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METROPOLI S: METROLOG Y IN SUPPORI OF PRECAUTIONARY
SCIENCES AND SUSTAINABLE DEVELOPMEN T POLICIE S

V. Dulio
INERI S

B.P. n° 2 - 6059 - VERNEUIL-EN-HALATTE
FRANCE

Résune

La réalisatimn de mesurs fiables eg essentie# pou un
développemen et une harmonieus implementatio des
politiques de développemeandurable L'ensembd de la
chaire d'information de la tracabilié de donnés a la
communicatio des résultats compore ure sére de
facteus critiques qu jouert un réle déterminah dars le
développemen de politigues capable de réponde
efficacemen aw besoirs des citoyers dars les domains
de la sante de la sécurié et de ’environnement. ‘
Finan@ pa la Commissim Européena sows le 5
programne cade pou la recherck et le développement
le résea METROPOLK réun 17 pays et 38 participans
parm les organisation & les instituts derech erche les
plus significatifs en Europe dars le domaire de la
métrologe environnementale plus DG Environnemeh
dars un role de consultation La présentatio ¢i dessos
donre ure vue générat des actiors e premies résultas
apportéspa les différens Groupe de Traval au sen du
réseau

Summary

Reliabke measurementare essentih for the developmeh
and harmonios implementatio of sustainald growth
policies The whole information chain from traceability of
da@ to communicatia of resuls raises challengs tha
becone key succes factoss in the developmehof policies
respondig effectively to societd need in the fields of
health safey ard environment

Fundel by DG Resears unde the 5" Framewok
Program the METROPOLIS netwok brings togethe 17
countries ard 38 participans from the mog significart
organisatios ard researh institutes dealirg with
environmenthmetroloy in Europe plus DG Environmen
itseff in an advisoy capacity An overviev of the
outcoms ard actiors taken by the differet Work
Packags will be objed of the conferene presentation

Introductio n

METROPOLIS is a multidisciplinary thematc netwok
funded unde the 5" Researe Framewok Programmelts
main god is to improwe the performane of environmenth
measuremen ard monitoring systens in suppot of
Europea policies The netwok brings togethe 17
countries ard 38 participans from the mog significart
organisatios ard researb institutes dealirg with
environmentimetrolog in Europe plus DG Environmet
itself, in an advisoy capacity

Reliabke measuremestare essentinto manag sustainalg
developmen policies ard responl effectively to societd
need in the fields of health safey amd environment
Building up the reliability of the whole informatian chain
from traceabiliy of datato communicatio of resuls raises

challengs tha are key succes factors to the succes of

environmenthpolicy.

The METROPOLS initiative stens from the recognition

of the® priority need ard it is in this framewok tha

METROPOLIS a a netwok of metroloy experts

operats in orde to:

- improve harmonie ard dissemina essentih ard
practicd knowledg in environmenta monitoring
identify gaps ard collaboratie know how

- fosta the dialogwe betwea thoe who provide
measuremdnmethod and associaté service ard the
uses of measuremerresuls

- prepae the grourd for the creatio of an EU Netwok
of Excellene bringing togethe the mog significart
Europea organisatios ard institutes in ordeg to
improve collaboratim ard sharig of researh
programme acros Europe in environmenth
monitoring

The work is organisd in six scientific work package co-

ordinatel by INERIS (7" work package) Eah work

packag@ deak with a differert aspet of the measurig
chain

Leade

1: Bio-monitorirg University of
Munich

2.  Method in analytich| José Stefan

chemisty and Referene | Institute
Materiak
3. On-line measuremest ard | IVL
data-transfe
4: Quality Assurane amd|{LNE
uncertainy assessmen
5. Standardisatio IPQ

6. Communicatia of resuls — | University of
Suppot to decision-makig Cordola

The measurig chan illustrated in the picture below is a
usefd preliminay to a more detailel presentatio of the
activities carried ou by the participans in the network
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Fig. 1 - simplified schene of the measuring chain



