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MoNITooL

NEW 10018

Yy @MonitoolProject

Interreg Atlantic Area Transnational Cooperation Programme ) VonitoolProject
3 years (2017-2020)
Total cost: 1.92 M€ € Vonitool Project

Main objectives:

* To respond to European Directive demands for the assessment of
chemical status of transitional and coastal waters, allowing the use of
passive sampling devices (PSDs) in a regulatory context, enhancing the
implementation of the WFD.

- To provide a robust database of dissolved and labile /metal|
concentrations in transitional and coastal waters for adapting jexisting |
Environmental Quality Standards (EQS; 0.45 um filtered) suitaBle EQS-
DGT for passive sampling devices in order to evaluate the chemical | 4
status of the waters under the WED.

MONITO0LB) S iiterreg

. LIS
Atlantic Area .
European Regional Development Fund EUROPEAN UNION




MONITOOL 8 Full Partners

.:.>+

" o - Ik 4 &
= . £'=' ':"_I- A — i . F_ F iy
|rr el S LIV SL TN
- . ol Fr o e e N0 =i W e
| N W ] | o oa AT T I Fi Tl I¥irQ—s
H W W | ER WA Wi nr .- - L L} .
H "= .. el 3. ~ . _.*_ _ P

" S o W W i i ro=ae ekl PO RagL
-\..”. “ e e B4 B LLh

A7F1 Y BTN . VY S
= tecnalia /2 ) WCldo

. e .
Universita degli

Studi di Cagliari

MoNITooL@) © . interres

new tools for water quality monitorir Atla ntlc Area

European Regional Development Fund  EUROPEAN UNION




>

marinescotland

science

CONSEJO INSULAR

DE AGUAS Gobierno de Canarias

DE GRAN CANARIA

SEPAW

Scottish Environment
Protection Agency
Environmental Protection Agency

Buidheann Dion
Arainneachd na h-Alba

aaaaaaaaaa

MoNITooL@)

new tools for water quality monitoring

Scottish Government Be
nghalttas na h-Alba " .
OV.SCO —
s Marine Institute
Foras na Mara

W4

ain

ge—

AGENCE FRANCAISE
pour LA BIODIVERSITE

ETABLISSEMENT PUBLIC DE L'ETAT

AGENCIA
PORTUGUESA
DO AMBIENTE ‘( hidrografico

manaha - potugs

Biggest European consortiu
working on DGTs

o S iinerrey
Atlantic Area

European Regional Development Fund  EUROPEAN UNION



The Workplan for the Project

Retained metal

Same batch DGTs (extraction, ICP-MS) \
IFREMER

Deployed DGTs §

CEFAS prepared

Wet and dry Total metal
sample bottles

season samples (SeaFAST-ICP-MS) Adapted
IPMA QS-D

preparation
protocols

Labile metal

Parallel spot (Voltammetry)
samples

\J

Deployment
across Atlantic
Area
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Protocols:
*  sampling protocol
* sample processing and analysis protocol

Field campaigns by all participating Partners:
* co-deployment of DGTs and water sampling up to 7 Days Sampling at up to 4

sites (2 coastal, 2 estuarine) per participating partners

*  wet season Jan-April 2018

*  Dryseason Aug-Oct 2018

Analysis

*  DGTs analysis (Ifremer): A representative set of DGT metal data (labile metal
concentration) obtained from the field from all Partners regions, with ~250 DGT
deployed, retrieved and analysed.

*  Seawater samples analysis (IPMA & IST): A representative set of dissolved and chemically
labile metal concentrations data in water samples obtained from all Partners regions, with
over 500 seawater samples collected and analysed

DGT Interlaboratory exercise:
* Completed with Ifremer deploying additional DGT to be analysed in participating partner
labs, and each partner accepting DGTs for analysis in their institutions.

Other outputs

* A Good Practice Guide for the Use of DGTs: Sampling of metals in transitional and coastal
waters by Diffisive Gradient in Thin films (DGT) technique.
(https://www.monitoolproject.eu/).

* Five MONITOOL videos to support the sampling protocol: ‘MONITOOL field Sampling - A
demonstration with Jean Louis Gonzalez’ and four tutorials on the use of DGTs
(https://www.monitoolproject.eu/multimedia/videos).

