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overview

* The water cycle and trace contaminants

e Pesticides in water
e Sources of contamination
e Some results

e Alternatives for the detection of traces

* Emerging contaminants
e Sources of contamination
e Some results

e Take home messages
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Major sources of water contamination:
Anthropogenic activities

Dispersion
Volatilization @ o

Particulates

<_:: VYolatilization

Deposition

Deposition

G LY

{

Cropland 5 J f" Pasture
A as

Bioaccumulation

" (Residential Area)

| |
!ry

Not to scale


Presenter Notes
Presentation Notes
One of the tools we have at our disposal is the sewage sludge conceptual model for assessing chemical exposure and hazard to human and ecological receptors.
We define the exposed population as the HEI or the RME.
This shows the agricultural land application scenario (we also have surface disposal and incineration scenarios, by the way).  This ag land app scenario shows where:
 We have an application area - biosolids are applied – livestock graze
 Buffer area, where you live, play, and fish….free-ranging chickens
 Waterbody, benthic and water column feeders…exposure
 Fate and transport mechanisms are modeled, based on available properties data for known pollutants – such as, volatilization, dispersion and deposition, runoff, bioaccumulation, plant and animal uptake.
 We populate the model with data that then runs through 3,000 iterations via the 14 exposure pathways
 Summing the various pathways for total risk
 And then a decision is made based on the ratio of exposure and risk.
We have completed assessments for various chemicals (e.g., dioxins) using this model or scenario.
Many of the exposure scenarios may also be appropriate for pathogens, but we are just not there yet when it comes to applying such a model to pathogens.
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Presenter Notes
Presentation Notes
One of the tools we have at our disposal is the sewage sludge conceptual model for assessing chemical exposure and hazard to human and ecological receptors.
We define the exposed population as the HEI or the RME.
This shows the agricultural land application scenario (we also have surface disposal and incineration scenarios, by the way).  This ag land app scenario shows where:
 We have an application area - biosolids are applied – livestock graze
 Buffer area, where you live, play, and fish….free-ranging chickens
 Waterbody, benthic and water column feeders…exposure
 Fate and transport mechanisms are modeled, based on available properties data for known pollutants – such as, volatilization, dispersion and deposition, runoff, bioaccumulation, plant and animal uptake.
 We populate the model with data that then runs through 3,000 iterations via the 14 exposure pathways
 Summing the various pathways for total risk
 And then a decision is made based on the ratio of exposure and risk.
We have completed assessments for various chemicals (e.g., dioxins) using this model or scenario.
Many of the exposure scenarios may also be appropriate for pathogens, but we are just not there yet when it comes to applying such a model to pathogens.
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e Of the applied pesticides,
reach crops.

e Reach the target pest

e The rest is released into the
environment, polluting...
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The way of pesticides into the environment
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Analysis in LC-
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Presenter Notes
Presentation Notes
This diagram shows the sample treatment as you can see, once the sample arrives to the laboratory we adjusted the pH and we filteres throgh a 0.7 um glass fiber filter,  then 100 of surrogate st are added to 900 ul of sample as control for the entire procedure. The sample is then filter and directly injected in the LC/MS/MS system


Paddy field water analysis
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Presenter Notes
Presentation Notes
The third part of our work was to evaluate the performance of our method. And so we implemented a monitoring study with paddyfield waters that  were collected from two different regions, and in different times during rice cropping in Valencia in Spain and Salto in Uruguay.



Tricyclazole in a real sample and standard

solution at 0.1 pg/L level.

C of +MRM {150 pairs): 190,100,163,100 amu Expected RT:

- XIC of +MRM (150 pairs): 247,000,168,800 an

=10l

| ZIC of +MRM (150 pairs) 247 00062 800 amu Expecte. . hax. 0,0 cps,
1,30e7

w o 1,00e7 A -
5 Paddy field
=
‘@
2 e water
E

0,00 L T T T

5 10 15
Time, min

=10l x|

M3, G280,0 cps.

B 0 of +MRM (150 pairs): 247 000/168,800 amu Expect...

1.23e7
o 1DeT -
2 Standard in
2 e matrix
0.0 T

ih
=
]

Time, min

Max. 2,5ed cps.

B iCoof +MRM (150 pairsy; 190,100,623 ,100 amu Expec...

Max. 1,2e4 oo

I_. ZIC of +MRM (150 pairs): 190,100/1632,100 amu Expecte...

1,184 1313
o TO0ed S/ =142, 1= .
jw
= =
g G
& so00,00 &
s &z
E " =
0,0 T " T r T : T . —
0,00 L5 = T T : ; T T 9.5 o wof w2 w4 106 0E M0 Mz
9.4 9.6 8.8 10t io.z 104 10,5 10,5 Time. min
Time, min -
ot 180 pairs): 190,1000135,100 amu Expecte... Max 28ed cps.
B :C of +MRM (150 pairs): 190 100425 100 amu Expe... il &z, QOE
o i M= 134,1
2000 _ SfN = f
N 5/M = 176,5
=
o G000 . =
= Ratio 0.8 Ratio 0.8
T 4000
&
£ zoon
015 . : ; ' /\* ; . 0.0 ; . ; . : . ; . :
0.4 0.6 08 wd  foz 104 106 108 0.6 gg  wf foz w4 10E wE MO0 Mz
Time, min Time, min



Presenter Notes
Presentation Notes
This is another exaple but in this case for tricyclazole


Concentration ranges (pg/L) of the
detected pesticides in real samples.

