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Aims

* Analysis of contamination in Lake Maggiore: historical and emerging
contaminants

 |dentification of the main sources: contamination hotspots and inputs from
tributaries

* Potential risks for the ecosystems

* Analysis of: trace elements (total Hg, methylmercury, As, Ni, Cd, Cu, Pb), DDT,
PCBs, PAHs, flame retardants (PBDEs, DBDPE, HBCD), synthetic fragrances
(Galaxolide, Galaxolidone, Tonalide, Celestolide, Phantolide), PFASs

* Environmental compartments analyzed: sediments and biota

e Spatial and temporal trends (data series)
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Sampling sites in the lake

 North-south axis of the lake
e Pallanza Basin
* Ticino emissary

Sampling sites in the main
tributaries

r! CIPAIS

Ticino immissary
Tresa
Margorabbia
Boesio

Bardello

Toce

5
(\L
~
ITALIA
/l4¢'_>/0ZZ
s
ug% &
o 5%,
2.
ol Toce %
SIN di Pieve —
Vergonte L.Wergozzo
Rl O
venod
/
L. d’Orta S et
L.M&ate L. Varese ® Sediment cores
D o Mollusks
L. Comabbio .
N\ l@,,e’o A Fish
A ¢ Freshly deposited sediments
0 10 20 km Zooplankton
— Ticino Emissario L erthic
@ Benthicinvertebrates




Gy & IS




Historical contamination is decreasing over time in sediments

Lake sediment cores (Arona)

Hg (mg kg! d.w.)

0 1 2 3 4 5 6

2025 —m——————7————————

1975

1950

Year

1925

1900

1875

1850

1825

2025

2000

1975

1950

1925

1900

1875

1850

1825

Cu (mg kg! d.w.)

25 50 75 100 125 150 175 200

PCB (ngg! 1% C

Sediments in Ticino emissary

DDT (ng g! 1% OC)

5 10

20 25 30 35

[ ]

=

@

Consiglio Nazionale
delle Ricerche

CNR

IRSA



Sources of contaminants: sediments of tributaries {
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Contamination persists in biota
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...and in some cases concentrations exceed the
Environmental Quality Standards (EQS) for biota

Concentrations in lacustrine fish

225 300
275 Agone grande —#—Agone piccolo —#—Coregone —¢—Gardon ——SQA
= 250
} 150 2 200
op 125 - 175
2100 L s
Nl P' V,. hilio¥, Jibi oot 2
a v ""’ \l 'H\"\ &0 75
25 ,\ C T 50
0 : - ,s - EQS for Hg
0 [®)) — (@] on <
S S ZZzczZzs:zzzzzg8ggagg 0 r—r—r e
(@\] (@\] N (@\] (@\] (q\] N N (@\] (@\] (q\] N (@\] (@\] (@\] (q\] N v_l‘ (\I] ("Iﬂ & lA \6 ||||||||||||||||||
oS O O O o o
——Agone G —»-Agone P —+Coregone Gardon —SQA S SIS

; .' 'e o Consiglio Nazionale



..

Flame retardants PBDEs: decontamination trend
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....in filter-feeding mollusks
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Ongoing analysis: emerging contaminants

* Suspect, untarget and target analysis of contaminants in lake sediments with
high-resolution instruments (LC-HRMS/MS, GC-MS/MS, ICP-MS), comprising
harmful substances of priority lists deriving from D.M. 172/2015 and European
Watch Lists

* Analysis of bioaccumulation of a wide set of contaminants in fish of the
tributaries to identify potential sources

* As regards PFASs, analysis in fish on the tributaries to identify sources, also
with the use of passive samplers

* Analysis of synthetic fragrances (Personal Care Products) as potential toxicants
and as tracers of inputs from wastewater treatment plants

* Analysis of biomarkers in lacustrine mollusks as effect-based tools and early
warnings for potential adverse effects in the ecosystem
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Working group

* Water Research Institute (CNR-IRSA):
* Unit of Brugherio (VB): Licia Guzzella, Laura Marziali, Michelangelo Morganti, Stefano Tasselli, Lucia Valsecchi

* Unit of Verbania, Pallanza: Laura Fantozzi, Nicoletta Guerrieri, Andrea Lami, Aldo Marchetto Slmona Musaz 2 f_ Faren sy
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www.cipais.org — sezione Lago Maggiore —Rapporti sulle sostanze pericolose
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