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Since many years passive sampling techniques are used within the framework
of various applications (speciation studies, impact studiese )

Advantages and Iimitations for use In connection with the
Implementation of the WED ?
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Numarous enamical econtzuninanis (matfs, oreenies) to g2 mazsyraef

Y Different methods of analysis
WED priority substances de la DCE:

benzene, hexachlorobenzene, pentachlorobenzene, pentachlorophénol,

BENZEIE trichlorobenzene (1,2,4-trichlorobenzene)

Limits of quantification: 1/3 Environmental quality standards

2asije P-€.0 Endosulfan LD= 0.5 ng/I !!

Solvents 1,2-dichloroéthane, dichlorométahne, trichlorométhane

Metals cadmium, mercure, nickel, plomb (et leurs composés)

Diverse diphényléthers bromés, C10-C13-chloroalcanes, di(2 éthylhexyl)phtalate (DEHP),
hexachlorobutadiéne, nonylphénols (4-para-nonylphénol), octylphénols (para-ter-
octylphénol)

( 25 ;% composes du tributylétain (tributylétain-cation)
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Nurngrous welar mzssas (o o2 monitoraed in nignly divarsa conditjons
(yrouned walar, rivars, Eikas, asiuzyiss, S22, ate,
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Aeleditionz | cdifficuftias rafatael to rnzirine weatars:

U Salt water = complex matrix

| E interferences implying an step (use of sol ve

U Trace concentrations (ng/L)

E sophisticated analytical techniques and step
required

U Spatial and temporal variability of concentrations ("transitional" waters)

E spot sampling and / or integrated sampling

U Sampling operations sometimes requiring complex logistics (ships), in
particular in case of bad weather. ..
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Need to develop "all terrain" techniques to and in_situ
different families of chemical contaminants

Only one stage =

Passive sampling

J.L. GONZALEZ
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8 Operationality of these systems (on a "large scale™)?

Ease of use (by neapecialist personnel)?

Objective: to test the feasibility of using passive samplers to assess
the chemical contamination of marine water masses in the Water
Framework Directive context

Originality: "large scale" testing (in various coastal environments)
of the operationality of these systems in terms of cost reduction,
rapidity of results and ease of use (by non-specialist BUT TRAINED

L3
) m personnel).
;;‘:‘ J.L. GONZALEZ
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3 diff2rant iyoas of samolars (eontaminants, orineiola ael
imol2msaniaijon)

DGT (Diffusive Gradient in Thin film ):
trace metals

Immersion time variable

POCIS (Polar Organic Chemical
Integrative Sampler): Hydrophilic
organic contaminants

Collaboration with LPTC (Univ. Bordeaux 1)

Immersion time (at least 2-3 weeks).
Sampling rate détermination, use of
reference compounds

SBSE (Stir Bar Sorptive Extraction):
Contaminants organiques
hydrophobes Collaboration with CEDRE

Spot sample extraction. Addition of
internal standards

15
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T2sitine in various “fi2ld conditions™ usine oraviously-irainel,
loezf oarsonnzl:

- French Mediterranean coastal water masses,
- Mediterranean lagoons

- Tropical water masses

- Tropical lagoons

-Tropical estuaries

- Harbour and urban areas

J.L. GONZALEZ
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Traininey:

1- Realization of a "field guide"

For the deployment, recovery and conditioning of passive
samplers (DGT, POCIS, SBSE)

2- Training day

Presentation of passive sampling techniques and various
operations, plus hands-on experience in the field

J.L. GONZALEZ
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pialed eamoaicns:

Logistics:

». C Passive samplers are prepared and issued by "expert" labs
"5 (Ifremer for DGT, LPTC Univ. Bordeaux | for POCIS, CEDRE for
SBSE)

C Local operators deal with:

== - |0gistics (transport, deployment means, mooring adaptation to
local conditions, etc.)

T=.%2 -deployment, monitoring, recovery and conditioning of samplers
and their transport in ad hoc conditions (freezing, refrigeration)

€4 C The"expert" labs are in charge of returned sampler preparation
(elution, extraction, etc.), analysis and result processing.
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The various field operations were supported by public bodies in
charge of implementing the WED in mainland France and In
overseas territories :

- Agence de I'Eau Rhone-Méditérranée-Corse (AERMC)

-Les Directions R®gional es de |
La Reunion, Guyane et Mayotte

(@)
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Examples of results

J.L. GONZALEZ
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Water masses (coastal and

Collaborations Main Campaigns .
transition)

Mediterranean AERMC 2008: PEPS 20
Sea LERPAC 2009: DCE 36
LERLR 2010: Lagoons 28
(temporal variations)

e Deployment in very varied systems (about
= 170 different water masses):

La Réunion
- Urban areas

- Commercial ports and marinas
- Tropical and Mediterranean lagoons
Nlzyoiie - Coastal areas
| - Estuaries

- Open sea

IRD 2008: Pilot study
DEAL 2009: Pilot study (dry and wet season)
2011: Pilot study

Nouyvelle 2011: Biofouling study
Caledonie

Ifremer

J.L. GONZALEZ
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French Medlterranean coastal water masses
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Image © 2008 DigitalGlobe .
Data SO, NOAA, U.S. Navy, NGA, GEBCO
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Mediterranean: Trace metals (DGT)
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Mediterranean: Pharmaceuticals (POCd&jd markers of urban waste
and "health of society"
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L.a Réunion

Indian Ocean < Y ol o WS |
-
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s (POCIS)
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Paracetamol

Pharmaceut

@ théophylline

B terbutaline

M paracetamol

M ibuprofene

B gemfibrozil

H diclofenac

W diazepam

B carbamazepine
@ cafeine

M aspirine
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La Réeunion Pesticides (SBSE)

Sum of pesticides (mainly lindane)

. Endosulfan -
Dry season - spreading

(7]

D
s |

Lindane (insecticide) t,,, water: 30 to 300 days

Endosulfan (insecticide) prohibited use since 2007. t,,, 4 a 7 days in water (60 days in soils).
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Guyane

' lles du Salut

=

Atlantic Ocean
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zachlore

Acrinathrine
Permethrine

diuron

linurar
sulfuran
sulfuron
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Guyane: Pesticides (POCIS)

m terbuthylazine
1 diuron

: gk

Diuron (herbicide) prohibited use since 2008 (t,,, soils 372 days).
£ Antifouling products

Dichloreos
Trichlorfon

Chlormephos

Fro :
Terbuthylazine

Terbutryn
Fenithrothion

Terbuthylazine (herbicide) prohibited use since 2004 (t,,, soils 46 days)

J.L. GONZALEZ



chantillonneurs passifs et Techniques alternatives de prélevement"”, Nantes 24 novembre

MAYOl 1

~

Grand. 'cif Nord Est

Ifremer
N

J.L. GONZALEZ



Séminaire "Echantillonneurs passifs et Techniques alternatives de prélevement"”, Nantes 24 novembre

Mayotte: Trace metals (DGT)

commercial port
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=T MayotteAlkylphenols (POCIS)
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Mamouddzou NE

BPA Bisphénol A. Component of plastic (polycarbonate, will tétra Pak, feeding-
bottl esé) prohibited since 2010

@m 4 np Nonyl phénol. Surfactant (textile industry, detergents, cleaning products ...)
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