Ekotoxikologie v praxi
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Kde konkrétne se uplatnuji ekotoxikologicke
testy v praxi?

1) Hodnoceni latek

Chemikalie - REACH v E.U.
(Registration, Evaluation
and Authorisation of
Chemicals)

Pesticidy, biocidy
Veterinarni léciva

Specifické zakony a postupy pro
kazdou oblast (viz dale priklady)

2) Kontaminované vzorky
prostredi, smesi

» Odpady
» Hodnoceni vytézenych sedimentu
pfed aplikaci na pudu
*Specifické zakony a postupy pro
kazdou oblast (viz priklad dale)

V praxi se hodnoti méné ¢asto - praktické a
pragmatickeé duvody: Kdo ma zajem, aby byl vzorek
oznacen za nebezpecny (ekotoxicky)?

 Staré zatéze - kontaminovana puda /
pramysl / skladky

Méné presné definice poZadavku na ekotoxicitu v
zakonech




Ekotoxikologie V PRAXI

Priklad 1 - Hodnoceni odpadu

(komplexni kontaminované smesi)




* Legislativa

— Zakon o odpadech
¢.185/2001 Sb.

(+ dalsi zakony (napr. o obalech atd.))
* Provadeéci vyhlasky k Zakonu o
odpadech (cela fada), napfr.
— Vyhlaska €. 381/2011 Sb. (seznam
nebezpecnych odpadu)
— Vyhlaska €. 503/2004 Sb. - Katalog
odpadu, nebo

— Vyhlaska €. 376/2011 — O hodnoceni
nebezpecnych vilastnosti odpadu




« Stanovuje:
* Pravidla pro predchazeni vzniku odpadu a pro nakladani

s nimi pri dodrzovani ochrany ZP.

» Prava a povinnosti osob v odpadovem hospodarstvi a
pusobnost organu verejné spravy.

e Vztahuje se na vSechny odpady, krome vyjimek
* nakladani s odpadnimi vodami
» odpady z hornické Cinnosti (vysypky, odkalisté)
« odpad z tézby drahych kovu
 radioaktivni odpad
 ostatky mrtvych tél a konfiskatu zivociSného puvodu
* nezachycené emise znecistujici ovzdusi
» odpady trhavin, vybusnin a munice
» vytéZené sedimenty (napf. aplikace na pudu)




« ODPAD

— kazda movita vec, které se osoba zbavuje nebo ma umysl
nebo povinnost se ji zbavit, a patfi mezi odpady
vyjmenovaneé v priloze zakona o odpadech.

« NEBEZPECNY ODPAD

— odpad (V Katalogu odpadu znacen ,N“)
. gve)deny v Seznamu nebezpecnych odpadu (Vyhl. €. 381/2001
b
 a odpad vykazujici jednu nebo vice nebezpecnych
vlastnosti uvedenych v priloze ¢. 2 zakona.

» DalSi definice
— napr. komunalni, ostatni, inertni odpad
— Skladkovani atd.




« C.1. skupiny odpadu Q (1-16)
— zustatky z vyrob, vyrobky s proslou Ihutou, materialy kontaminovane Ci

znecisténé beznou Cinnosti, znehodnocené a pouzité vyrobky,
znecistené kyseliny, vyrazene filtry ..

* C.2. seznam nebezpecnych vlastnosti odpadu H (1-14)
— vybusnost, horlavost, toxicita, ... ekotoxicita ...
e (C.3. zpusoby vyuzivani odpadu R (1-13)

— k vyrobé energie, recyklace, rafinace pouzitych oleju, regenerace
rozpoustédel , aplikace do pudy, ktera je pfinosem pro zemeédelstvi

* C.4. zpusoby odstrarfiovani odpadu D (1-15)

— ukladani v urovni €i pod urovni terénu, hlubinna injektaz, vypousteni do
vodnich téles, do povrchovych nadrzi, vypousténi do mofi a oceanu,
ukladani do spemalne technicky upravenych skladek, biologicka a
fyzikalné-chemicka uprava, spalovani, trvalé ulozeni

* C.5. seznam slozek Cinicich odpad nebezpecnym C (1-51)

— sloucCeniny vanadu, niklu, médi, zinku, stfibra, kadmia, cinu, rtuti, olova,
teluru, anorganicke kyanidy, azbesty




« Zarazovat a shromazdovat odpady dle druhu a kategorii.

o Zajistit prednostni vyuZzity odpadu.

« Odpady co sam nemuze vyuzit, prevést do vlastnictvi osobé
opravnene K jejich prevzeti.

« Ovérovat nebezpecné viastnosti odpadu.

» Zabezpecit odpady pred nezadoucim znehodnocenim,
odcizenim Ci unikem.

« Veést prubéznou evidenci véetné ohlasovani PCB a zarizeni
PCB obsahuijici

e Umoznit kontrolnim organum pfristup do objektu.
« Zpracovat plan odpadoveho hospodarstvi.

* Vlykonavat kontrolu vlivli nakladani s odpady na zdravi lidi a
ZP. T

« Ustanovit odpadoveho hospodare.
 Platit poplatky za ukladani odpadu na skladky.




- Puvodce a opravnéna
osoba jsou povinni pro
ucely nakladani s odpadem
zaradit odpad do
kategorie nebezpecny, je-
Il uveden v seznamu
nebezpecnych odpadu
nebo je znecCisten nekterou
ze slozek, ktera ho
cini nebezpeénym.

 Nebezpecneé vlastnosti
hodnoti osoba poverena
ministerstvem ZP nebo
osoba poverena
ministerstvem zdravotnictvi
(akreditovane laboratore)




H1 Vybusnost H6 Toxicita

H2 Oxidacni schopnost H7 Karcinogenita
H3-A  Vysoka hoflavost H8 Ziravost
H3-B Horlavost H9 Infekénost

H4 Drazdivost H10  Teratogenita
H5 Skodlivost zdravi H11  Mutagenita

H12  Schopnost uvolfiovat vysoce toxické nebo toxické plyny ve
styku s vodou, vzduchem nebo kyselinami

H13 Schopnost uvolfiovat nebezpedné latky do ZP pi
odstranovani

H14 Ekotoxicita

* Prakticky dopad - Je-li odpad oznacen jako
nebezpecny, pozaduji se specificke (nakladne)
postupy pri nakladani / likvidaci




« VYHLASKA 376/2001 Sb. Ministerstva
zivotniho prostredi a Ministerstva
zdravotnictvi o hodnoceni

nebezpecnych vilastnosti odpadu

(ze dne 17. fijna 2001 / aktualizovana vyhl. 502/2004
Sb.)

— Pro ekotoxikologii vyznamnée prilohy (viz dale)
 Priloha C. 1
* Priloha C. 3




» Priloha €. 1: Definice nebezpelnych vlastnosti odpadu a kritéria
hodnoceni nebezpeénych vlastnosti odpadu

(priklady — texty...)

» Odpad se hodnoti jako odpad nebezpecny, jestlize je prekroCeno
alespon jedno z nasledujicich kriterii pro uvedené nebezpecne
vlastnosti odpadu:

« H1 Vybusnost

— Tuto vlastnost maji odpady, které mohou explodovat pusobenim
vnéjSich tepelnych podnétu nebo jsou citlivé k narazu nebo ke treni
nebo je u nich mozno vyvolat reakce detonativniho charakteru nebo v
nich po zazehu probiha rychlé vybuchové horeni.

— Jako nebezpecny odpad s nebezpecnou vlastnosti vybusSnost se
hodnoti odpad:

* a) u néhoz dojde pfi pfedepsané zkousce na pusobeni vnéjSich tepelnych

podnétl k roztrzeni ocelové trubky pfi pouziti clony o primeéru otvoru 6 mm nebo
2 mm, nebo

* b) jehoz citlivost k narazu je nejméné 40 J nebo je citlivéjSi k narazu nez suchy
krystalicky m-dinitrobenzen, nebo

e _..atdatd atd ....




H14 Ekotoxicita

Tuto nebezpecnou vlastnost maji odpady, které pfedstavuji nebo mohou
predstavovat akutni nebo pozdni nebezpecCi pro jednu nebo vice slozek zivotniho
prostredi.