Valencia Uruguay

Concentration Concentration
- range range
Pesticides (ug/L) (ug/L)

Bensulfuron

methyl 6 0.20-1.97 N.D
Carbendazim 9 N.D 0.52-0.75
Imidacloprid 4 N.D 0.26-0.36
Tebuconazole 5 0.09-0.65 0.08-0.99
Tricyclazole 2 0.10-1.50 N.D



Presenter Notes
Presentation Notes
As you can see 5 pesticides were found in the analyzed samples in the concentratios ranges presented in the table, bensulfuron methyl and tricyclazole presented the highest concentrations, around 1.8 ppb in some of the samples. The LOQ for these pesticides were below 10 ppt
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Citrus plantations by the Uruguay river




Pesticides in Surface waters
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Spatial variations
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Spatial variations
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Spatial variations
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Fish exposure to pesticides & contaminants
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Fish exposure to pesticides & contaminants
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Potential interactions of pesticides among fish feeding habits.



60% of the biomass of fish in Rio de la Plata basin
It can swim at 90km/h

food habit iliophagus

Production 20.000 t/year

Up to 1.20m long

Up to 30kg, 10y old

Carnivorous catfish

Depredated through sport fishing .
Third species in economical importance Pati

Luciopimelodus pati

Small <40cm

4kg average weight
Abundant, very consumed
phytophagous

Leporinus obtusidens



http://es.wikipedia.org/wiki/T

Increasing fat content

Sampl treatments
10g +5mL H,0/10 mL ACN+MgS0O4 + NaCl

123 GC & LC amenable pesticides
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Pesticide Monitoring with fishes

Feeding behavior of the species
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Presenter Notes
Presentation Notes
Para lograr esa visión integrada se seleccionaron 6 especies según sus hábitos migratorios y posición en la cadena alimenticia
Como ejemplo de detritivoros, que se alimentan de la materia orgánica del sedimento, tenemos la vieja del agua y el sábalo
Dentro de los omnívoros, que su alimentación es variada (semillas, bivalvos y pequeños peces), tenemos el bagre y la boga
Y como predadores la tararira y el dorado


Detection frequencies of pesticides in different
fish species
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Presenter Notes
Presentation Notes
Ahora veamos como se distribuyen algunos pesticidas en el 99% de las muestras en las que identificamos pesticidas
Aquí vemos la frecuencia de detección separada entre especies migratorias y locales. Al analizar los resultados de esta manera no encontramos una relación entre ambos hábitos.
La mayoría de los pesticidas detectados son fungicidas
En ambos casos el pesticida más detectado es trifloxystrobin, lugego priraclostrobin y en el tercer puesto un herbicida, metolaclor.
Lo interesante del número uno en frecuencia de es solo se encontró a niveles cuantificables en 5 individuos de la campaña de setiembre de 2015


number of pesticides/ sample for non

migratory species

8 °®
=
A °
®
Q 61
()
e ®
O
17 000000
24
Q
© Socsenee
D o
'CE) =
5 [
Z

°1

Nuevo Berlin Mercedes San Javier  San G'regorio

Sampled Sites

Andrés Pérez - INIA Las Brujas 8/11/2017




ugfkg

1
90
80
70
:
50 winter
40

Pesticide occurrence in fresh water fish
from agricultural regions in Uruguay

Samples end of
spring

\

30
20 {
e
5

: -y
3 9131?112:.-‘ 'A_—_..._‘hm v
29 33 37 41 —==4 - -
B9 ao3 g7 i - e
101 105 100 1

M Diazinon M Clorpirifos ™ Etion Cipermetrina M A-Cihalotrina



Macroinvertebrates,odonates

Ecotoxicology and chemistry



Findings in odonate nimphs
(macroinvertebrates)

Metsulfuron methyl (label dose : 500g/ha

Jesus et al Talanta, 2017



Another way of pesticides to water bodies




Are pesticides raining ?
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Pesticides searched
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Experimental design

(Costas del Sacra

lluvia 1

Luvia3d :

G8dgle Earth




Experimental design

\Z

wlluviatl




x:
tl - -
OGS L INOVE PO
- ™

Y~ -

LTS e
"

Experimental Design

sampling




Results
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Seasonal analysis

Mayo 2018 a Febrero 2019

09/01/2019y 25/02/2019
02/07/2018

28/09/2018
Propiconazol Ciproconazol Azoxystrobin
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Pyrimetanil Methoxifenoxide
Tricyclazol

