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High-frequency spot
sampling versus passive
sampling: steps towards

the acceptance of DGTs for
regulatory monitoring.
Case study in two estuaries
of the Basque Coast

MONIToOL@)

new tools for water quality monitoring aria Jesus Belzunce-Segarra, Isabelle Amouroux, Philippe

Bersuder, Alexandre Bettoschi, Thi Bolam, Miguel
Caetano, Ines Carvalho, Margarida Maria Portela
Correia dos Santos Romao, Javier Franco, Jean-Louis
Gonzalez, Stephane Guesdon, Joana Larreta, Barbara
Marras, Brendan McHugh, Florence Mene, Daniel
Merkel, Vanessa Millan Gabet, Natalia Montero, Martin
Nolan, Olivier Perceval, Fiona Regan, Craig Robinson,
Marta Rodrigo Sanz, German Rodriguez, Nuno Rosa,
Marco Schintu and Blanaid White




|| (O P 7 IPMA

deCanarias = Insto o Portuauls,

=
agntall f ITremer ‘G?CEfaS

TECNICO
W o

pcy

Universita degli

Studi di Cagliari

mUﬂlTUOL. 9 M iiiterreg

ol Atlantic Area

Surooesn Regional Dewslopmaomt Fund  EUROPEAN UNIGN




P | Scottish Govern
b‘ ‘ Hiu-;-'1zlltn5 na hr;l.':.l!é:luIt i
o Marine [nstitute
Farag wa Maras

marine scotland

(c: !E:
COMSEID | LILAR s
DE AGLIAS Gobierno de Canarias
1E GHRAMN CANAREN
——
ENY A‘.g AGENCE FRANCAISE
SEPAFW

roun LA BIODIVERSITE
Seuti=h Enyimnmeni e G b
“"‘"".'”‘"”I“"“ p " [TARLISSEWERT PULLIC 0T LETAT

U } AGEMCIA
¢ PORTUGUESA r

u ra DO AMBIEMTE wrﬂgfﬂfiCU

Bigest European consortium
working on DGTs

nonooL @ © N e

Surooesn Regional Dewslopmaomt Fund  EUROPEAN UNIGN




Introduction

European Water Framework Directive (WFD;2000/60/EC) 1M
Aim: to achieve a "Good Ecological and Chemical Status” for ali
European Union waters (including transitional/estuarine and coastaM |

Ecological status Chemical status The EU Water

Framewaork Directive

- Biological - Priority substances . Rap

- Hydromorphological e

- Physico-chemical (main pollutants) - “i‘, ¥ o
o

w

“* WFD (2013/39/EU)-> 45 priority substances
¢ Four toxic metals (Cd, Pb, Ni, HQ)

¢ Good chemical status (sensu WFD) ;
« [priority substances] < Environmental Quality Standards (EQSjy
< ‘Compliance Checking’ B
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MONITOOL Project EAPA 565/2016

Interreg Atlantic Area Transnational Cooperation Programme
3 years (2017-2020)

Total cost: 1.92 M€

ERDF 75 %: 1,5 M€

Main objectives:

 To define Environmental Quality Standards and protocols for the
DGTs in chemical monitoring within the European Water Fra
Directive

» To develop a network of laboratories focused on the use of DGffsA
the European Water Framework Directive |
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Common protocols for samplinr =
analisis: _
ALL partners followed the same pret
the different regions
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All samples were analyzed

" Consortium:
Database & 3 different labs for:
statistical Metals in Waters by ICPMS

analysis (WP4) Metals in Waters by volta
Metals in DGT resins by ICF

Project
coordination
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EQS
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and chemical

Field
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analysis
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Passive samplers for metals DGT type

DGT: Diffussive Gradient in Thin Films
Disc of £ 4 cm of diameter and 2.0 cm of diameter of the exposition winc W

Filled by three membranes:
» Polysulfone filter (0.45 um @; avoid particle abrasion)
o Diffusive layer of hydrogel (0.8 mm thickness; Polyacrylamide)

* Chelex-100 resin immersed in polyacrylamide (0.4 mm thickness; catic
exchange)

Cap with window (teflon e
Gk ( )

ﬁcﬁ / Filter

[ ————

—— —> Diffusive layer

~—

| ) Chelex resin (high affinity for metals)
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S
WP5: Monitool sampling strategy 32 1t