Jako nebezpecny se hodnoti odpad, jehoz vodny vyluh vykazuje ve zkouskach
akutni toxicity uvedenych v bode 7 prilohy €. 3 alespon pro jeden z testovacich

organismu pfi ur€ené dobé pusobeni testovaného odpadu na testovaci organismus:
— a)Poecilia reticulata nebo Brachydanio rerio (doba pusobeni 96 hod.)
— b)Daphnia magna (doba pusobeni 48 hod.)

— c¢)Raphidocelis subcapitata (Selenastrum capricornutum) nebo Scenedesmus subspicatus
(doba plisobeni 72 hod.)

— d)semeno Sinapis alba (doba pusobeni 72 hod.)
tyto hodnoty: LC(EC,IC)50 <= 10 ml.I-1

Vysvétlivky:
— LC 50 - koncentrace, ktera zpusobi uhyn 50 % testovacich ryb ve zvoleném ¢asovém useku.
— EC 50 - koncentrace, ktera zpUsobi thyn nebo imobilizaci 50 % testovacich organismu (Daphnia magna).

— 1C 50 - koncentrace, ktera zpusobi 50procentni inhibici ristu nebo rdstové rychlosti fasové kultury nebo
50procentni inhibici ristu kofene Sinapis alba ve srovnani s kontrolou ve zvoleném ¢asovém useku.

Jak pripravit VODNY VYLUH?
— Metodicky pokyn MZP:: Metodicky pokyn odboru odpadti Ministerstva Zivotniho
prostfedi k hodnoceni vyluhovatelnosti odpadu




« 7. Pro hodnoceni vlastnosti H14 ekotoxicita se pouziji
metody:

— Pro zkousky akutni toxicity:

« CSN EN ISO 6341 Jakost vod - Zkouska inhibice pohyblivosti Daphnia
magna Straus (Cladocera, Crustacea) - Zkouska akutni toxicity

« CSN EN 28692 Jakost vod - Zkouska inhibice riistu sladkovodnich Ffas
1Sggg)edesmus subspicatus a Selenastrum capricornutum (ISO 8692;

« CSN EN ISO 7346-2 Jakost vod - Stanoveni akutni letalni toxicity pro
sladkovodni ryby [Brachydanio rerio Hamilton-Buchanan (Teleostel,
Cyprinidae)] - ¢ast 2: Obnovovaci metoda

» Test inhibice ristu kofene hofcice bilé (Sinapsis alba). Metodicky pokyn
Ministerstva zivotniho prostfedi ke stanoveni ekotoxicity odpadu.




(Ne) bezpeénost a stanoveni ,,limita“

Viz priklad ,,hodnoceni odpadu“ (vyhlaska 376/2001)
- 14 kategorii nebezpecnosti
- Pro kazdou definovany limity / kritéria kvality

? Pro jaké latky realne existuji limity

? Kde je Ize najit
? Jak se limity stanovi / odvodi

Pozn: Spravné oznaceni ,limita“ vzhledem k poskozeni ZP
- ,,normy environmentalni kvality




Nebezpecna vlastnost odpadu H13

« H13: Schopnost uvolnovat nebezpecné latky do zivotniho
prostredi pri nebo po jejich odstraneni

e Tuto vlastnost maji odpady, které mohou jakymkoliv
zpusobem uvolfiovat nebo vést pfi nebo po svém odstranéni
ke vzniku Skodlivych latek, které negativhé pusobi na Zivotni
prostredi a zdravi lidi.

« Jako nebezpecny odpad s touto nebezpecnou viastnosti se
hodnoti:

— a) odpad, ktery uvoliuje do vodného vyluhu Skodliviny v
mnozstvich prekracCujicich hodnoty limitnich koncentraci v e
vyluhu stanovenych v tabulce € . 6.1 prilohy €. 6 a/nebo
obsahuje vybrané skodliviny v mnozstvi prekracujicim limitni
koncentrace stanovené v tabulce €. 6.2 pfrilohy C. 6,

— b) odpad, ktery uvolniuje do jakékoliv slozky Zivotniho prostredi
skodlive latky v mnozstvi prekracujicim limity stanovene
zvlastnimi pravnimi predpisy...




Priloha €. 6 k vyhlasce 376/2001 Sh.

Tabulka ¢. 6.1

Hodnoty limitnich koncentraci ve vyluhu pro
hodnoceni nebezpecné viastnosti H13

Ukazatel Jednotka Limitni hodnota
pH 55-13
Konduktivita msim 2000
Fenolovy index mag/l 100,0
Kyanidy celkové ma/l 20,0
Kyanidy snadno uvolnitelné magfl 10,0
As mail 5.0

Cd mag/l 0.5

Cr celkovy ma/l 50,0
Ha ma/l 0,05

Hi mag/l 50,0
Pb mail 10,0
Se mail 5.0

Proc je limit pro As 5 mg/L vyluhu ?
(Pro¢ ne napfiklad 1 mg/L ?)

= Védecky bylo zjisteno a politicky

akceptovano, ze 5 mg/L je ,bezpecny
limit*

Tabulka €. 6.2

Hodnoty limitnich obsahu vybranych $kodlivin v susiné

pro hodnoceni nebezpeéné viastnosti H13

Ukazatel Jednotka Limitni hodnota
PCB ma'kg susiny 20
Poufité zkratky:

PCB - polychlorované bifenyly (suma kongenerl & 28, 52, 101, 138, 153, 180)



Dalsi priklad:
Limity (Kritéria)

Znecisteni vod

Tabulki |, pokratovani

Kritéria znefifténi vody (v pg'l, pokud neni uvedeno jinak)

MWetodicky pokyn - pedzemni voda pitni voda | povrchovi voda
| Ukizatgls | R < C CsH 757100 | vodar | ostatni
jﬂL.Eh.hLLﬂ.tﬂ:.ﬂll[&hﬁk:.uMmmMn
jedanlive mimo nas 0 100
1.2 -dichlorethan I:Il! 13 50 o
1.1 -dichlorathen 0l [[!] i 0l
1.¢-dichleretheny 0,1 23 5d
dichlonnethan 0l 13 ad
tetrichlogeihen 0,1 1] 10 1]
tetruchlermethon 0,1 5 10 3
irichlarethen 0.l F jul ] M
trichlarmsctbion o1 25 50 kL]
chbrethen (vinylchlorid) ol 10 pii] W
V11 Ostatni uhlovediky (smésné ané)

MEL 50 w0 | 1000 30 [ 50 | 200

Kl s "l

*CH (swne 23, 33, 100, 108, 0,01 0,25 I 0,05 () 0,023
138 155 & 130)

FPCDPCDF fdibenzodioning a oo 025 2,45

iberodiframel v nped

| X, Ostalai

Apurpnncke LElky

13 10 ) SO0 300 S
Cr 2 SO0 | (D 150000 [Lr L] } SCHHHD 3500
F(F gon vodul 230 2HCHN 4000 | 50 | D0 1 5040
My 1 | 20Hh 2400 500 [0 300
Mis 23 204 404 100 100 200
5 L=ullidhicka) 11} 150 304 {d} 10
vl k*.-uuidh'lhiuk!una'h' b 40 75
[ kvumple. kyanidy (pH=3) L] 130 500

komplex. bandy (pH=3) 1 L] 204

Qrganicke Wiky

cvklchexanon 0.l 250 09

Malaty {suma) | ] 10

bydeechinon ol 4H) E00

pirakatechin (kal=chol) 0.1 SO0 1216

bresaly 0.1 1 0D 20+

pvridin 0,l 1] &

pesarcin [pesoreil) 0,1 ___ Yoo &0

 tetrshdralivan 0.1 o 50

Teirehwlrathiclen 0.1 i5 10

inmlsatelecn (THT 0.l 05 1

eneshy mmontove {PAL-AY 20 150 500 200 2iH] 1y




Limity v praxi
- Pro které matrice / latky existuji limity?

