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Pesticides are among the best regulated chemicals in Europe
Why do we study Po basin area?

Why do we study banned pesticides?

Results

What are the implications?

Conclusions
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Regulatory framework

European regulation address the risk in all life cycle of pesticides:
e evaluation before the placing on the market (Reg. (EC) 107/2009)

e measures to reduce risk in the use (Dir. 2009/128/EC, on sustainable use of
pesticides)

e maximum residue levels in foodstuffs (Reg. (EC) 396/2005)
e environmental quality standards (EQS) (Dir. 2000/60/CE)

Despite this, national and international monitoring show widespread environmental
contamination, particularly in water...
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Po river basin

Po river (652 km, 1,500 m3/sec —
Pontelagoscuro)

The largest basin in Italy: 74,000 Km2

= 16,000,000 inhabitants; the most
important area in the Italian economy
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agriculture occupies over half of the
area, high chemical inputs (fertilizers,
pesticides)
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Pesticide pollution

Surface water Groundwater
pesticidi totali - acque superficiali 2014

pesticidi totali - acque sotterranee 2014

livelli di contaminazione livelli di contaminazione
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O widespread pesticide contamination of the Po valley
O monitoring network: 570 sites SW; 1,035 sites GW
O pesticides: more than 70% SW (32.6% above limit); more than 40% GW (8.7% above limit)
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Detection frequency

Surface water Groundwater
BACINO DEL PO - ACQUE SUPERFICIALI BACINO DELPO - ACQUE SOTTERRANEE
frequenza di rilevamento frequenza di rilevamento
anno 2014 anno 2014

AMPA (438:1078) TERBUTILAZIN A-DESETIL {171:1783)
IMIDACLOPRID (267:868) ATRAZINA DESETIL {114:1803)
TRICICLAZOLO (61:221) ATRAZIMA {105:1808)
QUINCLORAC (78:372) 2,6-DICLOROBENZAMMIDE {88:1538)

TERBUTILAZINA (584:3680) BENTAZONE {97:1738)

GLIFOSATE (169:1078) TRICICLAZOLO {6:120)

TRIS (2-CLOROETIL) FOSFATO (54:374) ATRAZINA DESISOPROPIL (51:1139)
TERBUTILAZINA-DESETIL (499:3679)
METOLACLOR (474:3563)
CLORANTRANILIPROLO (DPX E-2Y45) (81:699)
AZOSSISTROBINA (98:899)

BENTAZONE (292:2685)

BOSCALID (89:899)

BOSCALID {11:247)
TERBUTILAZIN A (71:1808)

QUINCLORAC (10:263)
CLORANTRANILIPROLO (DPX E-2v45) (9:237)
IMIDACLOPRID {11:356)

METOLACLOR {55:1808)
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O all types of substances have been found, but especially herbicides

O  mixtures of substances (up to 46 different), which can give rise to cumulative effects
O  48.5% of SW samples: 2 or more substances
O 15.4% of GW samples: 2 or more substances
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Atrazine

Banned in Italy since the early '90s, because of widespread groundwater contamination
one on the most used herbicide: corn and sorghum, but also for urban and industrial areas

very toxic to aquatic life, damage to organs through prolonged or repeated exposure, allergic skin
reaction

“priority substance” of EU WFD: recognised as persistent
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ED Cat. 1 (evidence in organism), EU-Strategy for Endocrine Disruptors
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Why do we study atrazine?

Trend in the Po river
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Environmental sustainability of the use of pesticides

Terbuthylazine highlights a stagional
use with peaks in the spring

Atrazine has a stable trend indicating a
residual historical contamination, due

to an intensive, widespread use in the
past

can provide valuable information on
the fate of pesticides in water
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Atrazine - 2014

RiverPo Basin
groundwater monitoring - atrazine a

Lienz

stabolites | O still a widespread contamination due to
the past intensive use and persistence
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Sources. Esri, HERE. DéLormie, TomTom, Intermap, incremént B°Corp., GEBCO, USGS, FAG;NPS, NRCAN,
Nica —ai GeoBase, IGN. Kadaster|NL, Ordnance Survey, Esri Japan, METI, Esri China (Hong Kong), swisstopo,
Grasse Mapmylndia, © OpenStreetMap contributors; and the GIS User Community
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Contamination Trend

Atrazine/metabolites concentration in river decreases
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Results

widespread atrazine pollution (particularly in GW) in Po basin about 25 y after the ban

very slow tendency to decrease in SW (Po river)

exposure models not fully representative of the environmental fate of chemicals, at least for a massive
large scale use

O

0

O GW does not indicate any trend, pollution follows the very slow dynamics of groundwater

0

O degradation processes in GW very slow due to the lack of the biotic and abiotic degradation mechanisms
O

It is very difficult to make predictions about the ability of groundwater recovery
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Y,

Results

O The fate of Atrazines can be useful to foresee the future critical issues of other substances, particularly
for triazines

O Terbuthylazine (still in use) and its metabolite desethyl-terbuthylazine are the main contaminants of
SW and GW in the Po valley

O pollution affects about half of the SW monitoring sites and most of GW ones (also with
concentrations > 0.1 pg/L)
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Conclusion

exposure models not fully representative of the environmental fate of chemicals, at least for a massive
large scale use

persistence in the environment may be much more higher than expected in the studies

lack of realism in environmental risk assessment: high uncertainty on the actual consequences on
ecosystem structure and functions [SCHER, SCENIHR, SCCS, 2013]

©c OO O

authorization process should take into account a retrospective risk assessment, considering all
available information, particularly monitoring data
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Conclusion

It seems not cautelative to base the authorization on the regulatory acceptable limits (e.g. drinking
water, EQS)

there is no-threshold substances (CMR, PBT, ED)

“mixture effect” (tens of different substances in a sample) is an unsolved issue: risk assessment based
on individual substances

©c OO O

knowledge gaps and uncertainties in the authorization process, which should be guided by the
precautionary principle
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Environmental sustainability

Chemical pollution follows paths and undergoes environmental fate
which makes it very difficult to predict and to reverse

sustainability of chemical pollution should take into account the
capability of the environment to respond to anthropogenic stressors
(resilience)
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Thanks for the attention
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