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Outline



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.



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



Based on a risk assessment - 
thiamethoxam, methiocarb and 
acetamiprid – were moderate risk 
(occurrence frequency and 
concentration)
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Despite being banned - neonicotinoid 
pesticides clothianidin and imidacloprid, was 
detected in all 5 samples taken during 

December 2018 

Watch List monitoring (2018-2022) 

semicarbazone broad-spectrum insecticide



Snapshot: Pesticide Occurrences 
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Spatial Snapshots: 
Legacy and 
Emerging Pollutants

Big Burn

River Finn

Glen Lackagh - upstream

Glen Lackagh – 

downstream

Glenveagh National Park
Acid herbicides found at every point 
along the Liffey, 
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Pyrethroid pesticides, which 
were undetected in grab 
samples, were found in the 
µg.L-1 range via passive 
sampling. 



Coastal marine environment – source to sea





Prochloraz is a broad-

spectrum imidazole 

fungicide (CAS 67747-09-5) 

introduced in 1978, widely used 

in agriculture to control fungal 

diseases. It is known to possess 

anti-androgenic effects and is 

studied for its 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
https://www.google.com/search?client=safari&rls=en&q=imidazole+fungicide&ie=UTF-8&oe=UTF-8&ved=2ahUKEwi95dDGyJqTAxUGQUEAHd9YKrAQgK4QegQIARAG
https://www.google.com/search?client=safari&rls=en&q=imidazole+fungicide&ie=UTF-8&oe=UTF-8&ved=2ahUKEwi95dDGyJqTAxUGQUEAHd9YKrAQgK4QegQIARAG






Compound 
name

Pesticide 
type LOQ (µg·L-1) DL2 (µg·L-1) DL3 (µg·L-1) DL5 (µg·L-1) DL6 (µg·L-1)

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 Insecticide 0.5 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
Mecoprop Herbicide 0.005 <LOQ nd nd nd

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 Fungicide / 
Anthelmintic 0.01 0.14 ± 0.00 0.11 ± 0.02 0.12 ± 0.01 0.11 ± 0.01

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

Pesticide concentration – 4 sampling sites in Dublin Bay







Citizen Science



Emerging threats
• March 2025 - In a landmark decision, the EU has agreed to ban 

flufenacet, a PFAS pesticide; 
• Flufenacet is also a source of trifluoracetic acid (TFA), 
• April 2025 – As part of their public water supply monitoring 

programme, Uisce Éireann tested over 34,000 water samples last year. 
– exceedances in 66 cases.  

• National Pesticides and Drinking Water Action Group (NPDWAG) 
reminds users - always take account of the vulnerability of their local 
drinking water supplies - be aware of how their actions could impact 
their community's drinking water.

• How to achieve effective regulation? 
• Monitoring pesticide transport, concentrations & impact
• In relation to Omnibus X simplification package 

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

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.
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