Limity jsou nejCastéji stanovovany s ohledem na zdravi lidi
(méne Casto zohlednuji ucCinky na ekosystemy)

Matrice 1 - lidé:

- Ovzdusi (! Lidé)

- Potraviny (! Lidé)
- Léky (! Lidé)

- Pitna voda (! Lide)
- Orna puda (! Lidé)

Matrice 2 - ekosystémy:
- povrchova voda

- odpadni vody
- ptida
- odpady

Chemické latky: O

(prioritni latky)
- PAHs S0®

- chlorfenoly
- POPs - PCBs, dioxiny

= tOX kOVY (AS ) <j voda <>

- Existuje jen omezeny °"
seznam latek, pro cl

Cl Cl
které byly limity
odvozeny O
(napr. v ramci kvality . cl

vody v celé EU ~35 latek)



Kde najit limity / normy environmentalni kvality ?
(= EQS — Environmental Quality Standards)

* CR

— v prislusnych zakonech / vyhlaskach

— omezeny vycet nejvyznamnejsich latek
- EU

— V prislusnych legislativach

— Priklad: Ramcova smernice o vode
(WFD — Water Framework Directive)

- Databaze EQS
— N&mecka agentura pro ZP: UBA (= viz dale)




WFD - priklady EQS

ANNEXII
‘PART A: ENVIRONMENTAL QUALITY STANDARDS (EQS)
AA: annual average.

MAC: maximum allowable concentration.

Unit:  [pg/1] for columns (4) to (7)
[ng/kg wet weight] for column (8)

0y (2) (3) (4) (5) (6) (7) (8)

No | Name of CAS AA-EQS’ | AA-EQS® | MAC-EQS* | MAC-EQS* | EQS
e 1 N
substance number Inland Other Inland Other surface | Biota'

surface surface surface waters
“"EIEI'SB waters ‘WE[TEI‘S3

(1) | Alachlor 15972-60-8 | 0.3 0.3 0.7 0.7

(2) Anthracene 120-12-7 0.1 0.1 0.1 0.1

(3) Atrazine 1912-24-9 0.6 0.6 2.0 2.0

(4) Benzene 71-43-2 10 8 50 50

(5) | Brominated 32534-81-9 | 4.910° 2.410° 0.14 0.014 0.0085
diphenylethers

-—S




UBA, Némecko

http://webetox.uba.de/webETOX/public/search/ziel/open.do

Umwelt
Bundes
Amt &

Flr Mensch und Umweilt

ETOX: Information System Ecotoxicology and Environmental Quality Targets

Home | login | logout | Mater Data / Admistration | German

Home

} Effect Data
} Quality Target

} Organism
) Substance
) Reference

Contact

P Email
Disclaimer

) Disclaimer
Downloads

) ETOX-Info
P Glossary

} Handbook
Imprint

P Imprint
Links

b other pages
p Publications

other Sources
P Umweltbundesamt

[new search|| search |

Specific Search

Quality Target ) Substance Name

In all text fields you can use * and ? as wildcards. } Substance No
) Reference
Substance Name

Substance No

*) -

Protected Asset T
Use

Protection Level Ad
Institution -
Country -

County -

Medinm -




UBA, Nemecko
Seznam dal3i zdroju — EKOTOXIKOLOGICKA DATA

http://webetox.uba.de/webETOX/info/test//Links/ETOX Links english 2012-06-07.htm

ETOX: Information System Ecotoxicology and Environmental Quality Targets
Links to other Providers

Date: 07.06.2012

Content

The list of providers below contains some exemplary links which may be useful for the assessment of substances or for the search of ecotoxicity data and environmental qual
targets.

1 Databases and Information systems

1.1 Substance databases

ECOTOX Datenbank der US EPA http://www.epa.gov/ecotox
Gemeinsamer Stoffdatenpool Bund/Lander http:/ivww.gsbl.de

1.2 Information systems

Canadian Environmental Quality Guidelines (CEQG) http:/iwww.ccme.ca/publications/ceqq_rcge.html

Canada, British Columbia http:/iwww.env.gov.bec.calwatiwg/#criteria

European Chemical Substance Information System http://esis.jrc.ec.europa.eu/

France: INERIS Chemical Substance Portal http://chimie.ineris.fr/en/index.php

Environmental database http:/iwww.ineris.fr/'substances/fr/page/9

Netherlands: Rijkswaterstaat RIZA http:/iwww.helpdeskwater.nl/onderwerpen/monitoring/normen-waterbeheer-0/




Ekotoxikologie V PRAXI

Priklad 2 — aplikace ekotoxikologie v
hodnoceni rizik jednotlivych latek
(praktické odvozeni limitu)




,Limity" a zaklady hodnoceni rizik
Pti¢ina -> Dusledek: Davka -> Uginek

Expozice Efekt
(davka) (Jaka expozice vyvola efekt ?)

Lavs DEOJI"AKVWI.S:REQYIES XTERNA S'EFVLT'[J-ﬁ
1l i el Y M

% R B
'OUY 10 Y JHIWI'O30 ¥V WAL,

Atmospheric L
Deposition

W

RIZIKO?
EXPOZICE / EFEKTY



HODNOCENI RIZIK

« Zakladni schéma hodnoceni rizik

— RIZIKO = pravdépodobnost projevu nebezpecnosti
— NEBEZPECNOST = vlastnost latky (stresoru)

HODNOCENTI RIZIK

Identifikace | Hodnoceni vztahu
nebezpecnosti davka - uéinek RiZENT RIZIK
T
\/ ,
Hodnoceni Charakterizace
expozice rizika Siteni informaci o
riziku
Vybér napravnych
opatieni
ROZHODNUTI
Ekonomika
Politika
Obavy vefeinosti
Pravo a kompenzace

* Rizika — rada postuptl zakotvena v legislativé
« chemickych latek pro Clovéka (zdravotni), pro ekosystemy

(ekologicka),
vznik katastrof, rizika starych zatézi ....




HODNOCENI a RIZENI RIZIK

-Hazard identification

‘Effects assessment

Risk characterization

Risk classification
Rizeni rizik > i) |
Risk benefit analysis I

Risk reduction I-_(—
Monitoring I_

Figure 1.3. Steps in the risk management process. -

Hodnoceni

rizik (Exposure a_sses_smant




HODNOCENI RIZIK

 |dentifikace nebezpecnosti

— pF. nebezpeci imunosupresivniho pusobeni PCBs na organismy /
DDE interaguje s estrog. receptorem / fenol je akutné toxicky

Table K3. Annual mortality rate assogiated with certaif occurrences and activities inthe Netherlands [23]

Activity/occurrence RIZIKO Annual mortality rate NebeZpeéi
Drowning as a result of dike collapse 107 1 in 10 million

Bee sting 2x10”7 I in 5 million

Struck by lightning 5x10°7 1 in 2 million

Flying - 1.23x10° 1 in 814,000

Walking 1.85x10° 1 in 54,000

Cycling 3.85x10° 1 in 26,000

Driving a car 1.75x10°4 1in 5,700

Riding a motorbike 2x10* 1in 1,000

Smoking cigarettes (1 packet a day) 5x10°3 1in 200




HODNOCENI RIZIK

« Hodnoceni expozice

— posouzeni kontaktu organismu se stresorem
(chemickou latkou)
* modely distribuce
« teoretické uvahy a vypocty
» experimentalni stanoveni koncentraci (analyticka chemie)

— vysledek

a) bodovy odhad: PEC - predicted environmental concentration,
EC — environmental concentration,
Davka — humanni rizika (mg/kg z.v./ den)

b) pravdépodobnostni rozloZeni koncentraci / davek




HODNOCENI RIZIK

 Hodnoceni vztahu davka — ucinek (eko/toxikologie)

— pF. hodnoceni toxicity - odhady koncentraci vzniku akutnich u€inku, odhady
koncentraci vzniku chronickych efektu ....
— hodnoceni humanich rizik — toxicita pro clovéka, model — laboratorni zvire
— hodnoceni ekologickych rizik
— fada druht — nutna zjednoduseni:
RECEPTORY - citlivé druhy reprezentujici prislusné organismy
— vysledek
1) nejcasteji bodove vyjadreni
PNEC (predikovana ,,no-effect concentration)
nebo TDI (humanni — tolerable daily intake) ....

nebo 2) pravdepodobnostni vyjadreni (viz dale)




HODNOCENI RIZIK

« Charakterizace (kvanitifikace) rizika
— SROVNANI EXPOZICE a EFEKTU
— VYHODNOCEN!I RIZIKA = pravd&podobnosti ...

