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METROLOGICA L STAKESIN THE MONITORIN G OF AIR QUALIT Y : PAH

EXAMPL E IN FRANCE

Eva LEOZ-GARZIANDIA and Martin e RAMEL
INERIS, Institut national de I'environnement industriel et des risques
Parc technologique Alata, BP 2, 6059 VERNEUIL-EN-HALATTE, FRANCE

Résune

La surveillane de la qualitt de I'air représerd un
enjeu considérald pou préveni et réduireles effets
des polluans su la sané humaire et
'environnement Le Laboratoie Centrd de
Surveillane de la Qualie de I'Air, crée pa le
Ministére charg de I'environnemenvise a apporte
un appu technige au dispositf nationd de
surveillane de la qualit de l'air en France en
particulier dars le cade de la mise en oeuve des
Directives européennes

Le développemen d'ure stratége nationaé de
surveillane des HAP eg une des missiors du
LCSQA depus  plusieus années ave
l'accompagnemend’'un programne pilote, qu vise
a miew connaite les niveaw de concentratio dars
I'air ambiant a définir &t valider des stratégis de
prélevemenh e d'analyse a quantifie les
incertitudes et a évalue les colts

Introductio n

Air does nat respet internationé boundarie ard
therefoe ary strateg for improving air quality has
to take into accoum the Europea ard wider
internation& dimensions  The Europea
Commissim has establishd the basc principles of a
comma strateg to define ard se objectives for
ambiert arr quality in orde to avoid preven or
redue@ harmfd effecs for human healh ard the
environment The Europea directives contan
provisiors concerniig the assessmerof ambien air
guality in the Membe State ard public information
notably by mears of alet thresholds

The Frent Air Quality Monitoring Netwolk (thee
are 40 differernt networls sprea throughow France
figure 1), which was sé up from the 1970’s, is the
respons to this Europea strategy
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Figure 1. Air quality monitoring networks in France

The Central Laboratory for Air
Quality Monitorin g (LCSQA)

The Ministry of the Environmen with three partne
organisatios formed the Centrd Laboratoy for Air
Quality Monitoring (Laboratoie Centrd de
Surveillane de laQualit# de I'Air - LCSQA) :

 The Doua Schod of Mines (Ecok des
Mines de Douali

e The Nationd Institute for Industrid
Environmen and Risks (Institut Nationd de
I'Environnemenindustri¢ e des Risques -
INERIS)

» The Nationd Testirg Laboratoy
(Laboratoie Nationd d'Essais - LNE).

The generd LCSQAS objectives is to promote
togethe with the Ministry of the Environmem ard
the Ageny for Environmen ard Enery
Managemeh (Agene de I'Environnemenh &t de la
Maitrise de I'Energe - ADEME), the developmen
of ways ard mears that will enabé eat air quality
monitoring netwok to cary out its own mission
unde conditiors of satisfactoy metrology within
the nationd framewok ard within the framewok of
the Europea Union.

The various technic ard scientific missiors cove
the following items :



* Measuremenquality ard developmen of
measurig ways and mears

 Developmenh ard use of complementar
modelling technique

*  Suppot for dat processig

* Relationshp betwe@& atmosphed pollution
and healh

Polycyclic Aromatic Hydrocarbons
(PAH) in ambiernt air

PAH monitoring strateg in ambienn air is one
missia of particula interes$ for LCSQA.

PAH compound consi$ of two or more fused
benzee rings in linear, angula or cluste
arrangements They can be formed in ary
incomplee combustim or high temperatug
pyrolytic proces involving fossl fuels and othe
organt material

PAH are found in the atmospher in verly smal
quantities (ng/m’> of air) ard unde two forms :
adsorbd on suspende particles ard in gas phase
This partition betwee gas amd particulate
(adsorbeyl phass depemn on physico-chemida
properties e.g vapou pressue ard ambien
conditions e.g temperatureard humidity.

Sone PAH are mutagent ard they are classifiel by
the Internation&d Ageng for Researc on Cance
(IARC) & beirg ‘"probaby/ or possiby
carcinogeni¢ in humars (Classs 2a ard 2b of
IARC). Toxicity of Benz(a)pyrene (B(a)P (figure 2)
is for exampé vely studied

oot

Figure 2. Benz(a)pyrene

They are too, very reactive ard the knowledge of
chemicé reactiors is velry importart becaus the
producs of reactiors may, in sone instances be
more toxic than PAH.

