ANNEXE 7 : Conférences présentées au colloque final de restitution des
résultats, a Nantes le 23 novembre 2011

AQUAREF

General aspects:
Objectives, design, field campaigns
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Planning A@UA‘REF

HARIE BN o R

* Year1(2009):
= Constitution of an organisation committee
= Configuration of the exercise
= Prospection/searching for participants

* Year 2 (2010):
= Realization of the 3 in situ campaigns
= Centralisation of final results on the web site

* Year 3 (2011):
® Data treatment

= Valorisation and communication on the results (report to
participants, conference at IPSW 2011, final workshop, final
report for Aquaref, scientific papers)

N*4

Final Workshop - AQUAREF Passive Sampler Intercomparison Exercise, Nantes, 23rd November

General objectives AQUAREF

The assessment of the potential role and efficiency of passive
samplers for water pollutants measurements in surface and
coastal water in the frame of the WFD:

+to evaluate the comparability and variability of
measurements of selected priority substances with passive
samplers

= to evaluate the suitability of these samplers implemented
in different aquatic environments to sample selected
substances

=~to demonstrate the applicability of such tools to water
basin managers and routine laboratories

N*2
Final Workshop - AQUAREF Passive Sampler Intercomparison Exercise, Nantes, 23rd Novambar
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How to design the intercomparison
exercise ?7 (1) AQUARE

B, Camap
I ERE: = i

1/ PS not used in France by routine lab. for menitering
programs, (especially for continental waters)

s~ necessity to limit to expert lab.

2/ Necessity to have enough data per tool/molecule/site for
satisfying statistical data treatment (for evaluation of the
TWAC and its uncertainty and comparison of various tools)

=~necessity to find foreign lab.

N*5
Final Workshop - AQUAREF Passive Sampler Intercomparison Exercise, Nantes, 23rd November

How to design the intercomparison
exercise ? (2) AQUAREF

3/ None detailed guideline per PS, each expert lab. has its
own sampling and analytical strategy (exposure conditions,
analytical treatment, quality control, PRC, calculation of
TWAC, ..)

=~ Choice fo let expert lab. proceed as they are used to

4/ Some participants are very far away from the location of
the in situ campaigns

= They could either come and prepare their own PS before
exposure or they send us the detailed procedure and let us prepare
their own P5 before exposure

N6

Final Workshop — AQUAREF Passive Sampler Intercomparison Everchis, Nantes, 33rd November
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How to design the intercomparison
exercise ? (3) AQUAREF

TR p—
TR Cav

5/ Choice of the molecules:
Selection of priority molecules (WFD, OSPAR, good ecological status)
Metals / Hydrophilic Organics / Hydrophobic Organics
Selection of pesticide metabolites
Detected in the selected sites
Pozsible to be sampled by PS
Possible to be analysed by central lab.

6/ Choice of the tools:
Cover the most known tools: DET, SPMD, POCTS
Let the possibility for other toals to be compared (chemecatcher, SR, MESCO, )

7/ Choice of the sites:

to test the influence of various physico-chemical field conditions for some
tool/molecule/site = marine and continental water sites

In relotively contominated area te be sure to quantify the studied pollutants
Well known by organising lab.
Easy to access, protected from vandalism

N*T

Final Workshop — AQUAREF Passhve Sampler Infercomparison Esercise. Nanfes, I3nd Movembaer

24 expert laboratories participated
AQUAREF

Bl o
AR B L

=11 national and 13 international lab. (Czech republic,

Germany, Italy, Netherlands, Norway, Slovakia, Spain, Sweden,
United Kingdom, United States)

* AZTI-Foundation (ES). *Marine Scotlond - Science (UK).
*BRGM (FR). *NIVA (NO),

#Cefas (UK). *T. 5. Masaryk Water Research
«Cemagref (FR). Institute, Public Research

Institution (CZ).

*Deltares/TNO (NL). *UFZ - Department of Ecological

*Ecole des Mines d'Alés (FR), Chemistry, Helmheltz Centre for
*EDF R&D/LIMNHE (FR), Environmental Research (DE),
*Environment Agency. MNational sUniversita di Cagliari (IT).
Laboratory SE"VJCG?’UKJ- #University of Rhode Island {USA).
*IFREMER (FR). *Water Research Institute (5K)
*Labagqua (ES),

E;.RL]S Scandinavia AB (SW), LEESU

#LPTC Bordeausx (FR),

N'8
Final Workshop - AQUAREF Passive Sampler Intercomparison Exercise, Nantes, 23rd November
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Various tools and exposure ‘S‘WF

* Exposure system (cage or support): Commercially
available or home made

® PS5 and main characteristics:

Substances Tools and main characterisiics
* DGT: binding agent {Chelex-104} with open pore or restrictive diffusive
gels (thickness: 0.8 mm)
* Chemcatcher (metals)

* 5PN standara. 460 cm?

* LDPE: from 390 to 490 co2

* Chemeatcher (apolar). C18:13.9 and 17.4 cm?
PAHs * SR - 5. 160 et 600 cm?

* MESCO - LDPE membrane. silicone phase

* CFIS (PDMS)

* POCTS: both pesticide and pharmaceutical configurations

* Chemcatchers (polar), C18, SDB-XC and SDB-FPS: 13,9 cm?
Pesticides s T

* MESCO: cellulose membrane, silicone phase

N3

Final Workshop - AQUAREF Pascive Samplar Intercoumpanison Evercise, Nantes, Z3rd Novembar

SR: PDMS sheet

Various sampling and analytical
procedures A?UAﬂ_EF

* Quality contrals (those not set by the organizers):
» Laboratory PS blank er not
» Internal surrogates or not
» Correction from field blanks or not

* To calculate TWAC :

» Rs for organic chemicals: From literature or determined by the
participant
» Various models applied

*  Analytical procedures:
B Metals: ICP-MS or GF/AAS
® Organic: < purification or not

« GC-MS, 6C/MS/MS or HPLC/MS/MS,
HPLC/fluo

* PRC used or not

N*10
Final Workshop - AQUAREF Passive Sampler Intercomparison Evercise, Nantes, 23rd Nowvembaer
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Target substances AQUAREF

® Metals (8) : €d*%, Ni*, Pb*%, ZnP, CuP, Mn, Co, Crk

®* PAHs (16 EPA): naphthalene®, acenaphtylene, acenaphthene,
fluorene, phenanthrenet, anthracene*+, fluoranthene*, pyrenet,
benzoEa}anThracene?, chrysenet, benzo(b)fluoranthene™,
benzo(a)pyrene*¥, benzo(k)fluoranthene*, benzo(ghi)perylene™s,
dibenzo(nz)unthmcene, indeno(1,2,3-c d)pyrene™s

®» Pesticides (9) : acetochlor, alachlor*, atrazine® and metabolites
(DEA / DIA), diuron*, isoproturon®, simazine*, S-metolachlor

Priority molecules : WFb*
OSPAR T
i _ Good
ecological status B
N1
Final Workshop - AQUAREF Passive Sampler Infercounparison Esercise,. Nanies 23rd November
Exposure durations AQUAREF
Pesticides PAHs Metals
s POCIS s SPMD s DGT
* SBSE o | HPE ® Chemcatcher
® Chemcatcher * Chemcatcher
* SR = SR (PDMS sheet)
e MESCO o MESCO
» (FIS
= 14 days = 21 days =7 days
N*12

Final Worksirop - AQUAREF Passive Sampler Infercommparison Evercise. Nanfes, 23rd Novomber
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3 sampling sites

Beillant
(Charente
maritime)
27th May- 2

10th June 2010 | © =
Pesticides |

River waters

Ternay (Rhone)
17th June-
8th July 2010

PAHs and
metals

Thau site
(Hérault, France)

@ PAH, Pesticides, Metals
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Thau lagoon: the second largest loke in

, France, 21 km long, 8 km wide, an area

- of 7 hectares, mean depth of 4.5 m,
max depth of 30 m

.

East borders largely industrial

Northern side has villages
dedicated 1o Tishing and the
production of shellfish

Sampjir

Oysler farming

L&) ll'.‘:,]ll.'

Thau site A@UA‘REF
* Lagoon waters : mean during exercice (usual annual ranges) ™ =
= Temperature: 17.9°C (5-26°C )
= Salinity: 37.6 PSU (34-39)

Suspended solids: 0.89 mg/L

Flow velocity: 1.59 em/s

Micropollutants concentrations in the dissolved phase:
= Metals: > 500ng/L for INi and Cu, ~60 ng/L for Co, < 20 ng/L for the others
+ pesticides and PAHs: < 3 ng/L

* Preparation of the PS before exposure in laboratory (at 5.5 miles
from the exposure site, by boat)

* Description of the exposure area:

= former site of oyster farming surrounded with shelf farming tables in
action

= A monitoring site of the French mussel watch program (IFREMER)

N*16
Final Workshop - AQUAREF Fassive Sampler Intercomparison Exercise, Nantes, 23rd November
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Former site of oyster farming
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—

Signalisation of the
exposure cages of PS
(tool/lab.)

[
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Preparation of the PS for exposure in laboratory
(at 5.5 miles from the exposure site, by beat)
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Ternay site
(south of Lyon, Rhone, France)

*=PAH and Metals

/f Urban area of Lyon (2 000 000
inhabitants) at around 20 km

48



Ternay site AQUAREF
Rhone river waters (mean + sd on the 3 weeks campaign) == i
Suspended solids: 14 0 + 12,1 mg/L (» Beillant » Thau)

* Temperature: 198 + 27 °C

Flow velocity: 0,217 + 0,078 m/s (> Thau and Beillant)

Conductivity: 389 + 28 ySm/em

Micropollutants mean concentrations in dissolved phase:
(Metals: from 13 ng/L for Cd o 3.6 pg/L for Mn; PAHs: < 5 ng/L)

ot

Preparation of the PS for exposure directly in situ, near the
river Rhone (not in laboratory)

Description of the sampling site:

* Anurban (2 000 000 inhabitants) and industrial area. The great
Lyon is known for its chemical industry located between Lyon
and the sampling site.

* A Rhone river measurement station

= PS located near the river bank

N*25
Final Workshop - AQUAREF Passive Sampler Intercomparison Exercise, Nantes, 23rd November
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T

! Floating platform
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the buoy lines

-1

Folding tables covered
with aluminim fails

Exp. syst.
for SR

51



After exposure...