— A) vyuziti indexu nebezpecénosti (Hazard Index / Risk Quotient)
HI = (P)EC / PNEC HI = davka / TDI
RQ = (P)EC / PNEC
je-li HI (RQ) >1 pak existuje RIZIKO

§ L dité (25 ke, 30 ml kL) dospeki (70 kg, 50 ml kL)

Pr. m nommalnd (2,6 hdew?) | vikend (5 hdend) | nommaled (2.6 hdend) | vikend (5 hderl)

Zdravotni rizika datmn |WMOVST ve|  dévka divka ddvka ddvka

sinicovych toxinii {E_E}i} EEE;;S;_ HI {EE;;S;_ HI EEE;S;_ HI EEE;S;_ HI

pro clovéka den’l) den’?) den’? den’)

Piijem pri koupdni ~ |126.] 038 0,0073 | 018 | 00141 035 | 00016 004 | 00032 0,08

vBrnénsképfehradé 264, 1,44 00122 0,20 0,0234 0,58 00027 0,07 00052 0,13
10.7. 3,86 0,042 % 1,22 0,023% 235 Q0109 0,27 00209 0,52
247, 3,17 00264 0,66 00502 127 00059 0,15 00113 0,22
7.8 4219 04010 10,02 07711 1928 00805 2.24 0,1721 4 30
202 | 116,18 0,%a66 2417 18380 46 47 02158 539 04149 1037
3.9. | 9974 0,8300 2075 | 1,5961 3990 | 01853 | 463 | 03563 891




HODNOCENI RIZIK

« Charakterizace (kvanitifikace) rizika
— B) Pravdepodobnobnostni posouzeni rizika
— srovnani

rozloZeni koncentraci (davek), které Ize realné oCekavat
rozloZeni koncentraci (davek) ve kterych nastavaji efekty

Cetnost (pocet)
projevu

_ koncentrace / davka




HODNOCENI RIZIK

* Konkrétni posuzovani rizik

— Expozice
» Koncentrace (napf. zmérené koncentrace As v odpadu)

— Efekt

« Srovnani s limitem: kliGové je tedy odvozeni hodnot PNEC
(~ bezpecné koncentrace / limity / EQS)

* Prorizeni je vyznané chapat ,,miru“ (zavaznost) rizika

Priklady - u obou ,P“ (pravdépodobnost) nastani jevu stejna 1:6
- ruzna je zavaznost (dusledky) nastani jevu
(dtto v ekotoxikologii: riziko akutni otravy malé populace vs.

_ riziko ZasahUjiCi rozmnozovani




Jak poznat, které koncentrace jsou
,2bezpecne“? (jak odvodit TDI / PNEC)

96 hours

PREDPOVEDI - modely

Priklad: akutni toxicita pro ryby
log (1/LC50) = 0.907 . log Kow - 4.94

log(11Cg,)

Miooapwaem

TESTOVANI
- Toxicita (TDI)

- Ekotoxicita (PNEC)




Praktické odvozeni PNEC

Krok 1: Experimentalni testy ekotoxicity

Pridavek latky (Cu) /

SMesi

$

Concentration:
\ OOugIL 13ngL 25ugll 50 ug/ll 100 ug/l 200 uglL

Control 1

96-hour LC50 = 50 glL

Ucinky - koncentrace

(celkovy/rozpustény Cu)

a2

V praxi — 3-4 akutni biotesty




Krok 2: Vyhodnoceni 2 odvozeni EC50 a/ nebo NOEC (3 biotesty)

??? Jak Ize extrapolovat 3 hodnoty EC50 do reality (ekosystémy) 2>
PNEC (Predicted No Effect Concentration)

A

1/pfesnost (Nep Fesnost)

>

Ekologicka relevance

Threshold:

50
No Observed Effect

Concentration (NOEC\
LC50 [concéntration]
in mg/L or % effluent




EXTRAPOLACE ECx/NOEC -> PNEC: faktory nejistoty

» Faktory nejistoty / Extrapolacni faktory / Faktory hodnoceni
(uncertainty / extrapolation / assessment factors)

« 7 Jak moc je kmen D. magna relevantni (intradruhova variabilita)

» 7 Jsou laboratorni druhy relevantni pro pfirodni organismy (mezidruhova
variabilita)
« ? Citlivost druht v laboratofich vs. v pfirodé

« v laboratofich zpravidla druhy s malou citlivosti — ,,robustni® druhy Ize chovat
ALE prirodni = citlivé ne

? Jsou pouzity citlive parametry (endpointy)
» Klasické testy = mortalita << citlivéjsi reprodukce (ale méné vyuzivana v biotestech)

« ? Je relevantni laboratorni expozice pro prirodni podminky
Biodostupnost latek / ,,ageing” latek
Expozice v optimu (potrava, podminky — pH, T)
Spoluptisobeni stresovych faktoru (dal$i latky, klima, predace/kompetice)
Adaptace organismu




EXTRAPOLACE ECx/NOEC -> PNEC

« Vyuziti faktoru pfi extrapolaci
- UF — uncertainity factors,
- AF — assessment factors

Hodnoty UF/AF zpravidla = 2, 5, 10, 100, 1000
(podle konkrétniho predpisu / zakona / akceptované dohody mezi
pozadavky spolec¢nosti a potfebami prumyslu/spotrebiteli)

Vyuziti faktort: nasobeni (déleni) ziskanych vysledku ekotoxicity

PNEC = EC50/ AF

- 2 nizSi PNEC - ,vice protektivni“ (konzervativni) odhad




- odvozeni PNEC = bezpecna koncentrace
- nastaveni ,limitd“ (EQS - environmental quality standards)

Hodnoty ekotox. EC50 / NOEC

Extrapolace pomoci faktori (priklady)

Assessment

Dostupna data
factor

L(E)C50 short-term toxicity tests 1000
NOEC for 1 long-term toxicity test 100

NOEC for additional long-term 50
toxicity tests of 2 trophic levels

NOEC for additional long-term 10
toxicity tests of 3 species of 3
trophic levels

PNEC (limity, EQS)




- odvozeni PNEC = bezpecna koncentrace
- nastaveni ,limitd“ (EQS - environmental quality standards)

Hodnoty ekotox. EC50 / NOEC

Extrapolace pomoci faktori (priklady)

Dostupna data

Species sensitivity distribution (SSD)

statisticka metoda — zohledni dostupna data

L(E)C50 short-term toxicity tests
NOEC for 1 long-term toxicity test

NOEC for additional long-term
toxicity tests of 2 trophic levels

NOEC for additional long-term
toxicity tests of 3 species of 3
trophic levels

Al = EC50 vice druhti
factor
8 10 H azte::;\I - barablutus
1000 R i
L; 4 reingérﬂd?i\i]iamis
1 OO % 60 tt'JrI:tlasl;lltllllls
T’b; ZZ?EETES Hazen plotting
50 E 40 lgm;l);lgfus Loglogistic fitting [
E D. magna
é B / CG}E:I nifi
° ’/(. decisum .
10

HC5 = 95% protection level

PNEC (limity,

EQS)

[C]



Shrnuti — odvozeni a vyuziti EQS

Efekt

Expozice (davka) (Jaka expozice vyvola efekt ?)

e g\
Atmosp — [ ', "
heric e L e . S

/}Zfﬁ/posit

ion

Laboratorni a polni studie
Ekotoxikologické testy

KONCENTRACE
v prostredi PNEC
Méfena nebo (limit, EQS)

modelovana (PEC =

Predicted Env. Conc.) 3
RIZIKO existuje kdyz PEC / PNEC > 1




Ekotoxikologie V PRAXI

Priklad 3
Posouzeni environmentalnich rizik
veterinarnich IécCiv




LecCiva a jejich regulace

 Zakladni dokument - Zakon o léCivech

— Nyni Zakon €. 378/2007 + prislusne provadeci
vyhlasky

* Autority (kontrola)
— EU: Evropska lékova agentura (EMA)

— Narodni
« SUKL (Statni ufad pro kontrolu &giv)
« USKVBL (Ustav pro statni kontrolu veterinarnich biopreparatt a 1é&iv)




LeécCiva — zakladni udaje

v CR (2. &tvrtleti 2007) registrovano 51 000 variant
léku a l[éCebnych pFipravku — cca 1200 aktivnich latek

— Veterinarni lécCiva (2012) > 1000

* v UK v roce 2000 registrovano vice nez 3 000
aktivnich latek

« Dalsi ,nebezpecné” faktory uzivani leCiv
— Léky obsahuji pomocné latky, plniva, pigmenty, vosky, tmelici latky

— kromé |léCiv se ve zdravotnictvi pouzivaji napr. i diagnosticke latky
(kontrastni latky NMR), dezinfekce

— latky pfirozené bioaktivni
* interakce latek ve smésich
 dlouhodobé ucinky v nizkych koncentracich ?
— Veterinarni lecCiva:
 velka spotreba (velka zvirata)
* intenzivni stajovy chov (Casté preventivni uziti VP —
profylaktické branéni infekcim) ...




