the methods more widely within the transfer knowledge of the methods more widely within the 
NORMAN community and beyondNORMAN community and beyond
to gain experience in the use of passive samplersto gain experience in the use of passive samplers
estimate the contribution of the analytical component to total estimate the contribution of the analytical component to total 
variabilityvariability
to contribute to mapping of the occurrence of emerging to contribute to mapping of the occurrence of emerging 
substances in Europesubstances in Europe
to compare the results of the spot sampling of water with the to compare the results of the spot sampling of water with the 
results obtained by passive sampling results obtained by passive sampling –– may be difficult in some may be difficult in some 
casescases
to assess the possibility of using this tool for compliance to assess the possibility of using this tool for compliance 
checking with the WFDchecking with the WFD
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Selection of a compound groupSelection of a compound group
The most important decisionThe most important decision

must be an emerging pollutant groupmust be an emerging pollutant group
(no priority compounds but can be  candidates)(no priority compounds but can be  candidates)
sufficient evidence of environmental hazardsufficient evidence of environmental hazard
occurrence in freshwater environmentoccurrence in freshwater environment
presence identified/expected Europepresence identified/expected Europe--wide wide 
(or global)(or global)
might be troublesome substances for monitoring might be troublesome substances for monitoring 
using conventional using conventional ““bottlebottle”” sampling sampling –– a challengea challenge
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Selection of  compounds Selection of  compounds –– overlap with overlap with 
available analytical methodsavailable analytical methods

Validated methods for instrumental analysis Validated methods for instrumental analysis 
should be available should be available –– „„mature emerging mature emerging 
pollutantspollutants““
Methods for instrumental analysis should be Methods for instrumental analysis should be 
either:either:

available in the participating laboratoriesavailable in the participating laboratories
not too challenging to setup in terms of not too challenging to setup in terms of 

infrastructure, instrumentation, method demandsinfrastructure, instrumentation, method demands
passive sampler calibration data availablepassive sampler calibration data available
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Candidate compoundsCandidate compounds

CAS number EU number Name of substance

1066-51-9 -- AMPA

25057-89-0 246-585-8 Bentazon

80-05-7 Bisphenol-A

115-32-2 204-082-0 Dicofol

60-00-4 200-449-4 EDTA

57-12-5 Free cyanide

1071-83-6 213-997-4 Glyphosate

7085-19-0 230-386-8 Mecoprop (MCPP)

81-15-2 201-329-4 Musk xylene

1763-23-1 Perfluorooctane sulphonic acid (PFOS)

124495-18-7 -- Quinoxyfen (5,7-dichloro-4-(p-fluorophenoxy)quinoline)

Dioxins

PCB

ANNEX III of the  DIRECTIVE 2008/105/EC on EQS in the field of water policy

SUBSTANCES SUBJECT TO REVIEW FOR POSSIBLE IDENTIFICATION AS 
PRIORITY SUBSTANCES OR PRIORITY HAZARDOUS SUBSTANCES
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Candidate compoundsCandidate compounds
under WFDunder WFD

EU Member States are currently in the EU Member States are currently in the 
process of identifying the substances that are process of identifying the substances that are 
relevant at relevant at river basin levelriver basin level (i.e. pollutants (i.e. pollutants 
which are likely to cause a large number of which are likely to cause a large number of 
water bodies within the river basin district to water bodies within the river basin district to 
fail the objective of fail the objective of „„good ecological statusgood ecological status‟‟).).
Possible approach: Compare lists of Possible approach: Compare lists of river river 
basin specific compoundsbasin specific compounds in countries of in countries of 
participating laboratories and find overlapsparticipating laboratories and find overlaps
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EU Wide Monitoring Survey of Polar EU Wide Monitoring Survey of Polar 
Persistent Pollutants (PPP)Persistent Pollutants (PPP)

OrganisedOrganised by Joint Research Centre, Institute for by Joint Research Centre, Institute for 
Environment and SustainabilityEnvironment and Sustainability

European river waters (FATE European river waters (FATE -- EUMORE)EUMORE)
groundwater (FATE groundwater (FATE -- GROWS)GROWS)
sewage sewage sludgessludges and effluents (FATE and effluents (FATE -- SEES) in preparationSEES) in preparation
compost (FATE compost (FATE –– COMES) in preparationCOMES) in preparation

FATE FATE –– EUMOREEUMORE
122 individual water samples122 individual water samples
100 European rivers, streams or similar water bodies from100 European rivers, streams or similar water bodies from
27 European Countries27 European Countries
35 selected compounds35 selected compounds
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FATE FATE –– EUMORE compoundsEUMORE compounds

PerfluorinatedPerfluorinated compoundscompounds
Pharmaceuticals Pharmaceuticals 
PesticidesPesticides
Industrial chemicals (Industrial chemicals (nitrophenolsnitrophenols, , 
benzotriazolesbenzotriazoles))
Endocrine disrupting compounds (EDC)Endocrine disrupting compounds (EDC)
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FATE FATE –– EUMORE compoundsEUMORE compounds
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FATE FATE –– EUMORE compoundsEUMORE compounds
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Candidate compoundsCandidate compounds