Defining the measuring_strategy

Survey on the neal for quidance and
suggestios_for researdh for a cog efficient and
uniform implementation of European policies The EU
directives cal for measuremestof severd pollutans in
air, wate ard - in the future - soil. However the
directives in sone cass give room for interpretatio as to
wha measuremedrstrateg shout be used
Any ladk of well-definedl measuremeénstrategy in the
directives is potentialy troublesone becaus it will induce
arisk of non-unifom implementatia of the directives For
the practica interpretation of air quality measurementshe
Europea Commissio establishd in 198 a Guidance
Working Group However thee may be similar issus
concernig the directive on water It is likely tha the issie
of selectiy appropria¢ and cost-efficien measuremen
strategis for fulfillin g the requiremerg of EU directivesis
a matte of concen in all membe states Metropolis could
therefoe contribue to a uniform implementatio of EU
directives
WP3 (IVL, Swedeh is in charg of carryig ou
interviews with practitioners nationa authorities ard
relevart EU bodies on what they view as implementatio
difficulties with regad to measuremednstrategis unde
existing ard expectd EU directives Expers in differert
sectos of sociey and in differert pars of the EU will be
sough throudh the Metropolis network Questiols abou
implementatio difficulties with respet to measuremen
strategis unde EU directives will als be postel on the
Metropolis web site so tha anyore who so wishes may
contribue to the work. The resuls will be given in a
report which will list for both existing ard expectd EU
directives points of concen with eitha a referene to
sone availabk guidane documenor with suggestios for
further researchThe repot could alo include comparisa
betwe@ membe stats as to how the directives are
implemente on the above-mention&points of concern

Measuring: the measuring methods

Databa® on__bio-monitoring assay _and
chemical analyvtical methods The METROPOLE
netwok will develp a databas with a dynamc web
interfaee  for bio-monitorig assag ard chemica
analyticd methods This tod will allow a comprehensie
overview of the stae of the art novd techniquesresearh
needs etc in the field of environmentemeasurementThe
collaboration betwe@ WP1 ard WP2 in this tak will al
allow a more efficient exchang of information betweea
the two communities the biologiss ard chemists sine
bio-monitoring ard analyticd instrumenth method will
be increasingy complementar techniqus in the future
The first versiom of the databas will appea on the
METROPOLIS web site by the erd of July. The databas
will be progressivel fed by the METROPOLS
participants The databas will be accessil# to the genera
public for consultatim and especialf to encourag the
submissio of daf on existig measurig method ard
input on on-goiry projecs ard researh needs

Measuring: Quality Assurane - Uncertainty
calculation

FAQ on ISO 1705 ISO Standad 17035 is the
standad referene which sets a the internation& level
the generd principles for the accreditatia of testirg ard
calibration laboratories Thele are mary questios abou
the interpretatio of the definitions ard requiremerg
containgl in 1ISO 17025. The documehmay be difficult to
translaé into practich procedurs for use in routine
laboratories
LNE (France will lead the preparatio of a list of FAQs
(Frequenty Asked Questiony on ISO 17025 The list of
FAQs will then be progressivel extendd thanils al to
the input from externd uses (e.g testirg laboratories) A
public forum is alrea¢y availabé on the METROPOLIS
web site for encouragig the submissio of questios from
laboratoris and otheg concernd parties The publicati:n
of a first list of questios ard correspondig answes is
due to be availabk by Septembe 2003 The list will be
progressivel updatel until the erd of the project

Critical analysis of documens and standards
for _uncertainty calculation The "Guide for the
expressiom of uncertaing in measuremeht (GUM
13005:1999) is the referene guidane documeh a& EU
levd for uncertaing calculation providing the genera
concep for harmonisd estimatim of measuremedn
uncertaintis in al domairs of metrology Alternatively,
the combinel effed of severé source may be evaluatd
by statistich methods for example by carrying out the
sane measuremdnon a homogeneasiard stabe sampé
in a numbe of differert laboratoris or in the sane
laboratoy ove time.