Jednotliva léCiva maiji ruzny profil
bezpecnosti/ucinnosti:

a&inna latka léCebna toxicka
hladina/davka hladina/davka
aminofylin 44 - 111 pmol/l > 110 pmol/I
digoxin 1-1.9 nmol/Il > 3.2 nmol/I
gentamicin 2 -8 pmol/Il 4 — 8 pymol/l
100x vyssi
f [ - k
enbendazo 5-50 mg/kg (10gm/kg — lab.)




Farmaka pro humanni Farmaka pro

medicinu veterinarni medicinu
Exkrece (odpadni Exkrece (odpadni Komunalni odpad Exkrece
vody z nemocnic) vody z domacnosti) (nevyuzite léky)

~_— e 1

Cistirna odpadnich Popelnice v Hndj, kompost
vod

.
.*

/ / Upraveny kal

Zpracovani kalu

\ llllllllllllllllllllll Plilda
Povrchova voda  Mgsaesesssmse \ /
Podzemni voda

Vodni mikrofléra

Skladka ¥

3
3
3
3
3
3
.
3
‘e
-

A Pitna voda

Vyroba farmak

_ Upraveno podle: T.Heberer, Toxicology Letters 131, 5 — 17 (2002)




LecCiva a jejich regulace

* Registrace léCiv pred pouzitim
— prukaz a dokumentace cilové aktivity ve srovnani s existujicimi postupy
— farmakokinetika (ADME)
— bezpecnost = toxikologie
(+ nové i bezpecnost pro Zivotni prostredi ...)

 Dokumentace celého zivotniho cyklu
— vyroba, pripravy v lékarnach, kontrola kvality,
— aplikace, reporting vedlejSich ucinkd,
— likvidace (nebezpecfny odpad)

« Dusledné sledovani - farmakovigilance
— Pharmaco (tykajici se IéCiv) vs. vigilance (hlidani, obezretnost)
— Bezpeclnostni profil pripravku
» Kazdé IéCivo (IéCivy pripravek) s sebou nese urcité riziko
» Bezpeclnostni profil pfipravkl se vyviji po celou dobu, kdy je pfipravek v praxi

(neznamé interakce, pouzivani v neprovérenych indikacich — off label, vznik
rezistence, pouzivani u rizikovych skupin — vék, onemocnéni, genotyp.....)

* Povinnost zu€astnénych stran (lI€kafi, pacienti) hlasit nezadouci ucinky
— Reflexe pfinosu : rizik (risk:benefit ratio) v prubéhu uzivani
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= ca-a
O
; Registrace VLP Home » Registrace a schvalovant » Schvalovani VP » Seznam VP
=
Schvalavani VP .. v o . . . v s e
;‘ Seznam veterinarnich pripravku schvalenych dle zakona c. 166/1999 Sb. o veterinarni peci
; Evidence VTP
; Mapsal uZivatel Karla Dockalova
= Klinicke hodnocent Zde je k dispozici aktualni seznam schvalenych VP.
o Biocidy Aktualizace: 8.6.2012
e
e
c MRL
ACETAPHLOX UNIVIT 145-09.
Dotazy a odpovedi ACRIFLAVIN DAJANA PET 059-09.
ACTIVE HORSE SILVITA 178-09.
AD Ab ELISA TEST LINE 37-96/1
ADIAVET PARATUB 0.K.SERVIS 061-04
. ADVAFLEX VETRISOL 034-09.
Listopad 2012 - CR AFTER PENCO s.r.o. 042-08.
g AGILIUM SOGEVAL 113-08.
> 1000 povolenych VP : _
AKVIT PODPORA KLOUBU PRO KOCKY S TAURINEM PHARMA AKTIVA 039-07.
AKVIT PODPORA KLOUBU PRO PSY PHARMA AKTIVA 040-07.
AKVIT PROTI KLISTATOM PRO KOCKY S TAURINEM PHARMA AKTIVA 041-07.
AKVIT PROTI KLIETATOM PRO PSY PHARMA AKTIVA 042-07
AKVIT VITALITA A VYTRVALOST PRO PSY PHARMA AKTIVA 043-07.
AKVIT VITAMINY A MINERALY PRO KOCKY PHARMA AKTIVA 044-07.
AKVIT VITAMINY A MINERALY PRO PSY PHARMA AKTIVA 045-07.
AKVIT ZDRAVA KUZE NADHERNA SRST PRO KOCKY S TAURINEM PHARMA AKTIVA 046-07.



Registrace leCiv

« Soucasna legislativa (EU od 2001 / revize 2008)

* Pred povolenim uzivani IéCiva.
- Priprava registracniho spisu (dossier)

- Soucasti registrace :
hodnoceni ERA (Environmental Risk Assessment)

->Humanni I&Civa:
ERA se vyzaduje, ale jeji vysledky nemohou oviivnit pomer
Lbenefit/risk" = ERA nemizZe byt divodem nepovoleni Iéciva

- Veterinarni léCiva:
ERA miiZe byt divodem nepovoleni Ieciva (ale v praxi od roku 2001
nebylo zadné lécivo zakazano / nepovoleno vzhledem k ERA)

 Dossier (véetné vSech vysledk() je majetkem navrhovatele
|eCiva (firmy)
- Utajeni / nedostupnost vysledkl verejnosti




Hodnoceni ERA veterinarnich IécCiv

» Specificky postup / Guideline (viz priklad dale)
— Doc. Ref. EMEA/CVMP/ERA/418282/2005-Rev.1

— REVISED GUIDELINE ON ENVIRONMENTAL IMPACT
ASSESSMENT FOR VETERINARY MEDICINAL PRODUCTS IN
SUPPORT OF THE VICH GUIDELINES GL6 AND GL 38

— VICH GL 6 — Ecotoxicity Phase |
— VICH GL 38 - ECOTOXICITY PHASE II

(VICH - Veterinary International Conference on Harmonization)




Schema ERA (Environmental Risk Assessment)
veterinarnich léCiv dle legislativy

STOP inMhass Funlaan
Hh:’h
R g

v PG> 100 ppfp

FEL cadculation b PEC i * 1

__-—\‘\\ & VNP lssnbparaskc

exE I8 J acela, Toaloiy ta Candeacme Snd Pliams "T...-‘HIH'L",._H
K. in I3 scilm &corie boeicty leatin Daphsid ™ = 9 A

furthar dota on fabe and sffects
I |




Hodnoceni expozice Veterinarnich léCiv

Mohou existovat rizné cesty expozice (vstupy IéCiv do prostredi),

Ale z hlediska legislativniho posuzovani rizik (vyznamu) pro ZP jsou uvaZovany
jen néktere - presné definované:

Table 1. Predominant exposure routes of veterinary medicines in key livestock species.

Livestock category Slharry Grazing Loss at application/ Direct entry
application animals exposure outdoors into water™

cattle X X X X
pigs X
horses and ponies X X
sheep/goats X X X
poultry X
fish farms X X

* this can mean direct excretion. loss from the fleece/hide or direct entry of the veterinary medicine

Intensively reared animals Animals on pasture
% g;_. _
[ ,}*‘ ..
Spreading of manure Excretion of
on arable land l dung [/ urine

' _
- 8 ronoft

leaching N lzaching

groundwater



Priklad: Proved'te hodnoceni environmentalnich rizik lIéciva ....
(skutecny pfipad hodnoceni — nazev konkrétniho pripravku utajen)

G
HO_  CH, H3 N : Pripravek ,,Doxylék*

g." (Doxycyklin - synteticke tetracyklinoveé antibiotikum)

ogH Q DHD

Identifikace pripravku: ,Doxylék“ Mix 100 premix ad us. vet.

