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Organic pollutants

CEVOOH

~ 100 000 chemicals
on the market

~ 500 chemicals
extensively characterised for
their hazards and exposures

~ 10 000 chemicals
fairly well characterised for
a subset of their hazards and exposures

~ 22 600 chemicals

with a use over ~ 20 000 chemicals
with limited characterisation for
L T their hazards and exposures

~ 4700 chemicals i
with a use over ~ 70 000 chemicals

with poor characterisation for
100 tc_)nr!e_s per: sl their hazards and exposures
prioritised in

hazard characterisation
and evaluation
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Organic pollutants ::EVOOH

Why a compound becomes a pollutant?
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High production
Non-biodegraded
Bioaccumulation
Toxic



Chemicals in the environment
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Per- and poM’luoroakaV substances (PFAS)

CEVOOH

F F F F F F F F F F F F F F F O F F F F F F F F
e~ rr 111l PRSI I (N N (N N N ST el
[ | | - [ R Y R B T ] 1
F F F F F F F =] F F F F F F F F O F F F F F F F F
Perfluorocarboxylic acids Perfluorosulfonic acids Fluorotelomer alcohol
(ex. PFOA) (ex. PFOS)

(ex. 8:2 FTOH)

o
F F F F F F F F R F F F F F F F F O F F O\‘-S’
S Y Ty T Y I T T T T T Ty T 1 S F F "3
I i T I T T T T T u 2 R AF
F F F F F F F F O F F F F F F F F O E E

Perfluorophosphonic/phosphinic acids
{ex. If R=0H then PFOPA
If R=C8 perfluoroalkane then 8:8 PFPi}

. F Fe -

Perfluorosulfonamide FE F

{ex. FOSA) Perfluorinated cyclo sulfonates
{ex. PFECHS)

F F
OH F L= F

F F F F F F F F O F F F F F F F F F _— o

N (Y I I I By I AN A S S A N
F S—N F o F F

| | 0 N I 1 1 1 1 F o

F F F F F F F F © CH3 F F F F F F F F L R F F

Ho’F:\
Perfluorasulfonamidoethanol © Polyfluorinated ether carboxylates
(ex. N-EtFOSE) Fluorotelomer phosphate esters ¥ ~ 24
(ex. if R= OH then 2:2 monoPAP (ex. 4,8-dioxa-3H-perfluorononanocate)

if R=8:2 FTO ester then 8:2 diPAP)

F F F F F F
R
E
jj\/ FEFE R R OF L o
——CH 58\1
(o] [a] o
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(ex. 1H,1H,2H,2H-perfluorodecyl acrylate) (ex. Perfluoro [hexyl ethyl ether sulfonate])

- anthropogenic chemicals that includes perfluorooctanonic acid (PFOA), perfluorooctanesulfonic acid (PFOS)

- produced and employed in various applications - persistent chemical compounds and the due to the
properties of carbon-fluorine bond

- there is no natural degradation mechanism biotic. nor abiotic
- PFAS accumulate in biota and their biomagnification properties have been also documented

- applications: stain- and water-resistant fabrics and carpeting. cleaning products. paints. and fire-fighting
foams (approx. 10,000 individuals,from the 1940s)



Per- and polyfiuoroalkyl substances (PFAS)
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&le New Uork Eimes Magazine

produced and employed in various applications
from the 1940s

At the beginning 3M and DuPont The Lawyer Who Became
(Parkersburgu in Ohio) DuPont’s Worst Nightmare

Rob Bilott was a corporate defense attorney for eight
years. Then he took on an environmental suit that would

3M tested toxicity on rats and stopped production in 60s eaiot o o BT
Dupont aware about toxic consequences from 60s and kept this undisclosed

Wilbur Earl Tennant, a farmer in Parkersburg lost his cow herd, neighboring to a dumpsite of
Dupont (officially 700 tones of waste)

Panel C8 established — after seven years of an epidemiological study health consequences
reported: testicular cancer, kidney cancer, thyroid disease, ulcerative colitis, pregnancy-induced
hypertension and high cholesterol



Case Study 1:

CEVOOH

Wastewater sludge as a potential source of PFAS in vegetables

MUNICIPAL WASTEWATER
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- Application

Contents lists available at ScienceDirect »
Chemosphere
Chemosphere
journal homepage: www.elsevier.com/locate/chemosphere

Screening for 32 per- and polyfluoroalkyl substances (PFAS) including

GenX in sludges from 43 WWTPs located in the Czech Republic - =
Evaluation of potential accumulation in vegetables after application of
biosolids

Jaroslav Semerad *®, Nicolette Hatasovd °, Alena Grasserova “°, Tereza Cerna *°,
Alena Filipova ?, Ales Hanc €, Petra Innemanova b.d Martin Pivokonsky ©,
Tomas Cajthaml

ch Republic
mycka 129, CZ-165 00, Prague 6, Czech

d Patankou 30/5, CZ-166 12, Prague 6, Czech Republic

e =60 000 tons of sludge is used in agriculture in the
Czech Republic (30% of total production)

Goals:

* To evaluate the contamination of PFAS in sludge
from Czech wastewater treatment plants

* |s it safe to use sludge in agricultural applications?
- No current legislation concerning PFAS in the
Czech Republic



Sum of PFAS in sludge ng g”' of DW

Case Study 1: :::EVOOH

Wastewater sludge as a potential source of PFAS in vegetables
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Case Study 1: CEVOOH
Wastewater sludge as a potential source of PFAS in vegetables
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EFSA LIMITS