52
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Beillant site A?UA‘REF

e L L

® Charente river waters (mean + sd on the 2 weeks campaign) :
= Suspended solids: 7 £ 0.7 mg/L

Temperature: 19.4 £ 1.1°C

Flow velocity: 0.01-0.02 m/s

Conductivity: 539.8 + 10.8 ySm/cm

Pesticide mean concentrations in dissolved phase: 10 to 50 ng/L
for DIA, MET, DEA, < LQ for others

* Preparation of the PS for exposure in laboratory (at 150 km
from the exposure site)

* Description of the sampling site:

® The watershed area is occupied by almost 80% of agricultural
lands

= A very well known site Tor Cemagref Bordeaux
= PS located near the river bank

N*35
Final Workshop - AQUAREF Pascive Sampler Intercomparison Exercise, Nantes, Z3rd Movembar

Triazine concentrations (2008} A(?UAREF
poiL mae
0,50 200
Weelkly average fiow rates
B Atrazne
0.40 o DEA
WDET - 150
mDIA
W Smazine
0,30
- 100
0,20
- 50
0,10
0,00 - -0
-] = ] B = -] B B B 8 2 = o
dates = g g x o = o 2 L o = ©

Background levels and low fluctuations of concentrations
Metabolites (DEA and DIA) are generally more abundant than parent compounds
H*35

Final Workehay - AQUAREF Passive Sampler Intercomparnison Exerciae. Nantes, 23rd Nowsmbar
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Phenylurea and chloroacetanilide concentrations (2008) A{PUA-REF

mais pgil.
200 — 035
Weekly average flow rates
B Diuron
|SCIIpI'DtLFDI'I 020
1= B Acetochior
W Matolachior
1 015
00
4010
s
ogs
dates & 8 8 = & 5 8 a 2 - o
z £ 2 . 3 - -] = n = #
Applications and detection typically during the spring
N*a7

Final Workshop - AQUAREF Passhve Sampler Intercompanisen Evercise, Nantox 23rd Novermbar

The Charente
river at Beillant
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The lab. at 150 km from
the sampling site

parficipants

Preparation of PS

Access by boaf...
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Home made
exp. syst. for
Chemicatcher
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A web site

. T R ——— 12 aza T T e
B S g S R S T —————
cdihl i

118 SRS GRS S £ e RS (A T PR = Ph‘p
' i Al

W Wﬁﬁ.ir jeill pa

+ To register
+ To collect results and information (sampling and anaytical
strategy) from participants

Nega

58



6 central lab. for water a”alyﬁiﬁUA-REF

* BRGM (PAH at Ternay),

* (Cemagref of Bordeaux (pesticides, physico-chemical
parameters at Beillant),

* Cemagref of Lyon (metals, physico-chemical parameters at
Ternay),

* EPOC-LPTC of Bordeaux (pesticides and PAHs at Thau site),

* TFREMER of Séte (physico-chemical parameters at Thau
site),

* TFREMER of Mantes (LBCM) (metals at Thau site).

N5

Final Warkshop - AQUAREF Passlve Sampler Endevcomparizon Exercies, Mantes, F3rd Mo v

Mﬂﬂ[torlng ot the exposure water
conditions AQUAREF

*» Lonic composition \ WV oo
» pH, suspended matter, conductivity, salinity (for Thau), DOC, TOC,
temperature, water velocity, pluviometry, discharge, dissolved oxygen

(for Thau).

# Concentrations of the target compounds in the dissolved and total
phases (spot sampling):

Beillant Ternay Thau
Metalz 50 mL 500 mL
Direct anakysis by LCP-MS5 baricison method (1982)
f LG from 0.0 for £d to 0.5 for Zn ICP-MS

LG from 0.1 ng/L for Cd fo 10 for Cu
and Zn

PaHz 5L sampies 2L
/ LLE {dichloramethane) SPE (C18)
HFLC-Flug BC-MS5
LQ: 04 ng/L except ACE and PHE af 2 rg/L | LQ: 01 g/l
Pesticides | S0 mlL samples r
SPE {Ouasis HLE) SPE {Dasis HLE)
HPLE-MS5-MS5 ' HPLC-MS-MS
L@ from 10 to 20 ng/L L) from 10 to 20 ngfL
Firand Warkshop - AQLAREF frasd ve Saagiier fnderCeraarison Exordie, Mantsd, Z3nl Aeosem v
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Quality controls and Quality
assurance APUAREF

ik

* Each sampler exposed in triplicate

* | field blank per sampler and per site, participant are free to
substract or not this blank from their measurements

* A reference solution to evaluate the accuracy and precision of the
instrumental analytical step

#Because of the design of the trial, implementation of QC based on
reference PSs (spiked and then distributed to all participants) was not
technically possible (too many different P5s studied).

N°4T

Finasl Warkahime - AQUAREF Prislvi Sritgner Indevcomaariso Exerchee Maitsd, Find Mawainibear

ACPUA-REF

Sl e

= A guestionnaire measuring satisfaction will be sent to you

N"48

Fitial Warkiliong - AQUAREF Pridlvs Saringier Ll ontiarison Svamting, Maiites TN Savairilser
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The authors thank the French Mational Agency for Water
and Aquatic Environments (OMNEMA) via AQUAREF for its
financial support

N'43
Final Warkashop - AGUAREF Paaalve Sawipder Intercomaariau Evarchas, Mantes, I3rf Morsindser

Thank you for your attention /!

N3
Finsl Waorkshop - AQUAREF Passive Sxngder Entercouspariaon Evercise, Mandes, Thref Mo
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QA/QC
in the AQUAREF
inter comparison exercise

S. Lardy-Fontan 7), B. Lepot (8 N. Mazzella ), D. Munaron 12, C. Migge (3 S.
Schiavone 3, C. Berho ¥, J-P. Ghestem @), C. Gonzalez 151, J-L Gonzalez (€, B.
Lalere 17, C. Tixier ¥, A. Togola ), M. Coquery ©

¥ Cemagref, UR REBX, @ ifremer, LERLR; ®1 Cemap
& fremer, BE, MLNE. DMS!

ALY, 3 I BRGM. MMA, ! Ecole des Mines dAles

*ffremer, RBE-BE-LBCD

Final Workshop - Passive Sampler intercompanson Exercise, |Hovember 23rd 2011

Summary
A(PUA-REF

1. Schedule from data-base conception to participant reporting

2. Position QA/QC in trial from basic concepts to final
implemented strategy

3. Data-base overview
4, Statistical treatment

5. Reference solutions from conception to assignation of the
final value

6. Presentation of results (QC solution A, field blank) and
discussion

7. Conclusion and perspectives

Final Workshop - Passive Sampler Intercomparison Exercise, Hovember 23rd 2011



AQUAREF

cieaizin [y —
teanaaun ol IRERER, NERRNNE

QA/QC
in the AQUAREF
inter comparison exercise

Schedule

From database conception to
participant reporting

Final Warkshop - Passive Sampler Intercomparison Exercise, Hovember 23rd 2011

General organization of the collaborative trial
A It is not a proficiency test

QA/QC Schedule : main steps

Database instructions Reference d"'giﬁ'-'l?“‘m ‘
.0 entof | *Forresulis solutions ala collecte
P reporting

Data
Correction
*rrusudify b QAIQC
comected by the Statistical
b EEEE treatment

-FarReference
*For reference 'er;I:::r:
solutioha o parcpants ta
analyses comect data

Reporting to

participants

April to
September

2010

March to July 2010

October to I December
Hovember Ho;m 0 to february
2010 2011

Final Weorkshop - Passive Sampler Intercomparison Exercise, Hovember 23rd 2011

63



MG, Cama,
=9

A@UAREF

QA/QC
in the AQUAREF
inter comparison exercise

From basic concepts to the final
implemented strategy

Final Workshop - Passive Sampler Intercomparison Exercise, Movember 23rd 201 5

From basic concepts... (1)

A(PUA-REF

BN, oy

WATER FRAMEWORK TR bR 1

DIRECTIVE
WFD QAMQC
(2000) Directive
(2009) ¥ Quality and comparability of data:

¥ Representativity of data;
v Rationalization of costs of monitoring;
CROUNDWATER v Evaluation of capabilities and competencies;

DIRECTIVE ARINE STRATEGY
(2006) DIRECTIVE

(2008)

s M
—~

METROLOGIC INFRASCTUCTURE — QA/QC
Ei P cd 70141

Final Warksheop - Passive Sampler Intercomparison Exercise, Hovember 23rd 20



From basic concepts... (2)

Certified Reference Material A@UA_REF

Standards of high purity

EIL with reference

Reference solution
y =~ | CRM matrix | value

L
Calibration of ~
instrumentation ~ ncertaintie
“~
r s \
Uncertainties M
Accuracy :
TRACEABILITY to S.1. Trueness + Precision
- -

Comparability | Uncertainties

WFD
Directive

QA/QC SN SFBATA

From basic concepts... (3)

JUAREF

o
SRR

Calculating value

‘ Certified Reference value

/

‘ Reference value from NMI ‘
—

WL i

Consensual value from
experts laboratories

el

Consensual value from
participating laboratories
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From basic concepts ... (4) I Measurement chains
[ rosvomn J[_rovcme J w0 )

S

i  ——

- Relevance with the objectives of the
inter comparison exercice;

- State of knowledge;
-Analytical capabalities;

- Acceptable costs

Solvent Thermo Solvent Thermo
desorption desorption dezorption desorption

Various types of
instrumental analysis

i [l shm @

ALC-Fluo/DAD/UY  GC-MS  J LC-MSMS GC-M5

... To the final implemented QA/QC strategy (5)

REFERENCE PS - DEMONSTRATION of ACCURACY+UNCERTAINTIES

Each PS pre-deployed -» DEMONSTRATION of precision,minimum

Analytical extract of PS - DEMONSTRATION of precision, minimum

Dialysis || Sonication Dialysis || Sonication | Mineralisation |

Relevant PS pre-deployed - DEMONSTRATION of precision,minimum

REFERENCE SOLUTIONS - ESTABLISHMENT of TRACEABILITY

2 - - B !
Various types of R e . d
instrumental analysis | & = A EQE § i

LC-Fluo/DAR/UY  GC-MS LCMSMS  GOAMS
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... To the final implemented QA/QC strategy (7)

[—

B=illant
site

Dialysis || Sonication Dhalysis || Sonication | Mineralisation |

Solvent Thermo Solvent Thermo =g
desorption desorption desarption desorption
Various types of P— L'l

instrumental analysis %' 3 ﬂgm 5—"1 3

LC-Fluo/DAD/UY  GC-MS LC-MSM5 GC-MS ICP-MS GF-AL5

f&('()UA-REF

BEGM, Camagre,
T IFERER, IERE ot LHE

QA/QC
in the AQUAREF
inter comparison exercise

Data base overview

Final Workshop - Passive Sampler Intercomparison Exercise, Hovember 23rd 2011 12

17
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Data base Overview (1)

Thn imeemlitrass ® g D010 (Free=s el i

o .l\sl:ro:\ﬂ sran me

Personal login and password

Data base Overview (2)

Transmission and validation
Results

AREF
NI

Licts utiiey
Crntssts

Per<onal login and passwaord

et et :
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Data base Overview (3)

A UA-REF

Extraction database
X File « DATA BRUT » .
e =

pvem Wl | Results Results

e & g McAnaptiece  DIE wrticipant participant £
ETANG THAL - FAR-
ETAMG THAL - A mlm JL—1
mlA-i Boimi it [u sokon h’
o o ‘I;:;H Acenaphiens 10101 ;

) E =
Bes] ===

g,
e

&ﬂllhmﬁd i 2k 5 = ks
TERNAY - pesticid
mmwmm mo-: “ﬂﬂn|
T 10i0i 215 208 21 2
s RS — .ﬁwmnwgnrl

BEILLANT - pesticidss -
Sonton Asnpgm | Smadne 2 215 208 21 2

BEILLANT - pesticiass -
Sowtion A en ggmi Bl it

' 15

Data base Overview (4)

A(EUA-REF

el AN, R o1 LE

Assigned value of HHEEEEEE

solution A e . i aem  ma
r s Saad 24m =z
Ry awm o 25 nm
Robust Approach : i R e
coel s 458 e
’ T et Iz e 16
Hagradhne T4 nEn e L s e T e
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AQUAREF

MG, Camagns
P PIER BT OTLHE

QA/QC
in the AQUAREF
inter comparison exercise

Statistical treatment

Statistical treatment of QC A (1)

AQUAREF

*According to the standards and guidelines

+ISO 13528 (2005) « Statistical methods for use in proficiency testing by

interlaboratory comparisons »

«ISO 5725-5 (1998) « Accuracy (frueness and precision) of measurement
methods and results — Part 5 : Alternative methods for the determination of

the precision of the standard measurement method »
«Different approaches to determine the assigned value

*Known values from formulation

*Certified reference values

-Reference values

*Consensus values from expert laboratories

«Consensus values from participants

\ With this approach, the assigned value is the

robust average of the results reported by all the

participants: Mo exclusion of participants
o - Passive Sampler Intercomparison Exercise; Hovember 23rd Z011
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Statistical treatment of QC A (2)

«Consensus values from participants
*Method implemented : Robust method

"