* Concurrent sampling of transitional and coastal waters by DGT and spot sampling for trace
metals analysis. Bersuder et al

* An international intercomparison exercise on passive samplers (DGT) for monitoring metals
in marine waters under a regulatory context. JL Gonzales et al
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Sampling Profocal

Sample protessing and
analysis

| Science of The Total Envirnment . k
ke Mot L, 448 )

An international intercomparison
exercise on passive samplers (DGT) for
monitoring metals in marine waters
under a regulatory context
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Action 1. Update of protocols — Documents completed

Action 2. Field campaigns for DGTs, physicochemical data and water sampling
in contaminated sites- AZTI, CEFAS, DCU, IFREMER, UNICA — Campaigns

completed June/July 2022

Action 3. Chemical analysis of metals in DGTs by ICP-MS (IFREMER) — Analysis

completed

Action 4. Chemical analysis of metals in water samples by ICPMS (IPMA) and by

voltammetry (IST) — Analysis completed.
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Sampling Protocol Sample processing and
analysis

MONITO0L @)

new tools for wat

~ set of dissolved and chemically labile metal conceft

uinmea
Kingdom

Y& Poolbeg, DunLaoghaire
Ireland L :
Nether!ar_lids Berline )

* London ‘\"'
@ e,
P ] Germany
Neyland “\Belgium | e
Marina W Czechia .
Paris a4 b3 p
= 3
K Brest Trials L—."-J""""'Aus"*ﬂ .
Basin France ;,:’_ g "w._._;,_‘__, 1

Y Herrera and Lezo

Italy
aRome

Portugal | Madrid
@
Tyrrhenian Sea

Y Spain
Lisbon
® {

Parco Molentargius and Molo Sabaudo
Google :

Co-deployment of DGTs and water sampling up to 7 [
Sampling at up to two contaminated sites per partne
Partners Sampling
DGTS sent for analysis — up to 10 total (2x 3 rep, 1 s¢
Biofouling)
Up to 36 sets of labile metal concentration data (Cd,
Zn, Ni, Cu, Fe) measured in DGT Chelex resins. A represt T
in water samples obtained from all Partners reg
~ 150 seawater samples collected and analysg
~ 75 dissolved metal concentration data sets
and Mn, Fe, Co, Cu, Zn — via ICP-MS) -and ch
data sets (Cd, Pb, Ni — via voltammetry) fro
collected from all Partners regions.
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Database Management and correlation st

The database was developed
that allowed the compilation
and interchange of all N — T f F : :

Sampling...Campaigr ¥ |Sampling..Date | v |Sampling..Time | ¥ | Sampling... Time.zone..or.date.format...UTC.2. | ¥ |Sampling...Deploiement.time...| ¥

. . . 978 NEYLAND MARINA 51712903 2022 MONITOOL 11 22/06/2022 20:00 UTC +1 7.2
| nfo rm at | O n re | ated Wlth 979| NEYLAND MARINA 51712903 2022 MONITCOL I1 20:00 UTC +1 7.2
380| NEYLAND MARINA 51712903 2022 MONITOOL 11 22/06/2022 20:00 UTC +1 7.2

0 0 381 | NEVLAND MARINA 51712903 2022 MONITOOL i1 22/06/2022 20:00 UTC +1 7.2

p ys I CO-C e m I Ca p a ra m ete rS 382| NEYLAND MARINA 51712903 2022 MONITOOL 11 22/06/2022 20:00 UTC +1 7.2
. 953 | NEYLAND MARINA 51712903 2022 MONITOOL I 22/06/2022 20:00 UTC +1 7.23

d V m eta I CO n Ce nt rat I O n S fo r 384 NEYLAND MARINA 51.712903 2022 MONITOOL i 2/06/2022 20:00 UTC +1 7.23

a n 385|NEVLAND MARINA 51712903 2022 MONITOOL I 22/06/2022 20:00 UTC +1 7.2
. 386| NEYLAND MARINA 51712903 2022 MONITOOL 11 22/06/2022 20:00 UTC +1 7.2

q u a I Ity Wate r a Sse SS m e nt Cd 987 NEYLAND MARINA 51.712903 2022 MONITOOL 11 23/06/2022 14:52 UTC +1 7.173611111
. V4 388| NEYLAND MARINA 51712903 2022 MONITOOL I 23/06/2022 14:52 UTC +1 7173611111

. el . . 389 | NEVLAND MARINA 51712903 2022 MONITOOL II 23/06/2022 14:52 UTC +1 7173611111

N | a n d P b ( C I a SS |f| e d a S p rl O r | ty 390| NEYLAND MARINA 51712903 2022 MONITOOL 11 23/06/2022 14:52 UTC +1 7173611111
391 | NEVLAND MARINA 51.712803 2022 MONITOOL I 23/06/2022 14:52 UTC+1 7173611111

b b W F D 992| NEYLAND MARINA 51712903 2022 MONITOOL I 23/06/2022 14:52 UTC +1 7173611111

S u Sta n Ce S y We re 993 | NEYLAND MARINA 51712903 2022 MONITOOL I 23/06/2022 14:52 UTC +1 7173611111
. I 994 | NEYLAND MARINA 51712903 2022 MONITOOL 11 23/06/2022 14:52 UTC+1 7173611111

rl O r I t I S e d 395| NEVLAND MARINA 51.712803 2022 MONITOOL I 23/06/2022 14:52 UTC +1 7173611111

p . 996| NEYLAND MARINA 51712903 2022 MONITOOL I 3/06/2022 14:52 UTC +1 7173611111
397 NEYLAND MARINA 51712903 2022 MONITOOL II 23/06/2022 14:52 UTC +1 7173611111