In 2020, the European Food Safety Authority (EFSA) reduced the Tolerable
podi Weekly Intake (TWI) of: PFOA, PFOS, PFNA, PFHxS to 4.4 ng / kg human

N efsa | weight

e 70 kg human =» 308 ng PFAS with respect to EFSA limit



Case Study 2: CEVOOH
Monitoring of PFAS in river fish species in the Czech Republic

oo

Aqguatic organisms

Goals:
* To evaluate the contamination of PFAS in

common river fish species in the Czech
Common roach

Common chub Republic
(Rutilus rutilus) P

(Squalius cephalus) * To estimate an influence of the trophic
position on the contamination

Common nase
(Chondrostoma nasus)



Case Study 2: CEVOOH
Monitoring of PFAS in river fish species in the Czech Republic

Science of the Total Envimnment o (x000x) 2000

Contents lists available at ScienceDirect

Science of the Total Environment

journal homepage: www.elsevier.com/locate/scitotenv

The driving factors of per- and polyfluorinated alkyl substance (PFAS)
accumulation in selected fish species: The influence of position in river
continuum, fish feed composition, and pollutant properties

Jaroslav Semerad?, Petra Horka ", Alena Filipova *, Jaroslav Kukla ®, Katefina Holubova®, Zuzana Musilova*,
Katefina Jandova®, Jan Frouz®, Tomas Cajthaml*>*

: Instituge of Microblology of the Czech Academy of Sciences, Videfiskd 1083, (Z-142 20, Prague 4, Czech Republic

nstitutefor Emvirormental Studkes, Facuy of Science, Charles University, Bendits 2, 2-128 01, Prague 2, Caech Republic
 Deportment of Zookagy, Faculy o Science, hartes Urniversity, Vinind 7, CZ-128 4 Prague 2, Cech Republi

Locality 1
Locality 2
Locality 3
Locality 4
[ JLocality 5

Locality 6
[ JLocality 7
[ JLocality 8

Locality 9
Locality 10




Monitoring of PFAS in river fish species in the Czech

Sum of targeted PFAS [ng/g of dw]

Case Study 2:
CEVOOH
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In 2020, the European Food Safety Authority (EFSA) reduced the Tolerable Weekly
Intake (TWI1) of: PFOA, PFOS, PFNA, PFHXS to 4.4 ng / kg human weight

70 kg human = 16 g of fish meat in average with respect to EFSA limit
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Case Study 2:
Monitoring of PFAS in river fish species in the Czech Republic
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Higher trophic

position

* More ,anima
sources in feed

Ill

Lower trophic

position

* More ,plant”
sources in feed

* Asignificant relationship was detected between the
61°N and the concentration of PFAS (PFOS) for the
common nase (low 61°N, low concentration of PFAS)

* As well as for the common barbel and the common
dace (higher 6%°N and high concentration of the

targeted pollutants in the muscle tissue).

20 ~

10

Concentration of PFOS [ng/g of dw]

CEVOOH

Herbivors
algae
plants

Omnivors
plants
invertebrates
worms
mollusks

Omnivor/carnivor
benthic
crustaceans
insect larvae
mollusks

small fish



Case Study 3:
Contamination of Czech drinking water sources and CEVOOH
ineffectivity of PFAS elimination during treatment processes

Drinking Water
Treatment Process

Raw water

* the production of drinking water in the
& Czech Republic = 400 000 000 m3 per
= . i -gA.; year
. different sources (50:50 ground:surface
water)
* different treatment technologies

Reservoir -
Pond
- b Well Goals:
. _
.D = s ¢ To evaluate the contamination of PFAS
mmmmmmmmm fx2 0 i/ publenerisgrosp.com in sources of drinking water located in
,H‘}EE" the Czech Republic

T » To evaluate the effectivity of current
technologies in drinking water
treatment processes



Case Study 3:
Contamination of Czech drinking water sources and
ineffectivity of PFAS elimination during treatment processes

* Screening of drinking water in county towns in the Czech Republic 2021

Brno - Bystrc
Ceské Budéjovice
Décin
Frydek-Mistek
Havifov
Hradec Kralové
Chomutov
Jablonec nad Nisou
Jihlava
Karvina
Kladno
Liberec - knihovna
Miada Boleslav - magistrat
Most
Olomouc
Opava
Ostrava
Pardubice
Plzen
Praha - centrum
Praha - Cerny Most
Prostéjov
Pferov
Teplice
Usti nad Labem
Zlin




Sum of PFAS in drinking water (ng/| - ppt)

Case Study 3:
Contamination of Czech drinking water sources and
ineffectivity of PFAS elimination during treatment processes
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CEVOOH

Case Study 3
Contamination of Czech drinking water sources and

ffect

treatment processes
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Case Study 3:
Contamination of Czech drinking water sources and CEVOOH
ineffectivity of PFAS elimination during treatment processes

Parts per trillion (ppt) in drinking water

Detected Levels of PFOA and ® 1,000 ErzLum
PFOS in Czech drinking water

PFOS: 0.17-0.91 ng/L 2000
PFOA:1.14 -5.97 ng/L 14,000 [ozimoi o
* Small non-representative sample '4°.~“"=*

series
* The risk is real ...

70 kg person... 7 days... drinks 2 L H,0 =» 22 ng / L PFAS in drinking water with respect to EFSA limit
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Conclusions:

* The environment is contaminated with PFAS
e Setting legislation limits will be difficult to reach already
recommended levels by EFSA

* Regulated PFAS still detectable

* Producers replace the ,,0ld“ with new-ones
* PFAS must be systemically monitored

* Decontamination methods???