: . Esarly
Automn Early winter winter spring

Late srping | summer

05/05/2018 y 31/05/201 08/07/2018 y 19/07/201 13/12/2018

Imidacloprid y Imidacloprid Trifloxystrobin

propiconazol Propiconazol Methoxifenoxide
Malaoxon
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Presenter Notes
Presentation Notes
Acá puse los compuestos que se ven pero estan entre el LDinst y el LOQ del metodo
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Presenter Notes
Presentation Notes
One of the tools we have at our disposal is the sewage sludge conceptual model for assessing chemical exposure and hazard to human and ecological receptors.
We define the exposed population as the HEI or the RME.
This shows the agricultural land application scenario (we also have surface disposal and incineration scenarios, by the way).  This ag land app scenario shows where:
 We have an application area - biosolids are applied – livestock graze
 Buffer area, where you live, play, and fish….free-ranging chickens
 Waterbody, benthic and water column feeders…exposure
 Fate and transport mechanisms are modeled, based on available properties data for known pollutants – such as, volatilization, dispersion and deposition, runoff, bioaccumulation, plant and animal uptake.
 We populate the model with data that then runs through 3,000 iterations via the 14 exposure pathways
 Summing the various pathways for total risk
 And then a decision is made based on the ratio of exposure and risk.
We have completed assessments for various chemicals (e.g., dioxins) using this model or scenario.
Many of the exposure scenarios may also be appropriate for pathogens, but we are just not there yet when it comes to applying such a model to pathogens.
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Presenter Notes
Presentation Notes
One of the tools we have at our disposal is the sewage sludge conceptual model for assessing chemical exposure and hazard to human and ecological receptors.
We define the exposed population as the HEI or the RME.
This shows the agricultural land application scenario (we also have surface disposal and incineration scenarios, by the way).  This ag land app scenario shows where:
 We have an application area - biosolids are applied – livestock graze
 Buffer area, where you live, play, and fish….free-ranging chickens
 Waterbody, benthic and water column feeders…exposure
 Fate and transport mechanisms are modeled, based on available properties data for known pollutants – such as, volatilization, dispersion and deposition, runoff, bioaccumulation, plant and animal uptake.
 We populate the model with data that then runs through 3,000 iterations via the 14 exposure pathways
 Summing the various pathways for total risk
 And then a decision is made based on the ratio of exposure and risk.
We have completed assessments for various chemicals (e.g., dioxins) using this model or scenario.
Many of the exposure scenarios may also be appropriate for pathogens, but we are just not there yet when it comes to applying such a model to pathogens.



The chemical universe

Emerging Contaminant can be defined as any natural or synthetic chemical compound, any microorganism
that is not commonly monitored in the environment but has the potential to enter the environment and
cause known, suspected or unknown adverse ecological or human effects.
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Origin, Transport & Fate of Synthetic
Musk Compounds in the Las Vegas Basin

see Osemwengle ef al -
http://fepa.govineriesd 1/chemistry/pharma/musks._htm
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Slide courtesy of Dr. Lantis Osemwengie
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Frequency of detection of 61 pharmaceutical
products all over the world
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Short discussion
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Emergening contaminants in Uruguay river
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Do emerging conntaminants in water enter the

food chain?

Food Chain « Wastewater
Treatment Plant
PLANT UPTAKE ﬂ Vegetables irrigated with

> reclaimed water contaning

” Personal Care Products can

incorporate these products in the
edible portion

(Zheng, et al., 2014).



Partition of carbamazepine ans metabolites in sweet

potatos and carrots irrigated with reclaimed water
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Food safety of irrigated tomatoes with
reclaimed water
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Risk assesment showed o 9
“Overall, the concentration - -
levels of CECs de-
tected in the tomatoes, which ¥
were permanently irrigated sk
with contaminated reclaimed l|| |h. .
water, do not pose a risk to .
human health via dietary
intake” -5

'\_‘5 HUMAN EXPOSURE _/;

MJMBueno et al, https://doi.org/10.1016/j.scitotenv.2021.150909



Do emerging contaminants reach tap water?
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Nature 424, 5 (2003)

Paulo Frontera, unpublished results PhD thesis



Do emerging contaminants reach tap water?

Paulo Frontera, unpublished results PhD thesis



Do emerging contaminants reach tap water?
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What about the transformation products?
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Some take home messages

* Water is being continously polluted by human activities

* The origin comes from agricultural activities, mainly pesticides but also
from the cities and sewage waters but also rain is a source of
contaminanted water

* These contaminants threaten the biota in aquatic ecosystems and pose a
risk for consumers of for instance freshwater fishes

* No specific MRLs are settled for agricultural pesticides in fish, as no GAP is
related to wild freshwater fish. The Codex Allimentarius offers the
opportunity to settle Extraneous MRLs (E-MRLs)

* The treatment of freshwaters for human consuption must consider the
ellimination of EC.

* The use of treated sewage Waters must be check in a case by case scenario
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