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Tracking Anthropogenic
Contaminants in Aquatic
Environments

Introduction to emerging contaminants from
wastewater, agriculture, and urban runoff.

Why chronic exposure to low-level concentrations
matters for ecosystem health and biodiversity,
below human safety thresholds.

(‘ IN OUR ENVIRONMENT FROM SOURCE TO SEA

f Monitoring persistent and emerging contaminants in freshwater and marine environments
~ using innovative sampling and advanced LC-MS/MS analysis.

CONTAMINANTS OF CONCERN

@ )

‘; UNDERSTANDING THE COMPLEX CHEMICAL COCKTAIL

PERSISTENT-MOBILE-TOXIC PFAS TRANSFORMATION LEGACY POLLUTANTS WATCH LIST
(PMT) CHEMICALS (FOREVER CHEMICALS) PRODUCTS (PCBs, PAHs, OC, OP, CHEMICALS
Persistent in the environment, Highly persi i i o foriiproducta it canlbe MUSKS ETC.) Emerging contaminants
capable of long-range transport, and widely used. Associated with as persistent or more toxic than Long-standing pollutants that under evaluation for potential
and toxic to organisms and adverse effects in wildlife their parent compounds. persist in the environment and risks to ecosystems
ecosystems. and humans. continue to pose risks. and human health.

APPROACHES TO SAMPLING

GRAB SAMPLING PASSIVE SAMPLING - DYNAMIC PASSIVE SAMPLING NEW TOOLS FOR
CONVENTIONAL STATIC METHODS CITIZEN SCIENCE SAMPLING
+ Point-in-ime « Time-integrated + Actively draws water « Engages communities
snapshot measurements through sampler L in monitoring
— _—

+ Standard method + Expands spatial

+ Detects trace
levels

« Quantitative

for regulatory uptake rates coverage
monitoring - s

|« Costeeffective \ contaminants « Higher sensitivity
and widely used with low and better

environmental time resolution
concentrations

+ Empowers
stewardship and
- data awareness
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LC-MS/MS O TARGET ANALYSIS Q SUSPECT ANALYSIS

TARGET & SUSPECT ANALYSIS v Quantifies known contaminants. v Screens for unknowns

High selectivity, sensitivity and confidence v Supports regulatory compliance  Identifies transformation products

in complex environmental matrices. v Tracks trends over time v Reveals emerging threats
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Summary of the concentrations of analysed pesticides in Irish soils within 24 h and one week after pesticide application (n = 13, that is, the number of
sites where pesticides were recently applied).

Pesticades (pgs Sampling Min Max Me Med sD CoV Detechion Relative detection (Sites Detected: Sites
kg) rates Appled)

(13 =ates) (9]

Acctamaprid 24h n.d. < L0 < LoD <LOQ - - 31 4:0
One week  nud. =< L0 =< L0 <LO0Q - - 62 8:0
Azoxyetrobin 24 h n.i. 2523 0.319 1.323 0757 80.31% 23 2-3
DOne weel n.id. 2.07] 0.159 1.03 0.574 0. 00 g 1:2
Boscalid 24h n.d. 1.2% 0.142 0.795 0437 117.90%4 23 2:0
DOne week n.d. 1.0:34 .09 0.317 0.284 E2.02% 23 3:0
Clothianadin 24h n.d. < Lo < Lo <LOQ - - 31 4:0
One week n.d. 0.271 0.0 4 0.136 0.094 11.63% 23 3:0
Fluroxypyvr 24 h n.d. < LO0 = L0 <LOD - - 31 4:9
Oneweek  nad < LO0 < LoD <LOD - - 31 2-0
Imidacloprid 24 h n.d. < LO0 < LoD <LOQ - - 23 3:0
Onc week  nud. - - - - - 0 0:0
Prothioconazole 24 h n.d. 43.66 3.831 044 12.563 25650 83 11:11
One weelk . 2.02 1.4 0.44 1.468 08.84% 85 11:11
Thiacloprd 24 h n.d. 0.24 0.0EG6 008 0,031 T2.T4% o2 120
One week 0194 0.242 0.234 0.238 0013 2.28% 100 13:0
Thiamethoxam 24 h n.d. 1.465 0.872 1.376 0719 3.70%% 62 2:0
One week n.d. 1.489 0.91 1.469 0.749 0.50% 62 &:0

MNotation. Min = minimum; Max = maximum; Me = mean; Med = median; SD = standard deviation; CoV = coefficient of variance; n.d. = not
detected; and LOQ) = Limit of Quantification.

épc Research

M. Vickneswaran , et al., Heliyon 9 (2023) e19416 e i
https://doi.org/10.1016/j.heliyon.2023.e19416 et el e



Watch List monitoring (2018-2022)

Venlafaxine

Despite being banned - neonicotinoid
pesticides clothianidin and imidacloprid, was
detected in all 5 samples taken during

December 2018

Miconazole

Sulfamethoxazole

Clotrimazole
Tetraconazole
Prochloraz

Fluconazole
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Penconazole = Mar-22 acetamiprid — were moderate risk
Amoicillin - :::_';1 (occurrence frequency and
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Tetraconazole
Tebuconazole
Prochloraz
Penconazole
Miconazole
Metconazole
Ipconazole
Imazalil
Clotrimazole
Fluconazole
Permethrin
Cypermethrin
Bifenthrin
Imidacloprid
Clothianidin
Acetamiprid
Mecoprop
MCPA
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Spatial Snhapshots:
Legacy and
Emerglng Pollutants
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Cumulative pesticide concentrations (ng.L-1)
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were undetected in grab
samples, were found in the
pg.L range via passive
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53°28'N
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53°24'N
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53°20'N

Coastal marine environment — source to sea

-

-~

¢ .