Besides the WFD, other programmes are identifying new 
candidate emerging substances and regularly reviewing their 
priority lists as scientific knowledge advances:

OSPAR
HELCOM
AMAP
BSC
UNEP POP

Kees Booij prepared an overview (for ICES WGMS) of the 
established and expected performance of PS’s in monitoring 
priority pollutants 
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Candidate compounds:Candidate compounds:
Calibration data availabilityCalibration data availability

from H. Söderström et al. / J. Chromatogr. A 1216 (2009) 623–630

Sampling rates (RS) of pharmaceuticals by polar organic chemical integrative sampler (POCIS) 
and test parameters used during the experiments
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Sampled mediumSampled medium

Drinking waterDrinking water
Surface waterSurface water
WastewaterWastewater
Sediment?Sediment?
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Selection of passive sampling Selection of passive sampling 
techniquestechniques

Availability of a suitable Availability of a suitable „„maturemature““ technique technique 
in terms of performance criteriain terms of performance criteria
Agreement needed between research groups Agreement needed between research groups 
using different samplersusing different samplers
Comparison of a few different samplersComparison of a few different samplers for for 
one group of compoundsone group of compounds possiblepossible in one in one 
studystudy, but the number should not be too large , but the number should not be too large 
–– otherwise the number of samples to be otherwise the number of samples to be 
processed too highprocessed too high
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Selection of passive sampling Selection of passive sampling 
techniquestechniques

Sub areas of passive sampling of aquatic Sub areas of passive sampling of aquatic 
pollutants:pollutants:

hydrophobichydrophobic organic compounds, e.g. organic compounds, e.g. POPsPOPs
polarpolar (hydrophilic) organic compounds such as (hydrophilic) organic compounds such as 
pharmaceuticals, polar pesticides and illicit drugspharmaceuticals, polar pesticides and illicit drugs
trace metals and trace metals and organometallicorganometallic compoundscompounds
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Selection of passive sampling Selection of passive sampling 
techniquestechniques

Techniques for sampling Techniques for sampling hydrophobic hydrophobic 
organic compoundsorganic compounds are most advancedare most advanced
Samplers for Samplers for polar (hydrophilic) organic polar (hydrophilic) organic 
compoundscompounds –– under development, under development, 
sometimes difficulties in data interpretationsometimes difficulties in data interpretation
trace metalstrace metals –– well advanced technologywell advanced technology
organometallicorganometallic compoundscompounds –– depends on depends on 
the compoundthe compound
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Problems with PT setupProblems with PT setup
LaboratoryLaboratory––based proficiency schemes using based proficiency schemes using 
certified reference materials are not certified reference materials are not 
straightforward straightforward --large volumes of standard large volumes of standard 
solutions required for calibration proceduressolutions required for calibration procedures

use of stable use of stable pelletisedpelletised formulations that can be formulations that can be 
dispersed under standard conditions to produce dispersed under standard conditions to produce 
large volumes of calibration solutions large volumes of calibration solutions 
the use of reference field sites, as have been used for the use of reference field sites, as have been used for 
studies of sedimentsstudies of sediments
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Previous Previous intercalibrationintercalibration studiesstudies

STAMPS STAMPS intercalibrationintercalibration of of ChemcatcherChemcatcher
ICES passive sampling trial surveyICES passive sampling trial survey
IPSIC analytical PT for field exposed SPMD, IPSIC analytical PT for field exposed SPMD, 
DGT DGT –– recent initiativerecent initiative
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IntercalibrationIntercalibration setupsetup
Use the approach from the pioneer work of ICES PSTSUse the approach from the pioneer work of ICES PSTS

CENTRAL EXPERT LABORATORY
Preparation of samplers
Distribution of samplers

LAB 1
Sampler exposure

Analysis of ½ samplers

LAB 2
Sampler exposure

Analysis of ½ samplers

LAB 3
Sampler exposure

Analysis of ½ samplers

LAB 4
Sampler exposure

Analysis of ½ samplers

CENTRAL EXPERT LABORATORY
Analysis of replicate samples

returned from participating laboratories
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IntercalibrationIntercalibration setupsetup

PASSIVE SAMPLING Comparison WATER SAMPLING 

LAB 1
Sampler exposure and analysis

Central expert laboratory

Send a
portion
of samplers 
for analysis

Report results

Adsorption of polar 
compounds to particles is 
generally low, which in 
principle enables comparison
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QA/QCQA/QC
Preparation

Storage

Transport

Deployment

Exposure

Retrieval

Storage

Transport

Processing

Analysis

Fabrication controls

Field controls

Field controls

Fabrication controls
Reagent controls
Recovery spikes

Performance reference 
compounds
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Storage
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Storage
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Retrieval

Storage
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Storage

Transport

Processing
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Field controls

Fabrication controls
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Performance reference 
compounds
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Decisions and agreement neededDecisions and agreement needed

Compounds Sampled medium

Sampling techniques

Central expert laboratory

Study setup

Interested participants

DEFINE OBJECTIVES

BUDGET
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