Many different guidancedocument basel on the above

mentionel approachge haw been produce in orde to

med the need of practitiones in specifc domains

However this has nat bean dore on a systemat bass (by

matrix ard final use of the measuremerresult) A numbe

of differert methodsare applied in comma practie for

the calculatim of uncertaing withou a systemat

comparisa of the resuls obtainel usirg the different

calculation approaches

The curren situation may lead to potentid difficulties:

- risk of making an incorred judgement/evaluation of
the competene of a testirg laboratoy

- confusim amory practitiones abou the "best
method/guidane documeh to use for calculation of
uncertainy in agiven practica situation

- a nationd level in some specifc areas legd
problens are likely to arie when checkig
compliane with the limits se by the regulations if
the limit is, for exampé 10, a measuremerresut of 9
with an uncertaing of £ 2 could alrea¢ be abowe the
limit allowed The relationshp betwe@ the approab
usel for the calculation of the uncertaing ard the
consequein decisiors shoutl be thoroughy
investigatel in orde to provide the beg possibé
suppot to sud criticd decisiors (neal for practica
guidelineg

- a EU ard internationd levd thee is a growing neal
to compae dai from differernt aread and countries in
orda to produe an overal view of the curren




situatin (e.g statws of the environment) comparisa

of dat from differert sources/ countries is often nat

possibé today
NPL (UK) is responsit# for carryirg out a critica analyss
of currenn guidane documents standard ard selecte
guidance unde developmen for the calculation of
uncertainy in environmenthmeasurementsThis analyss
will be concludel with the production of a written repot
with recommendatianfor newv guidane material In orde
to ensue as mud as possibé an efficient exchang of
information amory the concernd parties a forum is
already open on the web site for the concertd definition,
within a groy of appointe experts of the documerd to
be analysed the assessmércriteria to be usa for this
analyss ard the resuls of the critica analysis
A preliminay drat settig out the key proposat tha
METROPOLIS intends to put forward in the final repot as
recommendatio® for new guidane materid will be
availabk on the internd (public forum) for discussia with
the interestd parties a Europea level

PT schems In recet yeas both testing
laboratoris ard accreditatio bodies hawe realisel the
importane of proficieng tests LNE is the leade of a
discussio forum aimed at exchangig information abou
the statts of currert PT schems in the environmenthfield
in Europe ard the need of the practitioners The work of
LNE will build on the experiene gainel with othe
project ard in particula with the EPTIS databasewhich
was launche on the interng site of the BAM (Federa
Institute for Materiab Researa ard Testing in the yea
2000
The numbe of PT schems registerd in EPTIS is now
consideral® ard it is importart to use this databas as a
starting referene for the work to be carried ou by
Metropolis on this issue The resuls of the exchang of
information will be the bass of awritten repot which will
be publishel on the internd at the erd of the project

Referene materials (RM) production and use
Many guides ard books are availabk on "use of referene
materials” An ISO guide on the use of "certified referene
materials is al available However practitiones claim
tha it does nat responl adequatel to ther need ard it is
somewhé& outdated Moreover referene materias of
different quality levek are availabé on the marke (i.e.
certified referene materiat ard non-certifiel referene
materials) Practitiones find it difficult to find ther way
arourd all thee producs when they neal to find the
referene materid tha satisfies ther demand in everydy
practice The following questioms often arise
- when ard how to use referene material® Shout
their application be generalisd or only limited to a
numbe of specifc situation® If yes which one# It is
importart to define the applicatiors for which
referene materiat are needd
- wha are the criteria to choog a specift referene
materid (quality neededl accordigy to specifc
demand8
JSI (Slovenig intends to produ@ in collaboratiom with
UBA (Germany a guidane documen for the prope use
of referene materials specificaly focusel on the use of
referene materiaé in environmenth measurements]S

will focus on the asped relatel to the use of RM, wherea
UBA will concentrad on the aspec relatel to ther
production The work alreag carried ou in othe projecs
will be taken into consideratia in orde to build on this
experiene ard avod duplication of work. A "Table of
Content$ for the documen is alrea¢ availabé on the
internd for discussionin orde to improwe the final resut
of this work.