MRS Carmnigne

ACPUA'REF

IR PR 1o

Calculate the assigned value and other statistical parameters from

* all data including those that might be deemed suspicious by an
expert or a test for outliers. Data is processed to minimize the
weight of suspect values, so that these do not significantly impact

the result.
Ongimal date
Pollutant x w
o
2 W R e T
] | Bl |
§ i i |
g Y Ed " mﬂl o :Hnm nllﬂl‘: = *
g l 0 i
3 | | |
1 L] 19 n il Fs o u
& suspect values Participants aiter Seainpeanon ssap
1 I 0
After x iteration 1 . lm 0 . ] ||L P 2
For each parameter : '““"""""“"‘:’I
v robust mean N i T
v'robust standard deviation I T T T T
Statistical treatment of QC A (3
*Research statistically different values %?UA'R_EF

*Cochran test : is a test of the within-laboratory variability

*Grubbs test : is a test of between-laboratory variability

ore
HERAS. PR 1L

012 i Suspect Values
; I-H {Grubbs test)
= 0115 U
2 un
: 0.105 3 l f\ T 2E
o v T o 7 - T > o~ I
'f 01 -
§ 0.095 Suspect dispersion
c 0,09 TCOCTT AT Tty
8 o085 {7
0,08 T g o - -
0 2 4 6 8 10
4: Mean + standard deviation
e Participants

*Suspect values are studied to find correlation with
v the implemented analytical strategies (motadata provided during the

reporting)

v the results of passive samplers measurements

20
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Statistical treatment of QC A (4)

_ _ AQUAREF
*Comparison of the assigned value between : e

WG, Cariagre
BRI PEbT

Based on consensus values from  Robust mean and Robust
participants standard deviation

: Reference value and
- Based on reference solution A

uncertainty (k=2)

Chaormiam

+In order to identify : = pood sgrecment
v'a good agreement whatever L between approaches
the approach adopted

Cancstration (pgh|
11
14
1
{1
4
141
i
i
I |
1
i} i
(N 3
14
iy &
i
iy
I §
Pt
i
| g1
N §

| &1
i il
14
il A
1L
1
{1
1{i
i
|9+
151
{1
i
| g
1]
i
1
[, Lo
T

+Otherwise identify the possible

650§
reasons for non agreement
v'a commeon bias in the results e s & & & 3§ & & & % g
of the laboratories, RO W g™ Y E & 8
v'biased participant method(s)
or several biased laboratories & Measure 1 ) Measure 3 e S5 Robust mean s 2 5k
& Measurel Measure 4 standard @ Reference
Seyiation value 2 U (k=2)
71
Final Workshop - Passive Sampier Intercomparison Exercise, Hovember 23rd 2011
Statistical treatment of QC A (5)
AQUAREF

* This statistical treatment chosen for this trial was implementgg,__'__m__

MG, Camagret,
RIS, R LHE

v'Class of parameters and site

v PAH/Ternay

v'PAH/EtangThau

v Pesticides/Beillant o
v'Pesticides/Ternay 9 statistical treatments
v Metals/Ternay were performed

v Metals/Etang Thau

v'Class of parameters and all sites

v'PAH/Ternay + Etang Thau
v'Pesticides/Beillant + Ternay
v'Metals/Ternay + Etang Thau

Last option was made possible because reference solution (sol A) was the
same regardless of the site

Final Workshop - Passive Sampler Intercomparison Exercise, Hovember 23rd 2011



é.(PUA-RE

::::: mog,
= LHE

QA/QC
in the AQUAREF
inter comparison exercise

Reference solutions:
From conception to the assignation

of the final value

Final Workshop - Passive Sampler Intercomparison Exercise, Hovember 23rd 2011

Reference solutions: Summary

TARGETS [ PAHS (16 EPA) | [ Pesticides 8) | [ Metals(8) |
EIL

¥ Benzo (a) Pyrene ¥ Atrazine ¥ Cadmium

¥ Benzo (b) Fluoranthene ¥ Simazine ¥ Hickel

¥ Benzo (g, h, i) Perylene v DEA v Load

+ Benzo (k) Fluoranthene ¥ DIA ¥ Zin
TARGETS W E ; -
REFERENCE . !ndeno (1,2,3-cd) Pyrene v Diuron v Coppery

¥ Haphtalene v Isoproturon ¥ Manganoso
SOLUTION ¥ Fluoranthens v alachlore v Cobalt

¥ Anthracens v Acetochlora ¥ Chromium Wy

¥ Fluorena ¥ Metolachlore

¥ Acenaphtenea
SOLVENT ~ Acetone Acetone Hitric Acid (2%)

WFD (33 Priority substances) W\ Substances of the ecological status
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ORGANIC AND INORGANIC ORGANIC ANALYSIS, ONLY

ANALYSIS OBLIGATORY FACULTATIVE
Solution | Solution
“INSTRUMENTAL CALIBRATION* | “MATRIX EFFECTS”

Evaporation ®

| Passive Sampler Extract |

Dilution / 100
l Instrumental analysis in replicates
n=3
“INSTRUMENTAL CALIBRATION* ( )
solution for injection
Spike
Instrumental analysis in Instrumental analysis in
replicates (n=3) replicates (n=3)
Determination of massic Determination of massic concentration
concentration for each anatytes for each anatytes
X % x (ug/ul) Y xy (ug/ul)
Instrun‘_le_ntal callbratlun.of all Evaluation of Matrix effects
participants laboratories

PREPARATION of REFERENCE SOLUTIONS

Batch treatment
- AQUAREF
STANDARD S2om=my | sub-Divisien TR ]
{triple to gquintuple et
weighing)

i n3 _5__55
Uﬂﬂ“--.__n

LOING TERM STABILITY STUDY

HOMOGENEITY STUDY
April to September2010
SHORT TERM STABILITY STUDY

= Transport offect (24 hours) Classical approach

PRIMARY METHOD ID-MS: Principles

oy
ISOTOPE i i
oo ] -
* ! .'\..
: 3 M =
- -
Ty S SN M -
a » lonizatiof® A o
&%mﬁ_‘ CHROMATOGRAPHY MASS SPECTROMETRY SIGNAL CALIBRATION

Final Workshop - Fassive Sampler Intercomparison Exercise, Hovember 23rd 2011
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METALS

A(E.)UA-REF
Reference Value M,
Element Massic concentration + U Fincirain i
(U expanded, k=2)
Cadmium 1.042 + 0.012 pa/l
Cobalt 1.005 + 0.080 pa/l
Chromium 1.040 + 0.020 pa/l
Copper 1.099 + 0.044 pa/l
Manganese 1.002 + 0.080 pa/l
I lickel 1.035 £ 0.023 pg/l
Lead 1.049 + 0.015 pa/l
Zinc 1.025 £ 0.071 pg/l
The study demonstrates :
» No inhomogeneity
» No instability
r— = Attribution of reference value with U < 10%
PESTICIDES
Reference Yalue A(?UA‘RE
Massic concentration + U el .
(U expanded, k=2) ’ e
Alachlore 2.05 £ 0.09 pg/ml
Acetochlore 1.97 + 0.12 pg/ml
DEA 1.89 + 0.14 pg/ml
DIA 2.04 £ 0.12 pg/ml
Atrazine 1.99 2+ 0.04 pg/ml
|soproturon 2.02 + 0.08 pa/ml
Diuron 2.03 + 0.18 pa/ml
Simazine 2.23 £ 0.1 pg/ml
Métolachlore 2.12 + 0.14 pa/ml

The study demonstrates :

» No inhomogeneity

» No instability

— e wp  Attribution of reference value with U < 10%
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Reference Yalue

Massic concentration + U A(PUA-RE F

(U expanded, k=2) S
llaphtalene 1.96 + 0.12 pg/ml
Fluoranthene 1.97 + 0.12 pg/ml
Benzo (b) Fluoranthene 1.99 + 0.12 pg/ml
Benzo (k) Fluoranthene 1.93 + 0.16 pg/ml
Benzo (a) Pyrene 1.87 + 0.12 pag/ml
Indeno (1,2,3-cd) Pyrene 1.73 + 0.36 pg/ml
Benzo (g, h, i) Perylene 1.88 + 0.32 pg/ml
Acenaphtene 1.94 + 0.12 pg/ml
Anthracene 1.93 + 0.48 po/ml
Fluorene 1.93 + 0.08 pg/ml

The study demonstrates :

» No inhomogeneity

~ No instability

Attribution of reference value with U < 10%, except for
Anthracene, Benzo(ghi)perylene, Indeno(1,2,3-cd)pyrene

AQUAREF

QA/QC
in the AQUAREF
inter comparison exercise

Presentation of results, discussions
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LABORATORY QUALITY CONTROL : REFERENCE SOLUTIONS FOR VERIFICATION
OF INSTRUMENT CALIBRATION (1)

METALS [E
i i i
Chromium
2,50 1
1 ¢ Measure 1
200 - }— ’ Measurs 2
E Measure 3
5 1.50 Measurs 4
= | H
& .
___________ RS TR TR LS R 2 L el
§ 100 e e e o mm mtm R — 3_ S Mean £
2 I e e e standard
= | TS
i) : deviation
050 | % ' e
=== Robust mean + 2
SR
e & & 3 & % == Reference
% A Z T B B =3 k= e B value £ U

Laboratory

~ Robust mean = reference value

~ Accuracy : precision + trueness of measurements the general population

> Mastery of participants

farkshap - Passive Sampler intercomparison Exercise, Hovember 2

LABORATORY QUALITY CONTROL : REFERENCE SOLUTIONS FOR VERIFICATION
OF INSTRUMENT CALIBRATION (2)

METALS

Concentration {pgil)

1,40

120

1,10

1,00

.50

.80

Lead
’ Measure 1
4 Measure?
Measurs 3
Measurs 4

Mean
standard
deviation

| |
| |
L
| |
| |
! |
|
| |
| |
|
L._l._
|
‘I
|
| |
|
I'
|
| !
M —t—

Robust mean £ 2

2 |

. X == Reference
z = z z z z = z E z = value + U
& 3 = % H = = Z = z
=3 o kS 3 £+ & T I & H @
Laboratory

F g

HNo overlap between robust mean and reference value

~ Lack of accuracy especially trueness : reference value needed in this case
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PAHs

5.50

; Fluoranthene
2% A('()UA-REF
i Erh, ]
4.00
; & Hesure 1
3.50 .
3.00 by
& Mezurs 4
2.50 r— et
’ . ) —— Moyenne robusts
Z.D‘D- N PR PTEEN PN SN UESD PUEEDS STIRES DeAn eelom s eectm vmtts semas s eremmn s __Mm,‘m“_
LW TS 2TE & i calis ifs sl s s cne e tams o Srws EoWE S R
] [ 'y . N
1.50 ] —vnIarde
o | référance
1.00 4= "
0.50 ’
0.00 e —
2o Lk Ao D B kN b S A N A S
R I LIS I SR e I i - A R A S
O A A R R RO S

» Robust mean = reference value

» Accuracy : precision + trueness of measurements the general population

— " Mastery of participants

Final Werkshop - Passive Sampler Intercomparison Exercise, |lovember 23rd 2011

PAHs
8.00 1
¥ Benzo-a-pyrene AQUAREF
7.00 — ]
e poceodbly FORSR Fe a anE
6.00
& Mesare §
i Mesure 2
5.00 it i Mesure 3
Mazure 4
4.00 : My e
] = idyenne roblste
3.00 L =
_________________________ ___ — —leyeme
a & robuste+258
;- e Walle o de
s _: i S i al ST i i et e i e s référence:
— s S Sl
i i
1.00 -+
0-00 T T T T T T T T T T T T T T 1
S o A N b R T T T Y~ T VR S,
IS S A SIS S ST T T o L A\ TN
FPFLfPFFeHfFHdayg s