Pripravek obsahuje v 1000 g: Doxycyclini (ut hyclas) 100,0 g
Ethylcellulosum, Zinci stearas, Acidum stearicum, Monodiglycerida, Butylhydroxytoluenum, Alcohol
stearylicus, Paraffinum liquidum, Maydis farina

Cilové druhy zvirat: Prase

Podavané mnozZstvi a zptsob podani:

Pripravek Doxylek Mix 100 premix ad us. vet. se podavava dobfe zamichan v krmivu tak, aby denni
prijem pFipravku v krmné davce obsahoval 10 mg/kg z.hm. prasat. Doporucuje se davka 2000 — 3000 g na
1000 kg konecCného krmiva, kdy je nutno zohlednit mnozstvi denniho prijmu krmiva a zivé hmotnosti zvirat.
Lécba se opakuje po dobu péti dna.

Metabolismus (vybrané info): V pribéhu prichodu aktivni latky zvifetem dojde k metabolizaci asi 5-10%
davky doxycyclinu, kdezto zbyvajicich 90-95% je a vyluCovano mocCi a vykaly v nezménéné podobé ven.




Krok 1: Phase | of ERA (environmental risk assessment)
of a VMP (veterinary medicinal product) ? Je latka vyznamna z hlediska ERA ?

Figure 1. Phase I Decision Tree

1. Is the VMP exempt from the N 2 Is the WVMP a natural substance.
need for an EIA by legislation — P the use of which will not alter the

and/or regulation? concenfration or distribution of the
\ / substance in the environment?

STOP No

4 Is the VMP mtended for use in a

minor species that is reared and < No 3. Will the VMP be used only in
freated sinularly to a major species

for which an EIA already exists? Ye /
No

ST OP

Ye" \
5. Will the VMP be used to

6. Is the VMP extensively
> metabolized in the treated animal?

y

Aric E—7 I ~ — >
- AQUATIC Is t.he WVMP used to treat TERRESTRIAL

| aquatic or terrestrial species? |

non-food animals?

treat a small number of
animals in a flock or herd?




? Je latka vyznamna z hlediska ERA ?

g

. ., — 7. Is the VMP used to treat —
AQUATIC » o TERRESTRIAL
¢ aquatic or terrestrial species? ¢
8. Is entry into the aquatic Yes v 14. Is entry to the ferrestnal
. . 1 c5 . .
environment prevented by disposal » STOP 4—— environment prevented through disposal
of the aquatic waste matrix”? of the terrestrial waste matrix?

i}]c No

0. Are aquatic species _ .
_ 4 P N 15. Are amimals rearad
reared in a confined facility? A
y on pasture’ -




Phase |

Jsou pf'ekrgc':eny dohodnutné ,,limity“? (PECsoil <100 uglkg)

9. Are aquatic species
reared in a confied facility?

Yes

Yes 10 Is the VMP an ecto-
and/or endoparasiticide?

LNG

11. Is the environmental
introduction concentration

Yes

(EIC,quatic ) Of the VMP
released from aquaculture
facilities < 1 ng/L?

No

Yes /

12. Do data or nutigations
exist that alter the EIC, a7

g

Yes

13. Is recalculated
EI‘:?EII['I.'LEtI.l: {h: 1 “‘gll'n

No

Phase 11

Tailored to address
issues of concern

Yes
PSTOP 44—

W

15. Are ammals reared

on pasture? Ves

\A 16. Is the VMP

an ecto- and/or
No endoparasificide?
No Yes

17. Is the predicted
environmental concentration
of the VMP 1n so1l (PEC.;)

<100 ug/kg I

18. Do any muitigations
exist that alter the PECso1l?

Yes ‘

19 Is recalculated N
. O
PECsoil < 100 neke?

No

<



Vypocet PECson

Hodnota PECsqi (Predicted Environmental Concentration pro pudu) je vypoéitina dle nasledujic

rovnice (EMEA/CVMP/ERA/418282/20055.11/65, vzorec &,1);

PECsoilinitial (ng'kg) =

Vysvétlujici pojmy jsou zachovany v puvodnim jazyce (angli¢ting) pro vylouéeni moznych chyl

DxAdxBWxPx170xFh 1000
1500x10000x0,05xNyxH |

v piekladu.

Symbol | Popis Odpovidajici hodnota

D Daily dose of active ingredient (mg/kgb.w.) Doxveycelin 10mg'kg

Ad Numer of days of treatment 5 days

BW Animal body weight (kg) weaner pig(12.5)
fattening pig (65)
sow with liter (240)

P Animal turnover rate per place per year (place-. y1) weaner pig(6,9)
fattening pig (3)
sow with liter (1)

170 EU Nitrogen spreading limit (kg N/ha)

Fh Fraction of herd treatment 1

1500 Bulk density of dry soil (kg/m°)

10000 | Areaof 1 hectare (mZ/ha)

0,05 Depth of penetration into soil (m)

Ny Nitrogen produced in one year perplace(kg weaner pig (2.25)

N/place/year) fattening pig (7.5)

sow with liter (26)

H Housing factor either 1 for animals housed throughout | weanerpig (1)

the year or 0.5 for animals housed for only 6 months

fattening pig (1)
sow with liter (1)

- 1000 Conversionfactor (1000 ug/mg)




Konkrétni hodnoty PEC; dle typu chovaného zvifete:

Tvp zvirete PEC, vypocet Hodnota (ug/kg)

Selata (weaner pig) [ 10x5x12,5x6,9x170x1 } 00 434,44
 1500x10000x0,05x2,25x1

Prasatana vykrm (fattening pig) | (  10x5v65x3x170x1 294,67
k1500:::100001:0,05:::?,5.1:1} o

Prasnice (sow with liter) [ 10x5x240x1x170x1 104,62
le0[11:1000[11:0,05::26::1}:1000

Zaveéry z vipoctu PEC

Ptedpokladané koncentrace piipravku "Doxylék" Mix 100 premix ad us. vet. v pudé je vétsi nez
100 pg/kg pro aktivnislozku - doxycyclin -u vsech typtu zvitat. Z téchto divodu se piedpoklada
vstup této latky 1 do vodniho prostiedi a je tudiz potieba vypocitat pfedpokladané koncentrace

doxycyclinu(PEC) ve vodach u kazdé kategorie zvirat.

V piipadé davkovani pfipravku u kategorie prasnic - vypocet PECyy piekroéil velmi mirné
(104,62 pg/kg) normou stanovenou hranici 100 pg/'kg, tudiz nepfedpokladame vyrazny vstup do

vodniho prostiedi.




—>Phase |l - je treba realizovat dalsi kroky:
->Vyhodnotit PEC pro dalsi slozky prostredi
—->Voda, Podzemni voda

—2>Vyhodnotit RQ (risk quotient) pro kazdou trofickou
uroven
—2>VypocCet PNEC - Vypocet HQ

-> Dva stupneé (tiers)

—>Tier A—levnéjsi / rychle testy, aplikace AF,
konzervativni hodnoceni:
pokud riziko nelze vyloucit - Tier B

> Tier B — pozadavky na dalsi data / reprodukcni testy
apod.