- 8 European regions

o

- 4 sampling sites per region (estuary or coast)
- In 2018: 2 sampling campaigns (wet and dry seasons)

days

Coast: 3 days (1 sampling per day)
Estuary: 5 days and 2 sampling per day (at high an
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S =
WPA4: Database and statistical analysis ;ZD(% £

[ 7

Environmental quality standard
(EQS) adaptation for DGT

Published/

unpublished
data

MONITOOL
data

—

T4
The application of DGT to respond to the

demands of the WFD in relation with the

evaluation of the chemical status in the

marine environment

A
Concentration of metal (r
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WP5: Monitool Sampling Sites

1 g l

| TOTAL ne of sites:

o =

, ilfﬁlr _t,_ - TR i : 21 coastal sites
' ot Ll T e i 13 estuarine sites

al

Over 250 DGTs and
over 500 seawater
samples from wet and
dry campaign
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% IN SITU PHYSICO-CHEMICAL PARAMETERS (at DGTs Depth)

m U ﬂ |TUUL @ Temperature, salinity, DO (mg/L and %), pH, turbidity, depth, specific conductivity,
i Ioals f waler quaslity miiédarin - biOfOUIing
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Sampling campaigns in the Basque Coast

48°N+
48°N -
475N
46°N A
45°N-
44N~
43°N-
42°NA

Basque coast

LY b ?E H@;w@;ﬂfl,?( *

8 Deba Pasaia

Bay of Biscay

107 8™ 6"WW 4TV

2 estuaries with different
riverine/marine influence;
different contamination sources.
4 stations

2 campaigns:

Wet season (February-March
2018)

Dry season (September 2018)
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Sampling sites in the Basque Coast
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s
Results s
.

_,.__--"

Cd, Ni, Pb, Co, Cr, Cu, Fe, Mn, Zn

Results show differences with seasonality and betwe
(different salinity ranges, DOC, spm, turbidit
contamination sources....)

Salinity range: 3-28 psu Salinity range: 24-34 psu
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Deba dry season Lezo dry season

5 3
3 M gg /
20 20
15 15
IE 10
3 5
A A A AN A BN A& K A A A A N A R A A A A
s ? 30 7 W P o S R e A - 8
PP R PP q . PP PP G PP TP
DEBA-DRY SEASON === Water LEZO-DRY SEASON — WV ater
DGT D5 e (V5T 5
EQS: 8600 ng/! o= o= meanicP EQS: 8600 ng/I — = méan ICP
6000 600
5000 500
)
£ 3000 E 300
= 2000 < 200
1000 I l I I 100
0 . 0
DO-HT DO-LT DI1-HT D1-LT D2-HT D2-LT D3-HT D3-LT D4-HT D4-LT DO-HT DO-LT D1-HT DI1-LT D2-HT D2LT D3-HT D3-LT D4-HT D4-LT
Time (days) Time (days)
i toals For walesr uaslity mistifaring . o Atlantlc Area -

Europesn Regionsl Developmaort Fund  EUROPEAN URIGH



Museo wet season
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Results: correlations

=
n
p— c
= 25— o om b - o
23225 — R-squared =0.92 = £'2.25 —| R-squared =0.69
— 1.75 — 2 175 —
(9 15 — £ 15—
0 1.25 — ® 1.25 —
O,0.75 — o = 0.75 — o
0% -~ e o o
k< T 1 T 1 T T T T 1 Sl — T 1 1 17 T T T 1
0.25 0.5 0.75 1.25 1.75 2,95 0.25 0.5 0.75 1.25 1.75 225
Log [Cd ICP-MS (ng/l)] - Log [Cd ICP-MS (ng/l)]
= 25 -
2225 - R-squared = 0.83 T
[t 2 —_ -
- 175 e
O 15— e
0 1.25 — .
] 1 — —
e R
0.25 —
b P TF & T F & T A
0.25 0.5 0.75 1,25 1,75 2,25

Log [Cd Voltammetry (ng/l)]

\ﬁe‘iiefi‘eg -
Atlantic Area

Surooesn Regional Dewslopmaomt Fund  EUROPEAN UNIGN

MoNITooL @)

e Tl P weadeer quaslity muiéfarin

©



Results: correlations
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Results: correlations
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Results: correlations
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Next steps:

Correlation analysis of metal concentrations with
environmental parameters.

- Statistical analysis with all data from |
8 regions.

A\
WORK IN

PROGRESS

WE AFOLOGISE FOR ANY INCONVENIENCE CAUSED

-  To derive the EQS
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