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The use of pesticides in agriculture has an impact on the 
quality of the environment and on food safety. 

Surface water and groundwater are more sensitive to 
pollution. 

Environmental Agencies play a central role in the monitoring 
of water resources for verifying the achievement of 

environmental quality objectives established by European 
standards and in providing technical and scientific support

to the Regions in the policies of water protection. 
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European Union has recently promulgated the 
Directive 2009/128/EC

a framework for member states for policies and actions designed to 
“sustainable use of pesticides”

The main activities include 

 promotion of organic farming, 
 obligation of the adoption of the principles of integrated plant-
health control  (low pesticide-input)
 training and certification of sector’s operators (vendors, users, 
consultants)
 information to the public about the risks of pesticide use 
 proper maintenance and calibration of distribution equipment, 
 prohibition on spraying by aircraft
 protection of the aquatic environment. 
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The protection of the aquatic environment from pollution 
by pesticides is carried out through various instruments 

 reduction / elimination / substitution of pesticides 
classified as dangerous for the aquatic environment, 
 use of low-dispersion distribution techniques to decrease 
the amount pesticide, 
 specific mitigation measures to be taken in the field to 
reduce the phenomena of run-off or drainage or transport to 
surface water bodies, 
 creation of respect areas for waters used for drinking 
purposes where prohibited / regulated the use of pesticides,  
 reduction / elimination of the treatments on impermeable 
surface (public health use). 
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In Italy each year are currently sold around 60,000 tons of pesticides
(approximately 6 kg per hectare of agricultural area)

 proximately 50% of the products used is represented by compounds based on 
copper and sulfur (products compatible with organic farming),
 slightly more than 40% is represented by products of organic synthesis, 
 the remaining 10% by other products . 
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In Tuscany 75% of the products used is based on inorganic 
sulfur and copper which find wide application particularly in 
the cultivation of the grape growing.. 
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Synthetic organic compounds refer to 
more than 400 different active substances on the market in 

Italy in recent years

about 10 substances represent 50% of the total quantity sold 
and about  100 represent 90%. 

Some of the substances in this category may represent a risk 
to the environment, especially for their possible impact on 
water resources, as shown by the results of water monitoring 
in recent years.



WORKSHOP WITH ARPA TUSCANY (ARPAT)

Environmental impact from pesticides, monitoring and elaboration of a synthetic indicator
Alessandro Franchi, ARPAT

Tuesday, 4th August 2015



WORKSHOP WITH ARPA TUSCANY (ARPAT)

Environmental impact from pesticides, monitoring and elaboration of a synthetic indicator
Alessandro Franchi, ARPAT

Tuesday, 4th August 2015

The organic products of synthesis most sold
in Italy and in Tuscany 

is the herbicide glyphosate

that recently the IARC (International Agency for Research 
on Cancer) has classified 

as probable carcinogen (class 2A). 
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To carry out adequate monitoring of residues of pesticides in 
water is required 

 a laboratory equipped with high performance instruments 
and qualified operators, 

 a careful design to identify both water bodies "at risk" of 
pollution

 a list of "priority" pesticides to be investigate in the 
waters, 

 a system of data storage, processing and circulation to 
represent 

 state of water quality, 
 degree of achievement of the objectives set by the European   
Union (ecological and chemical status "good” at 2018), 
 trend over time. 

在
水
中
农
药
监
测



WORKSHOP WITH ARPA TUSCANY (ARPAT)

Environmental impact from pesticides, monitoring and elaboration of a synthetic indicator
Alessandro Franchi, ARPAT

Tuesday, 4th August 2015

200 stations to monitor pesticides
(of about 650 monitoring stations present in Tuscany) 

2/3 of these monitoring stations are water bodies for use for 
drinking water . 

carried out 
through an analysis of pressures

using as pressure indicator the “agricultural use of the soil"

This analysis is used to select the water bodies "at risk of 
pesticide pollution", those with higher extension of agricultural 

areas in their own recharge reservoir. 

Water bodies "at risk“ of pesticides pollution
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% agricoltural soil 
in river basin 

Water bodies "at risk“ of pesticides pollution
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Water bodies "at risk“ of pesticides pollution
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Answer to:
which pesticides to search in the waters for a

appropriate monitoring profile ?

selecting on provisional mode 

from
most used pesticides in the area 

(data available through the sales data)
and

physical-chemical and environmental properties
indicating a risk for the matrix water 

(i.e. high solubility, persistence, mobility, ability to bio-accumulate). 

A list of "priority" pesticides
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Water Priority Index 
(GuideLine AAAF,  201 1 )

WPI values from 0,4 (low risk) to 6 (high risk)

based on

Water solubility
Molecular weight
Vapour pressure
Kow
Koc
Degradation time in soil (DT50 soil)

A list of "priority" pesticides
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ARPAT
performs annually

in the water monitoring of pesticides in Tuscany 
over 1000 water samples

corresponding 
200 monitoring stations of surface waters and groundwater 

On each sample is performed a "multi-residue analysis"
able to quantify over 80 different active substances, 

for a total of approximately 80,000 determinations
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In Tuscany
(in line with the rest of Italy)

the monitoring results indicate a 
widespread presence of pesticide residues in water, 

more pronounced in surface water
(about 50% of the samples presents detectable residues) 

that in groundwater
(about 25% of the samples presents detectable residues). 

Monitoring results
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% samples with detectable residues

Surface water
Pesticides monitoring
results (2013-14)
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Distribuzione percentale delle concentrazioni in acque sotterranee
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Distribuzione percentuale delle concentrazioni in acque superficiali
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The concentrations are however on average 
low

only 10% of surface water samples and 5% of 
groundwater samples have concentrations of 
pesticides ≥ 0.1 µg / litro
(legal limit for drinking water)
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Surface water
Pesticides monitoring results
(2013-14)

Maximum residues level
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Principal pesticide residues in surface water (Tuscany- 2014) 
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pesticide residues in groundwater (Tuscany- 2014) 
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In Tuscany the water state is not alarming for pesticides

but

there are however some very critical situations some superficial water 
reservoirs used for the production of drinking water. 

National legislation provides around those points a buffer zone large 200 m 
where it is forbidden to use of pesticides 

(that unfortunately it is not always respected) 
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In last period ARPAT 
is collaborating with the Region of Tuscany 

to a regulation of the protection areas of surface and groundwater
used for drinking water production, 

by adopting "plans for the use of pesticides" that provide or  
prohibition or use restrictions for substances with high water 

pollution potential, favoring the use of substances with a lower impact.

This can be done using an indicator proposed by ARPAT able to 
represent a "specific gravity environment“ of each pesticide
calculated through the combination of physicochemical and

partitive properties (solubility, degradation time, Kow octanol-water 
coefficient Koc adsorption of carbon-water) and some eco-toxicological 

properties (toxicity to animals and plants sensitive). 
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Pressure indicator is calculated combining

to give a "specific gravity environment“
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Glyfhosate
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