Measuring; Standardisation

WP5 will intera¢ with the othe work package ard

extern& concernd parties as regards

- co-normatie ard pre-normatie researh needs a
survegy (via interng forum) is unde way on the
curren problens ard researh need within CEN ard
ISO relevant WGs ard TCs in particula thos linked
with standardisatio proces

- exchang of information abou the implementatio of
the Measuremen Instrumentatia Directive (MID):
IPQ (Portuga) will lead actiors aimed at identifying
difficulties ard the neal to exterd the scop of this
directive in the environmenth field (a presen the
MID Directive consides only exhaus gas analyses in
the area of environmentamonitorirg instrumenty

- exchang of information abou experience in the
definition of standard for the certification of
instrumens usa in the environmenthafield. MCERT
in the UK is so far the mog significart experiene in
Europe in the definition of procedurs for the
certification of instrumens usel in environmenth
monitoring IPQ (Portuga) intends to carly out an
exchang of informatian (e.g via interna forum) in
orde to analy® the experiene of MCERT in the UK,
as a startig point for the developmen of EU
standardisatio procedures ard to exchang
information abou othe experience in Europe The
resuls of the discussio will be publishel in awritten
repot a the erd of the projed

- suppot for startirg the standardisatio proces ard
traceabiliy chan of recommendg measurig
methods WP5 intends to use the databas ard the
deliverabls producel by the othe WPs as a soure of
information for identifying measurig method tha
shoud be recommended/ supportd in the
developmen of the standardisatio proces ard the
necessartraceabiliy chan

- exchang of information abou the need amomg
practitiones as to the revisin of the Internation&
Vocabulay on Metrology. WP5 intends to provide
sonme suppot in the revision of this documenh by
exchangig / collecting information abou the need of
practitiones in this respect

Data aggregation/ presentaticn_and data
distributio n

Workshop on data presentatim and data
distribution Presentig data tha are both scientifically
corre¢ ard capabé of beirg understod by a large
audiene is achallenge Even thoudh our grapts and_table
may be perfect ther presentatio on an interné page can




affed the publics interpretatio dramatically Tess hawe
shown tha more than 50 % of uses can nat perfom or
reped simple tasks sud as buying tickets or goods on the
internet The solutiors are just nat adaptd to ther
users/customers
Possibé uses of environmenth daa will range from
scientiss to decision-makey ard the gener& public Hene
the uses will haw very different background for
understandig dat presentationsA scientifically corred
presentatio tha will be easiyy understod by expers can
be misinterpretd by the generd public Bastc
understandig of usability of relevan service is vital in
orde to gan usefu knowledg in the field of dad
presentatio ard dat distribution
Standardisatio of presentatios is anothe aspet to be
consideredA key challeng in ary dat presentatio is to
communica¢ the information in suh a way tha all
receives understad and interpré the informatian equally
In conclusion the questioms to answe are
- wha are the corre¢ scientifc ways to visualie
measuremedrdat (e.g from on-line measurements)?
- wha are the beg ways to visuali®e dat for different
use group®
NILU (Norway) will organi® aworksh@ on this topic in
Septembe in Goteborg The outcome of the discussin
will be availabk on the interent ard will be the bass for
the preparatio of a "Guidan@ tod for dag presentatio
and distribution in the form of a written repot and/o
interactive web pages’

Guidance for the use of Geographicd
Information Systan (GIS) A GIS is a powerfd
computer-base tod for manipulating storig ard
presentig dat within a spatid framewok (e.g on amap)
A GIS is composd of hardware softwae ard mog
importantly datasetsDue to its versatie nature a GIS can
be usal to aid the whole metroloy proces from daga
specificatim ard collectim to dak storag ard
managemen through to dag manipulatim ard
presentation Limitations of GIS use include its beirg a
largely 2-D basel tod (althoudn this is changing and tha
it can be resoure intensiwe both in terms of dat coss ard
infrastructue as well as dat manipulation Howeve daa
coss hawe reduce significanty ard mary problens
associatd with data manipulatiom can be avoidel by usirg
standardised‘GIS friendly’, dat formats Mindful of the
limitations of a GIS (i.e. full consideratioa of scale
accurag and intendel use are requirael to ensue it is fit
for purpog ard abk to adl insight to the environmenth
measuremenprocess) the perceptiao is tha GIS usa@ is
not routine ard tha potentia uses of this tod in
environmentamonitoring hawe na been fully explored
HSL (UK) will produe a guidane documen on the role
and current gags in the use of GIS in environmenth
monitoring A first draft of the documenwill be availabe
on the internd web site for commens by the erd of this
year A draft "Table of Content’ is alreagy proposé on
the METROPOLIS web site for discussion