51712903 2022 MONITOOL 11 23/06/2022 14:52 UTC +1 7173611111

The relationship between e
methodologies to analyse _ _
metals in waters resultedina ¢ In Monitool extension:

Iinefar relationship. — The design of the databse was improve
Environmental parameters do

not explain this relationship — The linear relationship was improved

metal data obtained in highly contami
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Relationships between spot sa
and passive sampling

* exploration on untransformed data and on log-transformed data; hypothesis: there is a relati
the methodologies---linear model Il regression analyses.
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DGT: Cd, ng/L DGT: log [Cd, ng/L]

Equation Y = 0.7457457761 * X + 0.3606242077
R-sq'd = 0.795244
P-Value = Less than 0.0001

Equation Y = 0.9413407219 * X + 2.429713368
R-sg'd = 0.902628
P-value = Less than 0.0001
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2000

1600

ICP-MS, spot sampling:
Ni, ng/L

0 400 800 1200 1600
DGT: Ni, ng/L

Equation ¥ = 1.10081161 * X - 82.94542108
R-sq'd = 0.529786
P-Value = Less than 0.0001

1600

1200

Pb, ng/L
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o
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ICP-MS, spot sampling:
F-
8

0 100 200 300
DGT: Pb, ng/L

Equation Y = 4.31253146 * X - 197.0411321

R-sg'd = 0.521662
P-Value = Less than 0.0001
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ICP-MS, spot sampling:
log [Ni, ng/L]

ICP-MS, spot sampling:

log [Ph, ng/L]
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DGT: log [Ni, ng/L]

Equation Y =1.122570614 * X - 0.3690151812
R-sq'd = 0.556486
P-Value = Less than 0.0001

3.5

1.5

DGT: log [Pb, ng/L]

Equation Y = 1.132002399 * X - 0.01930857905
R-sq'd = 0.558358
P-Value = Less than 0.0001
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How to use DGT for chemical status assessment ? EQS

ada ptatlon

marine water

Compare DGT results to EQS ,;

Adapt EQS into EQS pqr

marine water

o 284 Cadmium 5 Mickel
r vyt A = e
Substance 5 %7 .
| E g wlly 95, g24. = [
Cadmium 0.20 0.18 ° 2 G -
i 3 . il : S .
Nickel 4.60 3.08 2 |gft e et il
o | S =38 = s 3
Lead 1.3 0.23 0.12 — o

DGT labile concentration (ng.L™")

Amouroux et al (2023). A new approach to using Diffusive Gradient in Thin-films (DGT) labile concentration for Water Framework
Directive chemical status assessment: adaptation of Environmental Quality Standard to DGT for cadmium, nickel and lead.

Environmental Sciences Europe, 35(1), 29 (12p.). Publisher's official version : https://doi.org/10.1186/s12302-023-00733-4 , Open
Access version : https://archimer.ifremer.fr/doc/00835/94689/ , https://rdcu.be/da2zK
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Impact of Monitool

new tools for water quality monitoring

mUﬂITOOL o \ﬁnuél’reg

new tools for water quality monitoring Atla ntic Area
E t

uropean Regional Development Fund  EUROPEAN UNION




WP3 - Capitalisation

e Action 1: Capitalization with other projects with
similar goals

 Action 2: Afterlife Action Plan

* Action 3: Informing of EU policy makers of the DGT-
EQSs for priority and specific metals developed within
MONITOOL, to allow the use of DGTs in a regulatory
context

* Action 4: Promotion of the framework of protoco
and associated results database to end-users bey@nd
the lifetime of this project
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MONITOOL MAIN OUTPUTS

MONITOOL website
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Publications

Log in

Publications =
M BSOS, .
7 Scientific papers -
1 MSC TheSiS Wldtp .!m-wdpp(m sing Diffusive Gracient &

Qultys ndard to DGTr cadmium, nickel

1 Chapter in book

1 Good Practice Guide | —— ‘ 4.

.. and more. e S S—
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Home  DGT for beginners  News

MONITOOL website https://www.monitoolproject.eu

DGT-For Beginners

Frequently Asked
Questions

Suggested readings and

references

Tutorial videos

MONITOOL Project  Ewvents  Final Conference 2021
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Multimedia Contact Work Packages

Multimedia

WPs Deliverables

ﬁZﬂ How to use DGTs (4 videos)

VIDEOS

d: Sampling campaigns
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