» No overlap between robust mean and reference value

» Lack of accuracy especially trueness : interest of reference value in such exercise

Final Workshop - Passive Sampler intercomparison Exercise, |lovember 23rd 2011
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PESTICIDES
4.00

DEA
: AQUAREF
3.50 . @ Carngret
-
3.00
& Mesure |
2.50 i 4 Mesurel
1 x & 1 L 4 mesure 3
2.00 __'____'___'____"_‘_'__'?' _________ Mesure &
P et e S U LSE B ESSS Moyenne des
- mesures
1.50 e e e yenne robuste
" = AOYETING rObLESE-
=R
1.00 i
2 robustes ISR
e aleur de référence
0.50
0.00 T T T T T T T T T |

10101 10122 10131 10126 10105 10114 10142 10133 10136 10115

» Robust mean = reference value

» Accuracy : precision + trueness of measurements the general population

Final Worlkshop - Passive Sampler Intercomparison Exercise, Hovernber 23 ﬁ,&a‘stery of partfcipants

PESTICIDES
& o Alachlore
; 4 .
2 AC?UA'REF
7.00 e tecrrmnen T GRS MRS e
6.00 A esure 1
i Mewrs2
5.00 & Mesure 3
Mezure 4
4.00 Mayenne de:
——ityeime
I S SN D S S SN D S S e N SN BN D SN M S e e robuste
3.00 — e erparine
0.00 T T T T T T T 1

10101 10105 10126 1013 10133 10131 10192 10114
» No overlap between robust mean and reference value
# Lack of accuracy : interest of reference value in such exercise

Final Warkshop - Passive Sampler Intercomparison Exercise, Hovember 2

2011
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PESTICIDES )
ins Atrazine ACPUA'REF

E
i 1T i b
6.00 = +
W i
5.00 4 fezure
4 MesureZ
: Hezure 3
4,00 : 4 Memzare 4
Hoysane dez
+ mesures
4 = lfinyenne
* robuste
3.00 —_— = =i
4. robuste-258
i e e e e B e o = == oyenne
robuste-]
& i —\‘réllrg‘rd:
e enoe
2.00 E ™= e
& : - ¥
i
1.00
&
.00 T T T T T T T T T T T 1

101071 10122 10121 10142 10105 10126 10136 10133 10131 10104 10114 10113

~ No overlap between robust mean and reference value

~ Lack of accuracy especially trueness : interest of reference value in such exercise

Final Workshop - Passive Sampler Intercomparison Exercise, llovember 23rd 2011

FIELD QUALITY CONTROL : BLANK MEASUREMENTS (1/8 )

METALS:

-Field blanks for metals display significant contamination depending on the element:

TERNAY participants Field BlanK THAU participants Field Blank

Parametar Parameter
" BN RN
Cadmium 186 002 2080 Cadmium 076 00 335
Chromium 362 080 9.10 Chromium 3.94 0.14 18.70
Copper 631 1.06 26.00 Copper 4.86 106 7.76
Nickel 942 051 65.00 6,23 082 26.00
tesd 36 005 597 Lead in 0w aw
Zine 27140 27.37 1300.00 Zine 788.49 18.00 3400.00
=

Discussed in the dedicated session p.m

Final Workshop - Passive Sampler intercomparison Exercise, llovember 23rd 2011



FIELD QUALITY CONTROL : BLANK MEASUREMENTS (2/8 )

AQUAREF
PESTICIDES:

-No field blanks positive except for one compound in one PS and in one site

.. CONSistent vvith the physico-chemical properties of the selected molecules

C Focus on PAHs

Final Workshop - Passive Sampler Intercomparison Exercise, |lovember 23rd 2011

FIELD QUALITY CONTROL : BLANK MEASUREMENTS (3/8 )

Case study1: PAH Ternay

9000 T

AQUAREF

ng/ps -
.
1200 T ng/Ps 000 1+ - o L
5
:
110.0 4 7000 T 2 . :
] \ "
6000 T . . !
100.0 4 7 i :
5000 T . ! 1
. ' et i
0.0 4000 1 : : :
" ' :
80.0 + 3000 . 1 |
- Max ! : :
2000 = i '
700 + - Mean " . . ;
; 0 - V o '
- 4 = n 1 . H
£0.0 Min | : . ! !
. H ' E
00T Phenanthrene . : x |
T = i H i ;
awot i : : : 1 i
H : = . H : :
: : : : : : " !
00T - ' . E : H : :
: ' ! ; : H i ;
" 1] 1 1] L] L\ . L
001 i : 2 i : : ! : -
" " : 1 '] . L] 3 L3
£ H . 5 : ! & L H : !
1 = - : ' : ; : : = i H : .
100 i . : : L i L i ] H - ! :
: : = : : ] : - 3 : : ] :
00 t t — t t t t t t t t
e e & e ¢ e 2 & & & & & &
A S A A I I R T T A A S
& F&F &G FHE S & & F e &F
& & F & & F F & & o
o & o s & s o 3 & o
¥ 0\' Q?"‘\ \‘?\ ()\$ $ '\?‘\ ’\.:5
W
& & & & &0 o
& & <& be’o
< «
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FIELD QUALITY CONTROL : BLANK MEASUREMENTS (4/8 )
180.0 1ng/ps

Naphtalene
160.0 1 36 A?UA‘REF
140.0 A S NP it it
120.0 A 4%,
100.0 A % Contribution of the
b O Blank ng/Ps field blank to the final
7 valus
Eng/PS (mean)
60.0 1
1501 FE aca 28 g 5|
400 47 140 = L 2.0
20.0 4 2.30 I 2.30|
= . 2.720 1 [ 1.20
0.0 e (]) : . 1 . ) 2.10 4 - 2.1
2.00 4 L 209
10137 10135 10119 10120 10123 10121 10127 101, 4 8 Lo
1.80 4 [ 1.89
1.70 1 [ 1.70
1.60 1 [ 1.60
1.50 - 1.50|
10137 10135 10120 10921 WH27 10103 10118

v No correction of the data by field blanks
v Field blanks close to 50% of deployed PS

v No correlation with the type of PS, the type of extraction technique nor type of
instrumental analysis, the quantification approach

v No clear correlation with the QC A results

Final Workshop - Passive Sampler Intercomparison Exercise, |lovember 23rd 2011

FIELD QUALITY CONTROL : BLANK MEASUREMENTS (5/8 )

Phenanthrene ACPU AREF

MG Camngre

Log
10000
I

g/PS) I aotesch ke onrne
42%

0O Blank ng/PS

1000 +
O ng/P5 (mean)

100
Correction from
fisld blank
10 A % Contribution of the
field blank to the final
valus
|
&
Lo Ly o L L
W E P

¥ Na correction of the data by field blanks, except 2 labs.
¥ Field blanks close to 60% of deployed PS

v" No correlation with the type of PS, the type of extraction technique nor type of
instrumental analysis, the quantification approach

Final Waorkshop - Passive Sampler Intercomparison Exercise, |lovember 23rd 2011



FIELD QUALITY CONTROL : BLANK MEASUREMENTS (6/8 )
Case study 2: PAH Thau

A_?UA-REF

1200 T B
ng/PS BOT
00T - E
1000 4 : :
501 : 4
not : i
2800 + I !
=m0+ 1 ‘
e :
not . i
60.0 T . i
501 " E
Q.0 . :
400 T Phenanthrene e
200 + H :
-
i b 0 B O OF w B = D & L
00 +— — —= : : —— : — —— —
& "
_{\\e‘:‘e _k\e."‘t 5&8’ & tﬁ‘\e‘ .oé't \d"‘e’ 5* _{,?-{‘ (‘é& :5\??& & & %g}‘% &
& & o & Ll & o & & e & o Q-i‘ & La)
AR P N R A R G
LA S Y P, & &8
¥ 0-6’\ F 10\\? &Q\%; o 0\? (}"‘?
o & o & o
@ ey Al
& \(\69
FIELD QUALITY CONTROL : BLANK MEASUREMENTS (7/8 )
120 qng/Ps )
5" AQUAREF
Naphtalene -8
- o h'.' ey BRI, Comage,
100 e FIEREN, R 01 HE
819%
—— Correction from
80 1 field blank
1% % Contribution of the
60 D1Blank ng/Ps fictd blank to the final
Eng/PS (mean) 2507 w aca value wl 25
4 ‘? ¥ [ 2af
40 4 23 23
22 2
* m —— o — - —— 21
- 91% S G
1.9 154
130% . ’_i . = S - _ -
04— . . 55 i
Lab10135  Lab10118  Lab10130  Lab10119 - il
1.5 11X
bl kL 1mss 10114

v No correction of the data by field blanks, except 1 lab.
v Field blanks close to 50% of deployed P5

v No correlation with the type of PS, the type of extraction technique nor type of
instrumental analysis, the quantification approach

v No clear correlation with the QC A results

Final Workshop - Passive Sampler Intercomparison Exercise, lovember 23rd 2011
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FIELD QUALITY CONTROL : BLANK MEASUREMENTS (8/8 )

140.0 1ng/Ps Phenanthrene | AQUA‘REF
120.0 1 24% iy, S e coao
100.0 |
80.0 1 O Blank ng/PS * Correction from
60.0 4 = ng/PS (mean) field blank
40.0 4 % Contribution of the
) 129% 394 field blank to the final
200730 q33% 13% H_‘ m ’7 e
D.D T : T _,_| T |—] T [_1 T T T T T T 1
& Q\Q’ Q'g) 6\6\ Q\..sn Q\\b‘ @@u S 0""’0 Q’O} &
SIS S L M N > S-S
R SN O S SR R

v" No correction of the data by field blanks
v Field blanks > deployed PS

v" No correlation with the type of PS, the type of extraction technique nor type of
instrumental analysis or the quantification approach

AQUAREF

BEEM, Camagne
FERIER, TR HE

QA/QC
in the AQUAREF
inter comparison exercise

Conclusion and Perspectives
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Laboratory QC

v Results on reference solution (sol A) in accordance (in A(PUARE
term of dispersion) with results of analytical N
intercomparison exercise in routine laboratories

B Camagree
FEERIES, T 11 HE

v Systematic integration of control solution in analytical
intercomparison exercise led to better evaluation of
participants on results of these QC

v Interest of the reference value by comparison to the
consensual value

Field QC

¥ Have to be taken into consideration
¥v' Many issues not yet answered

v" Importance of :
» QA / QC (field and laboratory) with reference value
» Replicat during deployment
» Procedure (deployment and analysis)

v Importance of : A(PUA'RE
» QA / QC (field and laboratory) with reference value it e, N 1
» Replicat during deployment
#» Procedure (deployment and analysis)

v 150 5667- Part 23: “Guidance on passive sampling in surface waters"”
published in February 2011
» some aspects are to be completed light of these results
» a procedure (deployment and analysis) for each type of
passive sampler
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Perspectives PROCEDURES/GUIDANCES §

3

ELD BLANK 1N @ TS

|

Ternay Eeillant Beillant
site i site site

Dialysis || Sonication Dalysis || Sonication | Mineralisation |

Solvent Thermo Solvent Thermo
desorption desorption decorption desorption

Various types of - P
instrumental analysis h §
LC-Fluo/DAD/UY GCHMS
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Donema AQUAREF

AT b

Final Workshop

Passive Sampler Intercomparison Exercise

C. Miége, N. Mazzella, 5. Schiavone, A. Dabrin, M. Coquery: Cemagref - Lyon, Bordeaux
C Berho, J-P Ghestem: BRGM — Orleans

J-L Gonzalez, D Munaron, C. Tixier: Ifremer - La Seyne/Mer, S&te, Nantes
B. Lalere, S. Lardy-Fontan: LNE - Paris