Communication of results and support to
decision-making

Decision-making_in_the presene of a high
degree of uncertainty Decision-makig on a more or less
comple isste is strongy influencel by the uncertainty
Onre soure of uncertainy is the measuremaentself, which
canh neve be 100% exact Moreover decisios on
importart issue are rarely (or nevej basel on a singke
type of measurement They usualy involve multiple
measurementsthe use of different types of measurig
devices (i.e. differert design ard physica principleg ard
the application of different mathematiclh models which
are therefoe characterisg by a differert degre of
uncertainty Othe source of uncertaing are the samplirg
stgp ard the time coverag (duration of the individud
measuremdncompare to the referene time period)
When making decisions decision-maker mug be awae
of the degre of uncertaing in the dat on which they are
basirg ther decisions The way of representig uncertainy
to the public ard decision-makermug be understandabl
whilst beirg consisteh with the measuremenresult In
otha words the form of the final information shoud
presere the degre of uncertaing existing in the sour@
measuremestwhilst being understandablto the decision
makes ard the public.

RISOE (Denmarl proposs to carty out a critica analyss
of "the ways in which uncertainy is representg in relation
to the need of decision-makers" Sud criticd analyss
would include the following steps 1) a survey of existing
theories of decision-making focusirg in particula on
"non-conventiondl - precautionary-theorge of decision
making tha take into accoum the uncertainty 2) since ary
decision-makig theoy impose certan constraing on the
input parametersan analyss will be carried out, with the
help of practicd exampls ard in collaboration with WP4,
of the kinds of uncertaing representatio in measurements
which are consisteh with the existig decision-makig
theory/ies; 3) a final repot with the resuls of the
investigation conclusios ard recommendationfor future
research

The first intermediag¢ deliverable will be producel by the
end of Novembe 2003 The® intermedia¢ producs will
be mack availabk on the internd for discussionThe final
repot is due to be publishel by Jure 2004

Workshop: experien@ with the

implementation of the air quality policy Europea

environmenth legislation can only be successfuif backel
by locd authoritis ard implemente by individud
citizens Experiene gainal in the application of air quality
policy shows tha the mog effective stes in the ques for
bette air quality are the rising of public awarenes ard the
developmenh of locd abatemen strategies Of all the
effects of air pollutants it is the impad on human healh
that attracs the keenesintere$ amorg the public. Raisirg
their awarenes of the risks inherer in air pollution cen
therefoe encourag them to behae in environmentaif
friendly ways to lend active suppot to environmenth
policy ard to democratie environmenthdecision-making
JRC ISPRA proposs to organie a two-day semina on
experience with locd abatemen strategis involving
citizens the developmet of air pollution ard healh
information systens ard awareness-raisjprojects



The mismatch between requestel and
delivered data The final aim of the da@ deliveral by
testirg laboratoris is to provide concreé suppot in the
decision-makig process It is therefoe of the utmog
importan@ to ensue not only consisteng betwea the
information deliveral by the testirg laboratoy ard the
actud chemich conten in the sampé subjec¢ to analysis
but aloo betwea the analyticd information deliveral by
the laboratoy ard the information needd by the client
A ladk of consisteng betwe@ requirel ard delivered
analyticd information negativey affect the usefulnes of
the information generatd by the laboratory Sometime
analyticd informatian abou a wide variety of pollutans is
delivered whilst there is only a neal to know an overal
amour or an index In anothe case an analytica repot
providing information for example abou heay metals
will nat be sufficiert in mog cass to define the toxicity of
the sampé (analyticd information abou specifc single
specis presenin the sampé will be necessary)A ladk of
consisteng betwe@ requiral and deliveral analytica
information may alo derive from the analytich metha
usal ard its propertis (e.g rapidity, accurag or
precision)