Léciva pro zvirata v intenzivnich chovech — Phase i

Figure 2. Decision tree/Flow diagram for VMPs used for intensively-reared animal systems

Physical-Chemical Studies

- UV/VIS absorption spectra

- Melting pomnt/Melting range

- Water solubility

- K:m'

- Dissociation constant in water
- Vapour pressure (calculation)

Environmental F ate Smdies

- Biodegradation 1n soil
-Ey/K, of soil

- Photolysis (optional)
- Hydrolysis {optional)

TIER A

Environmental Effect Studies

Terrestrial

- Nitrogen transformation™

- Terrestrial plants growth

- Earthworm subacute/reproduction
Aquatic

- Algae growth inhibition

- Daphinia immobilization

- Fish acute toxicity

'

Calculate the PECs_;; and compare the PECs with each PNEC, calculate RQs for all taxonomic levels tested.
If all RQs are <1 and other critenia are met®, STOP. If not, consider PEC refinement

|

Refine PEC, ., for compartment(s) of concern and recalculate RQ using PEC
If all FQs are <1 and other criteria are met®, STOP.
If not, do additional testing from lists below only for the relevant species below.

refinad-

TIER B

'

* RQ from PEC
aquatic invertebrate = 1.

sw —refined for

-

Environmental effect studies

* LogKow = 4, and
following consideration




L
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¢iva pro zvirata v intenzivnich chovech — Phase I

TIER B

¥

*RQ fromPEC,, -4 fOr
aquatic invertebrate = 1.
Consider

PEC: ediment PNEC ACEIVELT.
I[FRQ =1, do sediment
study

Environmental effect
studies

Environmental effect studies

Terrestrial

- Nitrogen transformation test (100 days)

- Terrestrial plants growth test (more species)
Aquatic

- Daphnia reproduction

- Fish early-life stage

- Algal growth mnhibition
{use NOEC of Tier A test)

* LogKow = 4, and
following consideration
given in Section 3.2.2

1

Environmental fate studies

- Bioconcentration in fish

1

l

Freshwater
-Sediment invertebrate
species toxicity

If all RQs 12 now <1 and other criteria are met STOP.
If not. seek regulatory guidance for further studies or
risk management options

IfBCF=1000 STOP

If =1000 seek
regulatory guidance




Vipocet PECequninater @ PE Corgocemater

Hodnota PECerpundrater (predicted environmental concentration pro vodu) je vypocitana dle
nasledujici rovnice (EMEA/CVMP/ERA/418282/2005 s.37/63, vzorec & 31-33):

PEC eronndmater (2/) = PECporawater
PEC:&:’.XRHG:&:’.’
PEC cromndwater =
(_I-lgﬂ) 12:-_"&:'.'— 1;'.2::'.?.'.{1 |:”:| |:| |

’ KD:&:’.’ \]

Kool -water = (FairssincKair - vasr) + megm:':+: Fsolidssix 1000 xRHO 04 |
)

Vysvétlujici pojmy jsou zachovdny v pivodnim jazvce (angliéting) pro vvlonéeni moinych chvb
K FPcMW 3| vprekladu.
air- mater _ Symbol Popis Odpovidajici

SOLxRxTEMP hodnota

PEC. . oundmater | Predicted environmental concentration in groundwater
Kpwia= FocmincKose (ug/D)

RHO..; Bulk density of fresh soil (kg/m?) 1700

RHOyiq Density of soil solids (kg/m?) 25

Fair..g Fraction air in seil (m*/m?) 0.2

Fwater,; Fraction water in soil (m*/m?) 0.2

Fsolid,,; Fraction solids in seil (m*/m’) 0.6

Focaa Weight fraction organic carbon in soil (kg'kg) 0,02

TEMP Temperature at air-water interface (K) 285

R Gas constant(Pa.m*/mol. K) 8314

VP Vapour pressure (Pa)

MW Molecular mass (g/mol)

SOL Water solubility (mg/1)

Kooiwater Partition coefficient solids and water in soil {(v/v,

m*/m?)
Kp..a Partition coefficient solids and water in soil {(v/w, lkg)
| Kair-water Partition coefficient air and waterin soil (m3.-'m3‘)
Koc Water-organic carbon distribution coefficient (Lkg)
PEC.a PEC: oil-initial calculated based on a mixing depth of weaner pig (108 6)
20cm in soil {i.e. PEC:oil-iniat'4) (ug/kg) fattening pig (73,67)
(26.135)




dle tvpu chovaneho zvifete:

. 1.034x1000 )

Typ zvirete PECwixRHO:: | Hodnota PEC gypfacemater
i PECeroundmater =
u'gm Keoii-warx1000 | (ng/D
Selata (weaner pig) (108.6x1700) 178 53 59,52
\1034x1000,)
Prasata na vykm (73.67x1700 ) 40,37
Fattening b L 1=12112
(fattening pig) | 10341000
Prasnice (sow with liter) | [26.155x1700) 43,00 14,33

Zavery 3 vypoctu PECgypcewater

Vypoéitane hodnoty predpokladanych koncentraci v povrchovych vodach (PECncfacevater)
prekracuji hodnotu 1 pug/l, ktera je povazovana za bezpecnou a Zivotni prostfedi nezatézujici
(CVMP/VICH/592/98 - Fdze I - otazka ¢. 11). Z tohoto diivodu je nutno dolozt
ekotoxikologicke informace o uéincich teto aktivni latky (doxvevclinu) na pozadovane troficke
urovne (CVMP/VICH/790/03) a stanovit riziko zatéze (R.Q)) pro Zivotni prostfedi




Akyatické prostiedi

#Studie provedene na fasach (eukaryotni organismus)

- Hodnoceni-uéinku: sumarizace dostupnych dat ... jen pfiklady / vybér

Parametr Koncentrace | Doba expozice Testovany organismus | Zdroj

ECs, 15.2mg/ 48hodin Chiorella vulgaris (Femandez et al., 2004)

ECs; 1,30 uM? 35 dni Zelenéfasy (Wilson et al.. 2004)
Studie provedené na sinicich (prokaryotni organismus)

Parametr Koncentrace | Doba expozice | Testovany organismus | Zdroj

EC; 0.95 nM? Tdni Sinice-fytoplankton (Wilson et al., 2004)

ECs 1.93 uM? 33 dni Sinice-fytoplankton (Wilson gt al.. 2004)
Studie provedene na korvsich

Parametr Koncentrace | Doba expozice | Testovany organismus | Zdroj

EC;; 156 mgl 48h Daphnia masng (Femandez et al . 2004)

ECs 0,28 uM? 7 dni Cladocera-perloocky (Wilson et al., 2004)

ECs 0.18 pM? 35dni Cladocerg-perloocky (Wilson et al.. 2004)
Studie provedené na vodnich rostlinach

Parametr Koncentrace | Doba expozice Testovany organismus Zdroj

NOEC nistu 300 pgl Tdni Lemna gibba (Brain et al.. 2004)

EC30-délka 0.42 ymol?? 35dni Myriophvlum sibiricum | (Brain et al.. 2003)

kofene

EC50 - mnoZstvi 0.12 pmol?? 35dni Myriophvlum sibiricum | (Brain et al.. 2005)

susmy
Studie provedene na rvbach

Parametr Koncentrace | Doba expozice Testovany organismus | Zdroj

NOEC 50mgl 96h Dawio rerio (Femandez et al.. 2004)




Vypocéty RIZIK (HQ)

Fypoéet rizikovych kvocientii (RQ) pro necilové organismy pridnilto a vodniio
prostiedi

Veskeré vypocty uvedené v tabulce jsou provedeny dle pokynt norem
EMEA/CVMP/ERA/418282/2005a CVMP/VICH/790/03.

RQ =PEC/PNEC (pro puduse vychazi z PECgiinitial. Pro vodni prostiedi se pouziva

PECswtasewate)

CVMP/VICH/790/03)

Piehled necilovych organismi, k nim odpovidajicich hodnot AF, PNEC a vypocitanvch RQ

(rizikovych kvocientl)
Troficka Organismus ECs/NOEC | AF PEIC RQ
(selata) | (krmna (prasnice)
prasata)

fasy Chiorella vulgaris 15,2 mg/ls 100 152 0.3916 0.2656 0,0943
korvi Danhnia masna 156 mg/1* 1000 136 0.3815 0.2588 0.0919
rvby Danio rerig (=50 mg/1%) 1000 50 (1,1904 (0.8074) (0,2866)
rostliny Daucus carota (=1000 pg1%) 100 10 (5.95200 (40370 (1.4330)
rostliny Triticum gesthvum (=3772 mg/1%) 100 37720 | (0.,0016) (0,0011) (0,0004)
rostliny Vicia sativa (=3772 mg/1%) 100 37720 | (0.0016) (0.0011) (0,0004)
mikroorganismy | microorganismmn- 45 mg/15 * 45000 0,0013 0,0009 0,0003
ZiZala Elsenia foetida (=1000 mg/1*) 10 100000 | (0,0006) (0,0004) (0,0001)

* norma neuvadi pfesné ¢islo hodnoticiho faktoru (AF) - za PNEC povazZovananejnizii méfena
koncentrace zplisobujici negativni ovlivnéni organismu v dané studii

** hodnoty v zavorkach ( ) udavaji nejvyssi testované koncentrace v jednotlivych studiich, které
viak nevvkazaly zadné vyznamné efekty (tj. hodnoty NOEC) - nebylo dosazeno ECspa do
vypolti RQ (rovnézuvedeny v zavorkach) byly dosazovany pravé hodnoty NOEC.