B. Lepot: INERIS - Pans

C. Gonzalez: EMA - Ales

. ! LNE - 274
# e aepiee i, - — T
ﬁ_rrr.m[m -: 'h'lﬂ

ACP UAREF

AL W

Results for Metals

A. Dabrin, 1-P. Ghestem, J-L. Gonzalez, M. Coquery
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b 10 expert laboratories A(E)UA-REF

[, Lo
LG T |

® 5 French and 5 other European countries laboratories
(Italy, Spain, United Kingdom, Sweden, MNorway)

e \arious strategies :

- Standard commercial or home-made passive samplers (PSs) :
DGT open pores, DGT restrictive pores, Chemcatcher

- With home-made exposure systems
- Analytical treatment

- Using diffusion coefficients/uptake rates from literature

o | e
L S 1 by

} Passive samplers and exposure durations A(?UA-REF

B metals devices
* Cadmium> « DET (Diffusive
* Chromium™® Gradient in Thin films)
' Lead* OUpen pores
o IE Restrictive pores
[ickel ™ kA P

* Manganese
s Finc® * Chemcatcher
+ Copper* Empare chelating disk
' Cobalt

= 7 days

*Priority substances (WFD)
*Substances of the ecological status

- Tools were exposed in Triplicates and field blanks (brought To
the field but not exposed in waters) were used
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} Sampling sites A?IJA-REF

- 2 contrasted environments

FLLL s

B

Continental Rhéne River
envirenment Ternay site

17-24 June 2010

Mean + 5D (/L)

’ Spot sampling concentrations AQUAREF

e
LA vl

3 spot sampling :
Start, during and at the end of the PSs deployment

7 -Ter'nu',.-' (Continental Envircnment) - ICPMS

1 ::]Thuu {Coa=ztal environment) - Chelation-Extractiop (Daniglson eff al.. 1982)- ICP-M5

Cd*10 Cri0 Co™0 Cu Mn Ni Pp™0  Zn

&9



Comparison of passive sampling
’ concentrations from various tools and é?UA'REF

laboratories s
Temay Thau
Mumber of participants 10 &
b results/ nb tools (%)
Number of Tools [
Metals Mumber of results Temay Thau
Cd 12 T a2 100
Mi 13 T 100 100
Ph 12 G 92 a6
Cu 13 7 100 100
Cr T 85 100
Zn h T T
Co i G 62 a6
Mn 11 7 85 100

- Twao times more results were obtained for the exercise at Ternay site
than Thau

- Tools were lost or some laboratories did not give results for some metals

- Percentage of results compared with the number of tools :
Ternay : from 62 to 100 %
Thau : from 71 to 100%

Statistical data treatment and

methodology A?UA;EEF

* Arithmetic means and reproducibility standard deviations 5,

(IS0 5725-2)

® Robust statistics: IS0 5725-5
4o exclusion from laboratories with outliers results
Data was processed to minimize the weight of suspect values

* Comparison of:
= Arithmetic means and 5, with data of all lab.

* Arithmetic means and 5, after elimination of QC outliers

» Robust means (x*) and 5 with data of all lab.
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b

® Ternay site:

} Data dispersion of passive samplers

L1 10

B Meons and stondord deviations {oll parficipants)
Il Mecns and stondord deviations (without QC outliers)
[ robust statistic (all participonts)

b.18

Water concentrations (pg/L) for
metals - passive samplers

A(? UAREF

AL e

M1 n

- Robust approach allows to decrease

the means and the standard deviations

r

A(P UAREF

P s

Pazzive zampler data

SWIFT-WFD proficiency Testing

Ternay Thau Exercize (200&)
Metals  Robust mean Robust mean L Robust moan
x* + 50 RED n x*+ 5D RSD n Water =%z 5D RSD n
(gL} kY {pg/L) i gL {pgL) %

Cd 0005+0003 | 58 |12 D027 + 0025 27 0.010 0.09 +0.08 80 a7
or DOT6 £ 0070 | 23 |11 00346 + 0029 BO )7 o.os0 173 £ 157 o1 35
Cu 0367 + 0153 | 42 |13 0.233 + 01082 47 | 7 Q380 415 £ L6s A0 42
Mn 347 +099 [ 28 j1 TAB ¢ 2.048 ST 0.100 154 +1I7 L 11 | A7
i 0302 +£0139 | 35 113 D261 + 0.1265 48 | 7 0.050 185 £ 140 75 iz
Pb 0.063 #0070 | 12 |12 Q021+ 0022 58 |6 0010 120 +0.83 1] 21
Zn 140+ LID 79 |10 315+ 313 99 15 0500 123 +28 23 a9

- Comparison with a classical proficiency testing exercise (analytical) :

- However, much lower concentrations determined by passive samplers

¢ Higher dispersion of P5s data for Pb, In, Mn

» Similar dispersion of P$s for Cd, Cr, Cu
« Lower dispe

ersion for Ni

- Moreover, reproducibility for PS5 includes both analytical and sampling steps
Since analytical variability was low in this exercise (from 8 to 25%, from 4 to,
447%), the dispersion was mainly due to PS5 step
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[t(} Comparison of passive sampling results
from various tool and lab A(E)LIA-REF

G val

® For Ternay site: ac @  (Cochran test) within-laboratony voriobility
@ (5nubbs test) betweer-laboratory waricbility

Cochran tast) withi wariabili
s pata @ i =t within-laboratory ity
.- {Srubbs test) betweer-loborarory vardbility

_ | cd
10123-DGT ! X+ 8,
- 0.0053 + 0.0031 g/l (TWAC, robust mean)
10116-DGT : RSD 58%
10138-DGT frest) i
10118-DGT i 0.013 + 0.002 pg/L (spet sampling)
10140-D6T frest) i
10124- DET .
0 0.04 0.02 0.03 0.04 0.05 0.06 0.07 0.08  0.09
- hoL
Ilb Comparison of passive sampling results
" from various tool and lab A?UA'REF
* For Ternay site: ac @ {Gochran tesr) within-laboretory veriabiliny
@ (5rubbs test) betweer-laborarory wrichility
@  (Cochran test) within-laberotory woriabdiiny
PSs DATA N
@ (Erubbs test) betweer-laborarory varicbility
@ 10126-Chemcatcher
@10115-DGT
@101250GT
@10132.0G6T
@ 10125-DGT (restrictive)
@ 10103-0GT Pb
10127-DGT L0
10118DGT e
e 0.063 + 0.070 pg/L (TWAC estimates)
10140-DGT [restrictive) i RSD 112%
10118-DGT ;
0.3867 £ 0.629 pg/L (spot = |
10128-DGT ] . e et o
] 0.05 0.1 045 0.3 0.25 0.3 0.35 0.4

pa/L iz
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)

10125-DGT
@ 10111-DGT
10103-DGT
10138-DET (rest)
10128-Chemcatcher
10132-DGT
10127-DGT
10124-DGT
10113-DGT
10140-DET (rest)
10128-DGT
10123-DGT
10116-DGT

)

10140-DGT (rest.)

Comparison of passive sampling results

from various tool and lab

* For Ternay site:

A@UA‘REF
Aberrant values -
ac @ (Cochran test) within-laberatory veriability

@ (Grubbs test) betweer-laboratery varicbility
{Cochran tost) within-laboratory wariability
@ (5rubbs test) betweer-laboratery varichility

PSs DATA

L xTt g
0.392 + 0.13% pg/L (TWAC estimates)
RSD 25%

0.733 + 0.118 pg/L (zpot sampling)

(Hg/

0,6 0,8 1
L

)

Comparison of passive sampling results

from various tool and lab

* For Thau site:

A({.) UAREF

@ (Cochran tesr) within-labonetory variability
Qc . {Grublbs test) betweer-laboratory varnability

@ {Cochran test) withi warigkelf
PSs DATA _ ‘ | i rry

@ (5rubbs tost) betweer-laborarory varicbility

1032-0GT f§

10124-DGT

10103-DGT

10116-DGT §

10111-DGT §

10118-DGET

% 5,
0.027 + 0.025 pg/L (TWAG estimates)
RSD 92%

0.014 + 0.003 pg/L (zpot zmpling)

Cd

; 0,08
e (pgiL)

01 042 044 0,16
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} Comparison of passive sampling results

from various tool and lab A(PUA-REF
e For Thau site: ac @ (Cochran test] within-laboratory variabiliny
@ (5rubbs test) betweer-laboratory wricbility

PSs DATA b {Cnchunm*}wﬁin—hbamm-rmﬁufﬂi.:?'

@ (Enubbs test) betweer-laboratory varicbility

10132-DGT
Pb

10103-DGT

10124-DGT

10140-DGT (rest)

10111-DGT

X"+ 85,
0.021 & 0,012 pg/L (TWAC eitimates)
RSD 58%
0.019 t l:-m;. pg/L {..pc-t zambling)

10116-DGET

10118-DGT

0 0,005 ﬂltlﬂ 0015 0,020 0025 0,030 0035 0040 0,045
Loa uail 1%

} Comparison of passive sampling results
from various teol and lab A(E)UA-REF

ll -t '] I'... i.. n
e For Thau site: ac @ (Cochran test) within-laboratary wriakiliny
@ (6nubbs test) betweer-lsboratory varichility
pss naTA ® i test) |n-lu.bwu'ru-_,'mbr1. rty
@ (Erubbs test) betweer-laboratory variability

8 10103-DGT

10116-DGT
®10111-DGT Ni

10140-DGT (rest.)
10132-DGT
A0124.DCT [+ 2&1 + 0.126 wg/L (TWAC estimates)
RSD ?B*
10118-DGT D.4545 + D.!EF wg/L (zpot zampling)
0 : n,'1 6,2 6,3 6.4 nl.a ul.ﬁ u',? 0,8

v (HglL)



Comparison of TWAC and spot sampling

(Dissolved concentrations) AQUAREF
40 s
[Terna B TwAC
10 ' m o e - 100 % of total
- dissolved Mn was
B sampled by PSs
= 201
P - Dnir 35% of Cu was
3 10 1 sampled by PSs
- o
g Cd'00 Cr10 Co*10 Cu MnHMOD  Ni .
S I For metals, PSs only « see » a part of
ﬁ | | Thau fotal dissolved concentrations,
s 30 | Depends en the metal and on the
= epvironmental conditions (DOM)
2.0
10 1
0 .

Cd*i00 Cr*40 Co™0 Cu MnH0 NI Pb Zn

} Field blanks for metals (ng/teoel)

Ternay : 2 lab. substracted field blanks e b, =

V0140 COTiFesi | =] B »
SO A0 Pt |

0TS0t = Y 749

HOEE-DOT e _—m ——

0TTT-LaOT [ * &

WiSChaae B . F—— * = L ]

A0EE-DaIT

TA-DET B = * B L]

0TE-DoT e — ] -

0TE-DOT B ——= # .