Portrane #14@1 Portrane #2

P

- ® Donabate

Swords Estuary#1
: '@ Swords Estuary #2

¢ @ _{Malahide #1 -\Malahide #2

Portmarnock

Number of compounds

4
Bull Wall /

4
R
”~
Sandymount
L' e

‘ :?m Seapoint
6°25'W 6°20'W 6°15'W 6°10'W 6°05'W 6°W 5°65'W HE
Longitude

I-SECURE

Foras na MWlara
Flarine [nstitute



Boxcharts by compound type and location (log scale)

[_—_JPharmaceuticals

Concentration (ng-L'1) [log scale]
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Prochloraz concentration in Dublin Bay
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Prochloraz 1s a broad-

spectrum_imidazole

fungicide (CAS 67747-09-5)
mtroduced m 1978, widely used
mn agriculture to control fungal

diseases. It 1s known to possess

anti-androgenic effects and 1s
studied for 1ts endocrine-
disrupting potential.

Used as a systemic fungicide on
cereals, fruit, vegetables, and for
post-harvest treatment.



https://www.google.com/search?client=safari&rls=en&q=Prochloraz&ie=UTF-8&oe=UTF-8&ved=2ahUKEwi95dDGyJqTAxUGQUEAHd9YKrAQgK4QegQIARAD
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Pesticide concentration — 4 sampling sites in Dublin Bay

oo P '®  LOQMuglY DL2(ugl?)  DL3(ugl?)  DLS(ugl")  DL6(ugL?)
2,4-D Herbicide 0.5 nd nd nd nd
Bifenthrin Insecticide 0.05 nd nd nd nd
Clothianidin Insecticide 0.001 0.61=0.05 <LOQ <LOQ <LOQ
Clotrimazole Fungicide 0.001 nd <LOQ <LOQ nd
Cypermethrin Insecticide 0.01 nd nd nd nd
Deltamethrin Insecticide 0.5 nd nd nd nd
Esfenvalerate nd nd nd nd
Fluconazole Fungicide 0.001 0.47 +0.01 0.09 +0.01 0.28+0.04 0.29+0.01
Imazalil Fungicide 0.05 nd nd nd nd
Imidacloprid Insecticide 0.01 0.33+0.01 0.06 +0.01 0.08+0.01 0.08+0.01
Ipconazole Fungicide 0.001 0.01+0.00 0.02+0.00 0.02+0.00 0.01+0.00
MCPA Herbicide 0.01 2.47+0.14 0.17+0.01 0.29+0.03 0.36+0.02
o erisrerte =665 =08 rret rrel rrel
Metconazole Fungicide 0.5 nd nd nd nd
Miconazole Fungicide 0.05 nd nd nd nd
Penconazole Fungicide 0.001 0.02+0.00 0.02+0.00 0.02+0.00 0.02+0.00
Permethrin Insecticide 0.5 nd nd nd nd
Prochloraz Fungicide 0.005 nd nd nd nd
Tebuconazole Fungicide 0.05 nd nd nd nd
Tetraconazole Fungicide 0.001 0.02+0.00 nd nd 0.02+0.00
Thiabendazole A':nutﬂi'lﬁ'q?r?ﬂ/c 0.01 0.14%0.00  0.110.02 0.12+0.01 0.110.01
Thiacloprid Insecticide 0.001 0.04+0.00 0.01+0.00 0.61+0.05 0.02+0.00
Thiamethoxam Insecticide 0.1 0.23+0.01 nd 0.21+0.02 <LOQ

Foras na Mara
Farine [nstitute

MARIBIOME
The changing use of Ireland's coean:
MMeasuring and monitaring the impects
an our marine biodiversity and
poasysterns
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Compounds type distribution by specie
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Compound Type | Specie

Pharmaceuticals | mussel, blue

Pharmaceutical metabolite | mussel, blue

Pharmaceutical metabolite | Nephrops

Pharmaceutical metabolite | Guillemot

Pharmaceutical metabolite | Cod

Pesticide metabolite | mussel, blue

Sunagent | mussel, blue —

Preservative | mussel, blue [—

Pharmaceuticals | Cod —

Pesticide | mussel, blue

Pesticide | Guillemot

PAHSs | mussel, blue —

PAHSs | Nephrops —

PAHs | Cod —

Industrial | mussel, blue —

Industrial | Nephrops —

Hydrocarbon | mussel, blue —

Boxplots of Concentration (Log Scale) by Group

10"

10"
Concentration

10°
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Emerging threats

The DCU Water Institute - on the proposed Omnibus X legislative
changes affecting plant protection product regulations and
environmental governance across the European Union.

Our primary position is clear:
extending approval timelines or streamlining regulatory

processes must not compromise the protection of water
resources, public health, or aquatic ecosystems.

* FHFOWTUTO dcnieve € E ve reguilatic

* Monitoring pesticide transport, concentrations & impact
* Inrelation to Omnibus X simplification package

The regulatory system must remain capable of revisiting prior
decisions in light of new scientific knowledge.

Springer Water
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Chapter 14
Silent Pollutants: The Chemical Cocktail
in Our Water
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