A carefd assessmén of the information typically
requestd by uses nowadag shows tha qualitative
responsge accoumw for a substantin portion Privae
companis and governmehbodies toxicologica institutes
industrid firms, etc are increasingy intereste in gettirg
generd answes simply base on binaly yes/ro responsg
rathg than on detailed discriminatel chemicé
information For example an environmenthbody may be
intereste in knowing whethe seawateis contaminatd by
hydrocarbos within the meanig of the legislation rathe
than in gettig a long list of aliphatt and aromatc
hydrocarbons including ther individud concentratios
and uncertainties

The University of Cordola (Spain) is responsik@ for
organisiy an exchang of information abou the
‘consistency betwe@ requir@ ard deliveral analytica
information’ and abou the ‘role played by qualitative da@
and globd indices in the relationshp betwea
environmenth testirg laboratorie ard clients: Sud an
exchang of information would stat from a preliminay
draft repot with a list of representat® exampls
illustrating the problems reasos ard consequeneeof the
mismatt often encounteré in current practie@ betwee
the need of the final uses amd the analyticd daga
deliverad by the testing laboratories The drat repot
would reman availabk for discussia in an internd forum,
which would allow an exchangeof information amorg
metrology expers abou the conten of the drat repot ard
provide the bass for the preparatio of the final report

Expert judgement approaches for
measuremen$ that are not performable in_practice
Decisiors with regad to evacuation decontaminatio ard
food bars mug be taken on the bass of predictiors of
environmenth transpor of pollutants contaminatio
through the food chain carcinogerg effed ard the like.
Thee predictiors use mathematich modes containirg
scores of uncertan parametes which are measurald in
principle, but which cannd be measurd in practie
becaus of their coststechnicadifficulties, the_uniquenes

of the situatian or ethicd problems Decision-makes wart
to take and wart to be perceivel to take the® decisiors in
a rationd manner The questim is: how can this be
accomplishd in the face of large uncertaintie® Structurel
expet judgemen is a way to propery addres this issue
This bast tool is probabilistt risk analyss which is
actually a systemati precautionar sciene servirg the
need of sustainald developmen alorg with othe
objective measurementsThe® judged measurementseeal
to under@ a standardisatio proces to the sane exten as
do conventionameasurements

RISOE (Denmarl proposs to organi® an exchang of
information on the "role of expet judgemenh approachge
for measurementtha canna be performa in practice’
Sudh an exchang of information would stat from a
preliminay draft report The drat repot would reman
availabk for discussia in an interndé forum, which would
allow an exchang of information amorg metroloy
expers (within or outsie METROPOLIS abou the
pertinene of expet judgemend as substitute for
measuremesttha canna be performel in practice A
final repot on the "role of expet judgemen approachée's
would be prepard as aresut of the proposd exchang of
information

Conclusions

As afinal outcone Metropolis would like to ensue tha an
overal consistenh messag is conveye to the final users
To this purpo® TNO (The Netherlandp will produe in
collaboration with INERIS a documenillustrating how the
tasks ard the final outcome of Metropols interrelae ard
how they can respod to the need of the different
categoris of users

Sharirg information ard improving the dialogle betwe®
the concernd partied (horizontd debatg is ore of the
main goak of METROPOLE ard it is the bass for the
definition of future researb projects The curren
participans represeh the cor of the network but
Metropolis as a netwok is open to offers of additiond
expertise Organisation interestd in being more directly
involved in the activities of this netwok are invited to
conta¢ the Metropols co-ordinato ard visit the
metropols websie (http://www.metropolis-network.net ).
The metropols netwok will be glad to offer acces to the
restricted-acces area of the web site to organisation
willin g to male an active contribution