F0918-DaIT P — B #

109130007 1 — * -

1rt3-0aT p cd — Cr Co

] = bl B iy T —— &) Fee——— s 3 4 & B 1 B 44 4

W wmrléu - - »
10 38 DNETI et 1 i -

i T - f - | = |

ot Th # * *

wmgeaTh = * &

1 = * & = -

a0 DOTiResl) f &

100 SE LA T ol |
TERDGT
1

[ 1 Field blanks

P
[
e e . M * * Samples (mean)
o
P
o
o

wnieoar] * Pb

@ 5 0 % M N o N M8 W00 XGH 3000 4000 - S0E




.> Field blanks for metals (ng/teol)

. A@UA-R EF

Thau : 1 lab. substracted field blanks [ ——
1010-DETrest) | @ =T ] * |
10132067 |—0xq * =1 e |l
1M24-DET » b o &
101150GT | & ) o
11606T b 4 — & ks |
10151-DET =T &
0E0ET = $ Cd v Cr Co
. . e T S S-S, BAFERS T, I ST Y- 2 4 6 & W ::J
10-DG st ) — & ™ * Ni
10132067 b = * ® =" *
10!;—051 — i * & FAS & [
1018 b - * * |
1018-DET —— & + ————— L
1:|n§4:-GT = £ L] & l
e F—— + Cu * Mn &
L T T TR - wADDL, 0o L - a0 45 a0 % 30 35 #h
1'3145'0@1;['35:-? — Fh zn
10132 = & /= & :
10124-DGT 1 & 1 Field blanks
e ® * # Samples (mean)
101E-DET ——) . ————
10131-DGT f &
10403-DGT - , E
[ A 3 i a 1000 2000 | 3000 4000
Field blanks for metals
A@UA-REF
Ternay T
18 10000
cr n
-
i
a = 1000
o m
=
o3 100
= s
_§ 4 0
E; ) R=054 R=0.88
{p= 0.05) {p=0.05)
a
a 2 4 & & 10 Y 10 100 1000 10000

ng/tool (samples)

ng/tool (samples)
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b Field blanks for metals

A?UA-REF
Thau -t . et e
100
0 2 .| cd
5 . *
o u :
- 3
el 1 3 z ™
% R =0.98 R =084
c (p=0.035) ! (p=0.05)
p = ol & — S
L1 1 a 1 o 2 s & ! 10 12
ng/tool (samples) ng/ftool (samples)

- Field blanks are partly responsible for PSs TWAC variability in these
exercises:

Cr, Zn: Ternay

Cr, Cd : Thau

- In other cases, field blanks are high but there is no relationship

- For all metals, there is a need to better determine contamination

origin : by discriminating field blanks and lab-blanks

b Conclusions and perspectives A(?UA-REF

B Estimation of water concentrations by passive sampling for metals shows
low and satisfying variability, considering various lab, strategies and tools.

B R5D are comparable to analytical interlab. Exercise (SWIFT)

B Since analytical interlab. variability was low in this exercise (from 8 to
44%), the variability was mainly due to P5 step

B PSs allow o measure low concentrations

B PSs allow o facilitate the measurement of some metals in saling matrix

B After this exercice, difficult to conclude for use a better tool since only
one chemcathcer and two DGT with restrictive pores were used

® For metals, PSe only see a part of total dissolved concentrations, and
depends on the metal and the environment

® Contamination of field blanks (in particular for Cr, Cd, Zn, Pb) is purﬂ“ly
responsible for DET TWACL variability
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} Conclusions and perspectives

AL i | by

B [Jeed to discriminate sources of PS5 uncertainties for each lab
(including steps of assembly, deployment, dismantling, elution, )

- by obtaining lab-blanks for each laboratory and to compare with
field blanks

H [Jeed to compare more precisely Chemcatcher, DGT open and
restrictive pores

B Considering WFD:

- A need of detailed protocols for non expert lab. (te better control
blanks)

- A need to clarify the fraction which is sampled by these tools in
contrasted environment and during contrasted conditions

> Thanks to the participant lab

PO iR 8

AQUAREF

ALS Scandinavia AB (SW)
*  AZTI-Foundation (ES)

* BRGM (FR)

+ Cefas (UK)

*  Cemagref (FR)

+ EDF R&D/LNHE (FR)

* IFREMER (FR),

+ NIVA (NO)

*  Universita di Cagliari (IT)
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Thanks to central lab for water analysis A@UA-REF

= IFREMER {metals and physico-chemical parameters in Thau
site)

» Cemagref of Lyon (metals and physicochemical parameters
at Ternay site)

* |neris for data treatment

AQUAREF

Thank you for your attention
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Final Workshop

Passive Sampler Intercomparison Exercise

C. Miége, N. Mazzella, 5. Schiavone, A. Dabrin, M. Coquery: Cemagref - Lyon, Bordeaux
C Berho, J-P Ghestem: BRGM - Orleans

J-L Gonzalez, D Munaron, C. Tixier: Ifremer - La Seyne/Mer, Sete, Nantes

B. Lalere, S. Lardy-Fontan: LNE - Paris

B. Lepot: INERIS - Pans

€. Gonzalez: EMA - Ales

) i) INERIS — " il
"_ [:E[rlcia;-'E_I - ‘hl

Firal Warkabog - AQUAREF Prasive Lasnpder Infervomadrinm Exerose, Nanfes 23nf Move mber

A({,) UAREF

]

Results for polar pesticides

M. Mazzella, D. Munaron, C. Berho

Final Wwarkefmy - AQUAREF Prssfve Shagrr Dridremimaanrfson Evarciag, Mantes, Find Savminies
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11 expert laboratories Al UAREF

e
A v

® 6 French and 5 European labs (Germany, Hetherlands, UK,
Slovakia, Sweden)

® Various strategies:

- With standard commercial or home-made passive sampler
(POCIS, Chemcatchers, ),

- With standard commercial or home-made exposure system,
- Using Rs from literature or calibrated,
- Using some PRCs

Finsl Warkaling  ADQUAREF Prastivs Srmpier Entertontpacison Searine Mantes. T ind Mo v i

Passive samplers and exposure AGUAREF
durations (E o

e
A A e

9O Pesticides/metabolites  Devices

= acetochlor ® 9 POCLS (DIA-o5 oz PRC for 2
participants only, mainly HLE receiving
) phase)

* atrazine * + DEA / DIA s 4 SBSE, Silicone rod/sheet and

® diuron * MESCO

= isoproturon * ® 5 Chemcatchers (SDB and C5)

® glachlor *

* metolachlor

® gimazine ™ < 14 days

Final Warkshep - AQUAREF Paaslve Sawipter Ditércomparen Evarchie, Mantes, Il Norsmier
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Sampling sites and planning AQ IUAREF

L

27th May-
10th June

Final Warkshog - AQLAREF Frasive Srmpler Drilsroonririin Seentbis Mardeg, T Emf S il

Water concentration estimates (ng/L)

A AREF

and data treatment methodology @ " ol
» For Beillant site: Bl Means and standard deviations {all participants)

ng/L Bl Meons ond standard deviations (without QC outliers)
:_ | Number of labs: ¥ Atrazine B robust statistic (all participants)
i 12
50
4
3 3 5 S-metolachlor
20 S

B 8 & 8 8

ta t
n
I
h

o o

1 1

Fimal Warkshoy - AQLAREF fresive Sempfer Imisrcmmrparison Evercise, Mantes, 230 Mememeor
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Comparison of pesticides water concentration

h AQUAREF
(ng/L) from various tools and lab. — W e
Compounds Mumber of quantified results Results/Participants ratic

Beillant Thau Beillant Thau
Acetochlor 5 1 28% 8%
Alachlor 2 1 11% 8%
Atrazine 12 4 B7% 33%
Desthylatrazine T 2 8% 17%
Dieisopropylatrazine 7 1 30% 2%
Diurcn 5 5 28% 42%
Isoproturcn 3 2 17% 17%
Metalochlor ] 3 50% 25%
Simazine 7 3 0% 25%

= Very low concentrations for Thau (sub ng/L except diuron with 2.4 ng/L)

= Very few results for Thau, only diuron data will be presented for this site

Final Warkshop - AQUAREF Passive Sampler Infercomparison Exerciss, Nantes, 23rd Novemibar

Comparison of pesticides water concentration

- AQUAREF
(ng/L) from various tools and lab. (P Rt
B : Aberrant values
s For Beillant site: oo Teoore3
Dispersion {Cochran)
x* + 5 Mean (Enbos)
R g DATA i Dispersion (Cochran]
10,6 + 6.7 ng/L (TWAC estimates) | BN

. 18.3 2 4.2 ng/L {spot sampling, raw water)

Slhcone md-10112
POCIS-1012T [TF
PocIE-10131 [ S-metolachlor

POCIS-10108 ERF

POCIZ-10141 [TTH

o ¥ oo ' ; ' ' ;

40 &0 30 100 T20 140 160
LOG=10 ngiL

Fitid Wharkitne  AQUAREF Prdslve Sdringier Dnfencontiai son Svarcing, Mafted TinT Save i
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Comparison of pesticides water concentration

(ng/L) from various tools and lab. f?UA'REF

[ —
A

R B Aberrant values
* For Beillant site: oC T soored

Dispersion {Cochran)
Wean {Gubos
DATA | DISErSIOn [CoChran

I <3 (Gruns)
X +5;

6.7 + 7.4 ng/L

§ SHcons roc-10012

98 Cremcaicher 208 AF3-10115 DRSS
& Pociz-10T1 [l

FOCE-100s [

@ FociE-10916 [

FOCE-10041 R
FOCIE-10933 @ .ﬁtraz‘ll‘le
FoCE-102 [
FOoCE-10801 ]
FOCiE-10127 )

Cremcaicher 808 XC-10525 |

B FOCIE-10136

1] * =0
LOG=10 ngil

Final Warkibop - A0UAREF Pridve Sbapier Inldrcomadriso Evarciis Manies, 330 S

Comparison of pesticides water concentration
(ng/L) from various tools and lab. A?UA-REF

A o

B B Aberrant values
» For Beillant site: oc T
Dispersion (Cochran)
Mean [Eubbs
K"+ 5,

DATA. | ~ | Dispersicn (Cochran)
35.9 £ 39.6 ng/L (TWAC estimates) —_—i—l—"ﬁ" e

49.2 = 18.7 ng/L (spot sampling, raw water)

POCIS-10131

POCiE-10105

POCIE-10133

Pociz-10127 |

PoCiz-10o

POCig-1010z |8

POCIZ-1013% |

LOG=10 ngiL

Fitidl Warkaliog - AQUAREF Prislvs Sringier Dnterconipar st v arcins, Naites, Tind faveritssr
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Comparison of pesticides water concentration
(ng/L) from various tools and Iab. A?UA:EEF

L |

. : Aberrant values
* For Beillant site: T T soored
Dispersion {Cochran )
Mean [Grubhs
DATA | | DISPErBI0n [COChIEn)
e 5, M ean |[Eubds

7.9 4.5 ngfL (TWAC estimates) 14.8 = 4.7 ng/L {spot sampling, raw water)

FooiE-0E |

FOCiE-10133 |

FOCIE-10M01 |8

FOCis-10ms |8

FoCis-1o2r

® FocE-10136 [

¥
LOG=10 ngil

Firtal Wiirkstng - ACHLIAAEF Adasve Satgiter Dntercirmosr son Scarcknt. Martes, ST & im it

Comparison of pesticides water concentration
(ng/L) from various tools and Iab.