After inhalation the® compound can be adsorbd
by the organisn ard they could conceivab} play a
role in both genotoxc armd non-genotoxd
carcinogenesis

Needs for a PAH reference method
at an European levd

Thoudh PAH pollutans hawe been monitora in
ambient air for a long time, the repeatabily ard
reproducibility of the variols samplirg ard analyss
measuremdammethod is still lacking as well as the
numbe ard the pha (particke or gag of PAH mug
be measured. ..

An Europea Commissio steeriig group prepare
a "position papet which startel to answe a some
of those questions

The 27" of Septembeof 19% Europea directive
96/62/(E abou ambien air quality assessmérarnd
monitoring requires tha the PAH hawe to be taken
into account A proposa of the new daughte
directive relatig to arseni¢c cadmium mercury
nickd ard PAH in ambien air has bee alreay
written ard submittel for commers in the Europea
countries This daughte directive is basel on
recommendatian from the "position papet ard
propose benzo(@)pyrem a a marke of
carcinogert risk of the totd PAH usualy measured

A targe value of 1 ng/m’fo r B(a)P referrel to an
annud averag of the PM10 partick fraction in
ambien air will be proposd in orde to prevern non
cance effecs from PAH ard ensue a reasonald
protection of the populatim from carcinogera
effects

Paralle] a CEN working growp is preparimg a this
momern an Europea standad for B(aP samplirg
and analyss in ambien air. INERIS as a LCSQA
partner participates in both Europea groups

PAH monitoring strategy in France

Prior to thoe Europea activities a Frent pilot
progran was launchel to develg the monitorirg of
PAH in Franceby 2001. Bas& on the positin
paper ard on Frent experti€ in PAH monitoring
INERIS proposd a samplirg ard analyss procedue
for PAH in ambier air.

Nine air quality monitorirg networls (in red on
figure 1) are involved which perfom sampling
Analyse is subcontractig to associatedaboratories
This pilot pha® is convend by ADEME ard
INERIS, ard the objectives are :

- to asses concentratia levek in different sites
in Fran@

- to elaborat avalidatel monitorirg strategy

- to choog a goa samplig amd analytica
methal

- toquantify uncertaintis

- to evaluat coss



Sone preliminay studies were performal befole to
stat :

- acompariso study betweea differert samplirg
systens to choicethe more suitabk devie

- an inter-comparisn exercie betwea all
laboratorie participans in orde to evaluag the
comparabiliy of results

Inter-laborator y tests
Different materia$ were sert to the laboratoris :

- aliquid standad in two differert concentratios
containirg 10 PAH

- asampe extrat¢ from INERIS
- afilter blark extra¢ from INERIS
- samples of aNIST Standad Referene Materid

Table 1 shows resuls obtainel for B(a)P recovey
from NIST materid for eat laboratory

Laboratoy B(a)P recovey
Lab A 21 %
Lab B 94 %
Lab C 56 %
Lab D 97 %
Lab E 89 %
Lab F 73 %
Lab G 68 %
INERIS 96 %

Table 1. B(a)Precovery from NIST material

In bag of Dutch an Italian referene methods a
recovey bigge than 75 % ard 60 % respectivel are
neel for B(a)P on standad material This tes coud
shav a recovey problen for laboratoris A ard C
which were resolvel before the stat of the samplirg
campaign

First results of the French pilot program

Nine Frend cities participae in this progran : Caen
Lille, Rouen Paris La Rochelle Lyon, Grenoble
Marseille ard Fos-Berre. Different sites were
chosa in ead city, sampls were performel in
industrial urban ard traffic sites

A 24 houis samplirg of PM 10 particles is mack on
a fibre quart filter ard the gas pha® is adsorbd on
polyurethae foam plugs Sample are performel
one a week all of six days in orde to haw the
more representati¥ annué average

The PAH monitoring progran startel in Octobe
2001 ard is na still finish. In figure 3, resuls
obtainal for the first yea ar shown We can see
tha in the winter periad B(aP concentratioa are
bigge than in summe period a diminution abou 90
% is observed

Resuls shav tha in sorre periods ard locatiors the
targe value (1 ng/n?) will be proposd by the
Europea Communiy in the daughte directive
would be probaby exceededBut as the targe value
is referra to an annu averagewe found tha only
in ore city B(a@P concentratio was cloe to this
value

The pilot progran ard the preliminay studies will
enabé nat only the implantation of PAH monitoring
in Frane but as well, will help CEN working group
on PAH to organise by 2003 an Europea inter
laboratoy ard field campaignsin which Frane will
participate

Figure 3. Concentratia of B(a)P in sone Frend
cities
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