5
i

A:?IJAREF

Aberrant values

s For Beillant site: ac Z soored
Dilspersion [Cochran )
Mean [Grubds
DATA [ | UEPErSIon [COGhTan|
K %5 _Maan (bS]

2.4 £ 0.7 ng/L {(TWAC estimates)

mzzrocs [

» wnsroce

WS 1-POCIE Diuron
1MHISFOCIE
10127-FOCIE
c : 12 = =
L =20 ng/L

* | ess results, but lower data dispersion
* (Juite low concentrations, especially regarding to « spot sampling » LOQs

Firral Warkahos - AQUAREF Presive Seagier Itfercmmraarison Erercies, Nantsd, 23rf Muvméer
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Comparison of pesticides water concentration

: A(PUA-REF
(ng/L) from various tools and lab. o
R Aberrant values
* For Thau Lagoon site: ac Z so00e=3
Dispersion [Cochran)
Miean [Eubos
" DATA | ~ Dispersion [Cochran]
K+ 5y | FEEES
7.5+ 6.8 ng/l
2.4+ 0.3 ng/L {spot sampling, filterad water)
o122 cig 1 »
’ I 3 = i —I—
1OS-POCE [PRC) -
. Diuron
10133005 PRO) [ - s e
10133-P0CE
10124-Slkcons shest |
0 2 s 6 : 10 12 14 15 1

+ Very few data.. but two labs used the same PRC (DIA-d5)

Fhtad Workihop - AQUAREF Pridtve Sasuider Jmtecarmmadarfsed Evarte. Mantsi, 23607 MOie

Comparison of pesticides water concentration

- A(P UAREF
(ng/L) from various tools and lab. N e
s Far Beiflant site
Metolachlor
¢ . MTWAC Fazste sampies
Abean of oot zaTRiRg (e water)
Abean of spot samping (SRered watsr| ]’ ]'
20
n=9

i 1= B e
:, |

o4

DA
=
n=7 Ilo significant differences between

= PS5 TWACs and spot sampling data

i { | [both filtered and raw waters)
=
E,D l | However, relatively higher data

J dispersion (=.g. DIA)
o4 & S Intercontpgacison £vartihe, Manted. TAnT Mo vl
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Data dispersion for passive samplers AQUAREF

* for Beillant site S
o o T '.-
Passive sampler data SWIFT-WFD ﬁ;zﬁtsrtmx?hng Exercise %,
Paramerers
Robuwst mean Robust reproducibility Riobust mean Riobust reproducihdity
x* = 15D (nglL) el ¥+ 1 5D (nglL) i ots
Machkr HEste - 144 252 =
Atrazine 8775 1 131232 iy
Dasron 2108 38 152 £72 47
Isoproturon 0401 =1 bz ]
|Esmemat e e R R s s R |

* Comparison with a classical proficiency testing: higher dispersion of P5
data for some analytes

However, a few results for some analytes (e.g. n=2 for alaclor) and very
lower concentrations

Moreover, reproducibility for PS includes both analytical and sampling steps

Final Warkshop = AQUAREF Prssive Sener Intercomaarisen Evaroise, Manfis, F3rd Svbiidees

Comparison of data in ng/tool and ng/L A@UA—REF

S il

s For Bedlant site

Dendrogram
oy Metolachor (ng/tool)
§ ™
E oo
ettt 50 % of populations in
e the same group

HITFTITITFERTL T IS
P O I L R R R T ]

n 25 P
Final Warkshap - AQUAREF Paasive Shayimer Dnfdrcomaecison Evardise Manfes, I3rd Sl il
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Comparison of data in ng/tool and ng/L AQUAREF

LA vl oty

e Far Beillant site

PO SHIT PP P AP P P P ST P PR PR P PR T
P g ]
PO i

e Metolachor (ng/tool)

PN S

far s il ot ]

Comparable population size
(9 vs 10 populations), but
Metolachor (ng/L) higher number of /smaller
groups for ng/L results..

[E——
s
POCE-MO00R
POCE-Y24 4
,.Dm.“,E o direct correspondance
&
=
-

BScoos mo- N 1 1

POCE-540T

POCE-S093

between data

POCE-N3S2
POCE-SCT

Cheroetcher SDO NC-521.8

* Higher dizpersion?

rennraarEet Svarcing, Maitis, Tind Maveitiir

Comparison of data in ng/tool and ng/L A?UA—REF

o Far Beillant site

Factarial Discriminant Analysis (atrazine and 5-mefolachior)
Afrazine

) EBcone rod112 [
! Chemcsicrer 308 RPE-0115 [T
@ PoCIs-IMM [T
FOCIE-1D105 [
@ PoCiz-10115 [
POCIE-10941 [1
POCIE-10133 [F
POCE-E102 (]

@ SR-10112

POCIZ-iDm
POCIE-12127

-]
F2Z (12.63 %)

Chemoatcher S0B XC-10M25 i

PCCEE-10138

o 250

F1(87.37 %)
Outliers (10112, 10115 and 10131) will not be further considered...

Finsl Warkshop - AJUAREF Peashes Sritgde [nfercoinpariios Evproiie. Maries, Thref M miider
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Comparison of data in ng/tool and ng/L A?UA—REF

* For Beillant site
Number of significantly comparable populotions

Kruskal-Wallis and Conover-Iman (p=0.05) procedures with outlier
exclusion, and then similar samplers (POCIS/chemcatchers)

Atrazine (n=10}
o ngisamplar
60% lr E.
S-metolachlor (n=8) % DEA (n=T)
DLA (n=T})

* Comparable populations decrease with calculations of TWACs...

* [Need of harmonization of R, for a same type of device?

Finsl Warkshog AQUAREF Frsghve Srouver Ditercomnpariaos Evercise, Manides, Tl Noverrider

Conclusions A(PUA-REF

S A

Passive sampling of polar pesticides
«  Achievement of ultra-trace levels and TWAC estimates

« POCIS and Chemcatchers (polar configuration) are more suitable

«  (Cluite high data dispersion for some chemicals (e.g. afrazine and simazine), especially in
comparison with classical methods. .

However: = PS5 rechnigues combine both analysis and sampling sieps
=« very low concentration levels {not reached with classical methods)
= contribution of the various calibration dara to the whaole dispersion

Considering WFD requirements and recommendations

« Investigative monitoring, screening, mapping and determination of trends:
= Dara dispersion may be reduced with harmonization of R, darta
= More than dispersion, unceriainties musrt be evaluated

«  Surveillance/operational monitoring: good agreement between TWACs and mean
concentrations from spot sampling (hath raw and filtered waters) for 3 analytes

= Comparison with more pesticides (and higher log K,,, values) is compulsory

Final Warkehap - AQUAREF Peasivs Saayier Infdrcomasci s Evarotse, Manfes, I3rd Sl il
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Thanks to the participant lab. AQUAREF

ALS Scandinavia AB [SW]),

AZTI-Foundation (ES),

BRGM (FR),

Cefas (UK],

Cemagref (FR),

DeltaresTHO (ML),

Ecole des Mines d°Alés (FR),

EDF REDILMHE (FR),

Environment Agency, National Laboratory Service (UK),
IFREMER (FR).

Labaqua (ES),

LEESU (FR),

LPTC Bordeaux (FR),

Marine Scotland - Science (UK),

MIVA (NO),

T. G. Masaryk Water Research Ingtitute, Public Research Institution (CZ),

UFZ - Department of Ecological Chemistry, Helmholtz Centre for Environmental
Research (DE),

Universita di Cagliari (IT}),
University of Rhode Island (USA),
Water Research Institute [SK)

Firal Warkshop - AMUAREF Passlve Sempler Fntercomparison Evercise, Mantes, 2ird Noveriber

Thanks to the central lab. for water analysis = AQUAREF

+ Cemagref of Bordeaux (pesticides, physico-chemical
parameters in Beillant site)

« ISM-LPTC of Bordeaux (pesticides and PAHs in Thau site)

» IFREMER of Sete (physico-chemical parameters in Thau
site)

And also Ineris for data treatment

Firal Warkshap - AQLIAREF Frasive Saayrier [niscoimmaarinn Seerciis Marsd. 2inf Nareimilee
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AQUAREF

AT A i | 1

Thanks for your attention !

Final Workwhop - AQUAREF Frisdis Seipier fntercamparison Ererclee, Mantes, Jird Soveisber
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Final Workshop

Passive Sampler Intercomparison Exercise

C. Miege, N. Mazzella, 5. Schiavone, A. Dabrin, M. Cogquery: Cemagref - Lyon, Bordeaux
C Berho, J-P Ghestem: BRGM — Orleans

J-L Gonzalez, D Munaron, C. Tixier: Ifremer - La Seyne/Mer, Sete, Nantes

B. Lalere, 5. Lardy-Fontan: LNE - Panis

B. Lepot: INERIS - Pans

C. Gonzalez: EMA - Ales

7 LNE Mrer ff\
T

- b e INCRIS ——
_ﬁ?{:magﬁ'ﬂ ﬁm

Firal Warkshop - AQUAREF Paaslve Sasipier Iitdrcomparioe Evarchie, Mantes, Tl W vsimder

o
P

ﬁ?UA—REF

Results for Polycyclic Aromatic Hydrocarbons

C. Tixier, C. Migge, S. Schiavone, C Berho

Final Warkahiog - AQUAREF Peasivie Sringier Intercomaarison Exvercise. Maitted, Fire Mavaiir
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» 18 EXPERT LABORATORIES _
A AREF
v & French laboratories and 12 foreign laboratories = ==

(Czech Republic, Germany, Italy, Netherlands, Norway, Slovakia, Spain,
Sweden, United Kingdom, USA)

v Various strategies

= Passive sampler
- Standard commercial or home-made passive samplers
{SPMD, Chemcatcher, LDPE or silicone membranes, ...)
- Standard commearcial or home-made exposure system

= Analytical Procedure
- Purification of the extracts
- HPLC/fluo, GC/MS or GC/MS/MS

« Data treatment

- Correction for field blank cr not

- Lise of PRCs or not

- Use of Rs values from literature or calibrated
- Use of various calculation models for TWAC

Fiitad Workshop - AQUAREF Paisfive Sompher Imteccomparfaon Exarcise Mantsi, 23l Mo M

» SAMPLING SITES and PLANNING

AQUAREF

N
T e vy

Ternay

River (Rhéne)
waters 17th June
8th July

Final Workahog - AQUAREF Prsalvs Tasyner Ditercomanrisan Evercleg, Maiies, TIrd Moveider
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» PAHs and PASSIVE SAMPLERS

16 PAHs A?UAEE
* mMaphthalens S
Acenaphthylene
Acenaphthene PS Devices Ternay Thau
Fuorens
# Phenanthrene SPMD 11 5
*# Anthracene LDPE sheets 5 3
*+ Fluoranthene 7
& Pyraiie Silicone R sheets 3 2
¥ Benz[alanthracene Chemcatchers 3 1
+ Chrysene (2 versions)
*  Benzo[blfluoranthene
*+ Benzo[a]pyrene MESCO = 1
*  Benzo[k]flucranthens Silicene red 1({lost) i
*} Benzo[ag, b, /perylens CFIS (SBSE) 1 0

Dibenz] a, h]anthracene
*+ Indeno[ 1,2, 3-cd]pyrens

= 21 exposure days
* Priorfly substances (WFD)

1 Priorly substances (OSPAR)

Firra! Warkabog - AQUAREF Prasive Laengier Infervomapdringn Eveross, Manfez 2inf Sovermiser

» PAH WATER CONCENTRATION (ng/L)
Various tools and laboratories

Nb of quantified results Results/Participants (%) Spot sampling (ng/L)

Ternay Thau Ternay Thau Ternay Thaw
Haphthalene 8 2 32 15 3.0+ L7 13£06
Acenaphthylens 14 5 56 38 6.3 0.4 £0.2
Acenaphthene 18 & 72 a6 A8+ 4.5 0.1 % 0.0
Fluorens 21 8 84 &2 23+26 0.2+0.1
Phenanthrene 22 10 88 77 259+0.2 0.7 0.1
Anthracens a1 B B4 52 1.2 A
Fluoranthene 22 13 88 a2 £.5+1.4 0.3 0.1
Pyrene 22 11 B8 BS 1.5 +1.0 0.2 0.0
Benz[a]anthracene 21 g 84 &9 0.4 0.1+ 0.0
Chrysena 21 10 84 77 0.4 0.2 0.0
Benzo[blfluoranthene  5n 8 80 &2 < 0.4 0.1 [SBFLs)
Benzo[a]pyrene 19 7 76 54 < .4 =01
Benzo[k]fluoranthena 4 a 76 62 < 0.4 2
Indeno[l,2,3-cdlpyrene |, 7 S8 54 < 0.4 =01
Dibenz[a hjanthracene |, 3 +4 23 <04 < 0.1
Benzo[g.h,/]perylene 15 & 50 45 < 0.4 <01

v Mare than 60 % of quantified results for 10 to 12 PAHs

Firal Warkshop - AQUAREF Passlve Saaipder Iidércompariso Everchie, Mantes, Tl Mo rsimder
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» PAH WATER CONCENTRATION (ng/L)

» PAH WATER CONCENTRATION (TWAC, ng/L)

Various tools and laboratories

MNb of quantified results Results/Participants (%) 5pot sampling (ng/L)

Ternay Thau Ternay Thau Ternay Thau
Naphthaiens B (3] 2 32 15 30+ L7 13+ 06
Acenaphthylene 14 (2} LR )] 56 38 6.3 0.4 £0.2
Acenaphthene 18 (1} & (1) 72 a6 48+4.5 0.1+ 0.0
Fluorensa 1 (2 B (5 B4 62 2.3+26 0.2 +0.1
Phenanthrens 23 (3) 10 (4] B8 7 29+02 0.r+ 0.1
Anthracene 21 B () 84 62 13 -
Fluoranthene 93 12 /2 B8 92 6.5 +1.4 0.3 0.1
Pyrene 22 11 /1) B B85 1.5 1.0 0.2 #0.0
Benzo[a]anthracens 1 a9 4 B84 &9 0.4 0.1 % 0.0
Chrysene 1 10 /5] B4 77 0.4 0.2 +0.0
Benzo| b)fuoranthens 20 (2) 8 BO 62 = [L4 0.1 (s 1]
Benzo[a]pyrens 19.(1) T 1) 76 54 < 0.4 < 0.1
Benzo[k]fluoranthens 19 g8 ™ 76 62 = 0.4 =
Indeno[l,2,3-cd]pyrene 4 /) e S - )] 58 54 < 0.4 <01
Dibenz[a hlanthracene y ) 3 1) 44 3 = 0.4 <01
Benzo[g.h./]perylens 15 (5 & /3 60 46 < 0.4 < 0.1

¥ More than 80 % of quantified results for 10 to 12 PAHs

¥ Thau: few data and some results close to field blank

¥ Lower LOGQs with passive sampling / spot sampling

Finsl Warkshop - AQUAREF Peashes Sritgde [nfercoinparios Evprodie. Maries, Thref M meiider

B M=ans and sd (all participants)
Bl Means and sd (without QC outliers)

[ Means and sd (Robust statistic,
all participants)

18 16

19 16

25
8 5
204
220 Ternay site
154
104
< 217
oe 11T
o1 0.5
Ant Fluo Maph
0.4 4
. . 19 16
¥ Low influence of QC outliers 20
v Lower dispersion with robust o2
statistics
0.1
¥ Same conclusions for Thau site

BaP

BbF

109 15

BkF  I123cdiP  BghiP

Final Warkshop - AQUAREF Passive Sampler Intercomparison Exerciss, Nantes, 23rd Novemibar
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» PAH WATER CONCENTRATION (ng/L)

Various tools and laboratories

Ternay : Fluoranthene

§53318

= oc m;::nuree:a.

SR- 103 Dispersion (Cochran)

SR -10121 Maan [Srubbs
SPMD 1018 DATA Dispersion (Cochran )
SPMD - 10128 M=an [Srubbs
SPMD -IN2T

" 'L;; ::i Robust mean (x° £ Sg):
SOMD - 10105 4.839 £ 3.792 ng/L (TWAC estimates)
SPND - 102
SOND - 10123 2.6 + 2.2 ng/L (spot sampling, dissolved
Chemcatcher new v, - 10114 fraction after filtration 0.7 pm)
LOFE - #1113
Loee - 10101 )
II:I; i £ 10 18 2111 = = 35
LOQ = 0.4 ngiL ng/L

Final Warkshop - AQUAREF Passive Sampler Intercomparison Exerciss, Nantes, 23rd Novemibar

» PAH WATER CONCENTRATION (ng/L)

Various tools and laboratories

SPMD- 10108

& SFMD - 10147
®®  SFMD-1011E
SFMD - 10128
®e ore-wm Ternay : Benzo[a]pyrene
[ L] OFIS - 10120
Chemcatcher new v, - 10114 Abemant values
SFMD - 10103 QC E:::::ﬂan \Gocnran)
SFMD - 10106 -Mean (Grniobs) |
LDPE - 10438 DATA _ﬂfgﬁﬁﬂ&mm .
BR 0121
SFMD - 10118 X £S,
Frun = 0.144 £ 0.134 ng/L
SR - 10130
2EMD - 10902 [ <L0OG
LDFE - 10104
LOFE - 10912 [
&R - 10110
LOFE - 10103 [
I "oe | as tr | as

Lo2=04ngLt ngL

Final Warkshop -~ AQUAREF Prisive Sampier Intercomparizon Exerclie, Mantes, 23rd Mowvermdar
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» PAH WATER CONCENTRATION (ng/L)
Various tools and laboratories A(?U AREF

s
L

& SR- 10122 [

& SR- 10130 [Ep

e & SAVD- 10116 [ Thau : Fluoranthene

SAVD - 10118 Aberrant values
oc Z stone=3
LDPE - 10135 Dilspersian {Cochran |
Mean |Enbbs
SAVD - 10103 DATA Dispersion (Cochran)
Mean (Grbts

Robust mean (x° £ Sg):
0.802 + 0.814 ng/L {TWAC estimates}

LOFE- 10110 [omin:
LOFE- 10101 |
_ 0.3 + 0.1 ng'L {spot sampling, dissohved
i fraction after filtration 0.7 pm)

® Srod- 10112 [

MESCO- 10113 |y i

v

00D D500 1000 1500 2000 2500 2000 3500 4000 4500 5000

LG = 0.1 ngil no/L

Finsl Warkshog  AQUAREF Pasghve Srogdder Ditercompariaos Exercise. Maindes, Tl Woverrider

*» PAH WATER CONCENTRATION (ng/L)
Various tools and laboratories A?U AREF

= oy

Thau : Benzo[a]pyrene

® o SPMD-10116
«SPMD - 10103

» 5R-10122 |

SPMD - 10118

LOPE - 10135

xS,

= A . 0.049 4 0.050 ngil
LDPE - 10119 |
000 0020 0040 D0O0SD0 0080 0400 0420 D40
|
LOG =0.1 ngiL

Final Warkshop - AQUAREF Peisfrs Shaiimer nfdrcomasciing Evarolse, Mantes, T3rd Sl
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» REPRODUCIBILITY

Passive sampling — Spot sampling

v

FAaHE

~1a

% 1y, FHs

Ternay passive sampler data

Robust mean

Robust reproducibilicy

AGLAE Proficiency Testing £ 2
{Spiked surface water| 20-40 ng /L)

Robust reproducibility

** + =d (ng/L) [ RSD %) [ RSD %}
Naphthalene 949 & 964 B1 26 ‘_?
Acenaphthylens 1.60 % 2.07 130 e
Acenaphthens 661 & 5.54 84 18
Fluorene 4.91 & 4.52 o3 1%
Phenanthrene 5.76 & 4.50 B0 14
Anthracene 1.50 % 1.27 B1 16
Fluoranthene 4 Bd & 165 i 14
Pyrene 4.B0 & 2.95 63 12
Benz[a]anthracene 0.81 & 0.73 94 11
Chrysene 1.07 & (.93 88 11
Benza[b]fluoranthene 0.25 % 0.1% 77 13
Benzo[a]pyrene 0.14 & 0,23 53 16
Benzo[k]fluoranthene 013 & 011 o1 10
Indenopyrene 0.03 & 0.02 8BS 18
Dibenz[a hlanthracens 0.0t & 0.01 88
Benza[g.h, MJperylens 0.05 & 0.05 100 22

¥ Lowel

reprad

ucibility with passive sampling:

« Much lower concentration levels

« Sampling and Analytica

Fitad Warkihop - AQUAREF Pridfve Sasuidar Jmfacormoadriset Evardiie, Mantsi, J3mT Nrie

PAH ACCUMULATION - VARIOUS TOOLS

SPMD {460 cm?)

SR (600 cm?)

o

E g

o

=]
5
F

FERSFTE

Firal Warkshop

A(P UAREF

B R Chemcatcher {(17.4 o]

+ LDPE, SR.: similar accumulation patterns

¥ Chemcatcher: no accumulation of
high molecular weight PAHs

AGUAREF Pagalird Sasipder [itercomasrem Evarcheie, Mantes, IIA0 Mo rsihder
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» PAH CONCENTRATION in ng/L and ng/cm?

Ternay site A?UA-EI::S

qnq NG IL &4 ngfom?
Fluoranthene ]
gl ==
20 = FE—
24
. L I__E:I
lil = .. ]
o T T T T T 4 T T T T T
SPMO LODPE SR Cheml  CFS SPMD LOPE SR ChemC CFIS
{11) (5 {3y {11) 5) {3

Fiital Wiarkaliog - AQUAREF Pekalivs Siinpher Enterconiparison Evarobg, Maites, It Mo veiide

» PAH CONCENTRATION in ng/L and ng/cm?

aqaer

A

BB ) 2
ng/L Benzo[a]pyrene ' jn@/cm
08 ] T
06 1
1 06
6.4 4
] 0.4
pad ° ——
0.21
5 | - EE o + + I—':'—l "
SPMD LDPE SR ChemT CFIS SPMD LDPE SR Chemi CFIS
19 {5) (3 {a) {5} 3

¥ Lower dispersion of the data expressed in ng/cm? for each sampler

v Dispersion of the data expressed in ng/L mainly due to the use of
various calculation models

Final Warkshog - AQUAREF Paastve Sringdes Initercoipariass Everciie Mandes, Tl Moveitidar
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*» CONCLUSIONS
AQUAREF

v Satisfying variability in the determination of PAH water concentrations
by passive sampling (and expert lab.)

= Various |ab., strategies and tools
+ variability: Sampling + Analytical precedure + Calculation method

¥ Sampling: = Various tools: various sampled fractions?
—y Need to better characterize these fractions
« Lower LOQs by using SPMD, LDPE or SR membranes

v Analytical variability: to be improved
PaH QC reference solution: reproducibility RDS = 20-54%

¥ Neead for harmonized calculation methods:
« Field blank {(cormrection or not)
= PRCs data
+ Calculation models and parameters usad for Rs and TWAC
determination
Dispersion of the data expressed in ng/L mainly due to the use of

various calcwlation models

Firal Warkshop - AQUAREF Pegslre Sanpder Intercomascison Everchie, Mantes, T3r0 Mo remier

Thanks to the participant laboratories

« ALS Scandinavia AB (SW), A UAREF
« BRGM (FR), = S
= Cefas (UK),

= Cemagref (FR),

= Deltares/TNO (ML),

s Ecole des Mines d'Alés (FR),

+« EDF R&D/LNHE (FR),

+« Environment Agency, Mational Laboratory Service [UK),
« IFREMER (FR),

=« Labaqgua (ES),

« LEESU (FR),

« Marine Scotland - Science (UK),

« NIVA {ND),

« T. G. Masaryk Water Research Institute, Public Research Institution (CZ),

« UFZ - Department of Ecological Chemistry, Helmholtz Centre for
Environmental Research (DE),

=« Universita di Cagliari (IT),
= University of Rhode Island (USA),
= Water Research Institute (SK)

Fhitsl Warkshop - AQUAREF Paasfve Sanpfer Inteccompariaon Evarcise, Mantss, 23nf Mo
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A(? UAREF

P
R |

Thanks to the central laboratories
for water analyses

+« Cemagref of Lyon (Ternay site: physico-chemical parameters)
« ISM-LPTC of Bordeaux (Thau site: PAHs)
« BRGM (Ternay site: PAHS)

» IFREMER of Séte (Thau site: physico-chemical parameters)

» Ineris for data treatment

Finsl Warkshop - AQUAREF Frashve Sringder ntercoimpariass Everciie, Mamiss e Wi

A(P UAREF

P
L |

Thank you for your attention !
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