Interpretace HQ

Zdveéry 7 vwpocdti RO

Z vypocturizikovych kvocienti vyplyva, ze aktivni latka - doxycyclin - v pfipravku "Doxylek"
Mix 100 premix ad us. vet. neni rizikem pro akvatické organismy, v piipadé testu s rybami byl
RQ>1, nicméné v testu nebylo dosazeno ECs, ale koncentrace nezpiisobujici Zadny uéinek —
NOEC, muzeme tedy pfedpokladat, Ze ucinek vyvolavajici koncentrace bude vyssi. Proto
vypocteny RQ pro Danio rerio je pouze orientacni.

U terestrickych trofickych urovnirizikovy kvocient nepfekro¢il hodnotu =1 v pfipadé
mikrobialnich aktivitani pudnich bezobratlych (ziZzala) ve vSech posuzovanych kategoriich
dosaZeno - nejvyssitestovana koncentrace byla 1000 pg/l, ktera Zzadny efekt nezpusobila. Ve
studii s dalsimi druhy rostlin Triticum aestivum a Vicia sativa takeé nebylo dosazeno 50% ucinku
doxycyclinu, ale zde byly rostliny exponovany jesté vyssim koncentracim kolem 3000 mg/1. Na |
zakladé téchto dvou studii, miZzeme opravnéné pfedpokladat, Ze hodnoty RQ budou i pro rostliny
(producenty)nizsinez 1 (a to 1 v pfipadé Daucus carota).




SHRNUTI

* Podobne principy jako bylo ukazano na
prikladech jsou uplatnovany i v dalsich
oblastech
— Environmentalni normy (EQS, pfriklad

odpady):
> kaly COV, vytéZené sedimenty, voda ...
— Nebezpeéné latky (priklad veterinarni l1€€iva)
-> pesticidy, biocidy
- komplexni legislativa REACH (viz dale)




Evropska strategie
rizeni chemickych latek

REACH




EU a hodnoceni rizik chemickych latek

* Pred r.2000 * 40 ruznych direktiv EU (nafizeni) a
dalSich norem pro hodnoceni a rizeni nebezpecnosti /
rizik chemickych latek

— Regulation EEC 793/93 —Existing substances

— Dir. 67/548/EEC — New substances

— Dir. 98/8/EC — Biocides / Plant Protection Products
— Further Directives — E.R.A. of new pharmaceuticals
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EU a hodnoceni rizik chemickych latek

Existujici chemikalie
— > 100000 latek dle EINECS

(European Inventory of Existing Commercial Chemical Substances, EINECS)

— > 2700 HPVCs (High Production Volume Chemicals)
* Produkce > 1000 tun

— Chemikalie se specifickym Fizenim
 Pesticidy, biocidy, léCiva ... viz jinde

— Seznamy prioritnich latek (< 100 chemikalii celkem)
« CMR - Carcinogenic, Mutagenic or Reprotoxic chemicals
« EU Water framework directive

* Endocrine disruptors
« POPs




REACH
Registration, Evaluation and Authorisation

of Chemicals
— 27-2-2001: White Paper on the Strategy for Future Chemicals Policy
— 23-10-2003: Commission’s proposal REACH

— Prosinec 2008: Povinna pred-registrace (,phase-in®)
(vSechny chemikalie musely byt registrovany u ECHA)

ECHA > REACH 2013 European Chemicals

REACH 2013 Agency
(http://echa.europa.eu)

31 May 2013 is the deadline for industry to register all phase-in substances manufactured or
imported in the EU at or above 100 tonnes a year. ACT N (_J\.'"-J[
The number of phase-in substances intended to be registered by 31 May 2013 is shown in the table
below. It is the result of a survey ECHA conducted with all pre-registrants that indicated 2013 as

REACH
their registration deadline. 2 O 1 3

Phase-in substances intended to be registered for 2013 deadline

Mumber of substances for which at least one potential registrant has declared the intention 3857 Calendar
to register the substance.

of which were registered by the 2010 deadline 868 11-12 October 2012
Second Lead registrant workshop
of which are 'new' phase-in substances to be registered for 2013 deadline 2989
Webinars
h nF "nowr’ nh: H *n ho H Far N1




* Hlavni cile
— Ochrana zdravi a prostredi
— Posileni kompetitivhosti EU prumyslu
— Posileni transparentnosti
— Zamezeni fragmentace prumyslu
— Integrace ruznych politik / v€etné nadnarodnich
— Shnizeni pouzivani organismu pro testy (zamezeni duplicitnim testum)

* Pristup

— Odpovédnost je na prumyslu: ziskava a poskytuje data
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b E (@l j REACH : Registration, Evaluation and Authorisation of CHemicals
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REACH comes into force _/

Start of the pre-registration phase

S

End of the pre-registration phase

-

Registration of:
= 1000 to/a
R50-53 = 100 to/a
CMRcat1,22z 1 to/a S

z 100 to/a
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REACH: data

 Data pozadovana v REACH pro kazdou latku
(registracni dossier)
— Fyz-chem parametry, napfr.
« Kow, bod varu, vypar (Henryho konstanta)
— Toxikologie (lidska), napfr.
« Akutni a chroncka toxicita, iritace na kuzi, karcinogenita
— Environmentalni rizika — ekotoxikologie, napr.
« Akutni a chronicka toxicita, biodegradace, bioakumulace
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REACH - pozadavky na testy (eko)toxicity

Pozadavky se zvysSuji v souvislosti s produkci:
Pro kazdou vysSi kategorii (fonaz) musi byt splnény i pozadavky pro nizSi kategorie

Classification categoriaes - Test requirements in REACH
| =1t | =10t =100t
New or
prioritised
substance
Reproductive toxicity (a generation test) | no ne | no no
Chronic toxicity and cancer no no | no
90-day study | no no
28-day study | no mo
Acute toxicity (a second route of exposure) no no

Acute toxicity | no
Skin allergy Bl
Skin and eye irritation no
Mutagenelcity (in vitro) | no
Further ecotoxicity studies (ind bong term tests) | no
Acute toxicity: fish . No
Acute toxicity: algae . no
Acute toxicity: Daphnia . no

Biotic degradation . no
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REACH - Jake testy konkretne?

REACH - specifikace konkrétnich metod: > OECD guidelines

1-10 T {Annex YI)

Physical-Chemical Data QECD TG Test Description
Density 109 Density of Liquids and Solids
Melting point 102 Melting Point/Melting Range
Boiling point 103 Boiling Point
Water solubility 105 ‘Water Solubility
Vapour Pressure 104 Vapour Pressure
Flash paint DJEC A9, A10
Flammability/Self ignition temperature DJEC Al15, AlG
Explosivity Ball Fall Hammer (Impact) and Koenen (Burn), Friction Sensitivity Test
Impact on surface tension 115 Surface Tenslon of Agueous Solutions
Oxidizing properties OPPTS B30.6314 or OJEC A7
Granulometry (regarding solids) | 110 |Particle Size Distribution/Fibre Length and Diameter Distributions.
Ecotoxicology OECD TG Test Description
Acufe toxicity to daphnids 202 Daphnia sp. Acute Immaobilisation Test
Toxicity to algae 201 Alga, Growth Inhibition Test
Ready blodegradability 3014 DOC Die-Away Test
3018 CO2 Evolution Test
3010 Closed Bottle Test
301E Modified OECD Screening Test
J01F Manometric Respirometry Test

10-100 T (Annex VIIl)

OECD TG

Physlcal-chemical data
Abiotic degradability (Hydrolysis)

Test Description
Hydrolysis as a Function of pH (5 Day)

Adsorption/Desorption Screening

Ecotoxicological data
Short-term toxlcity to fish
Activated sludge inhibition test

OECD TG
203
208

Adsorption/Desorption Using a Batch Equilibrium Method
Test Description

Fish, Acute Toxicity Test
Activated Sludge, Respiration Inhibition Test
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REACH - Jake testy konkretne?

REACH - specifikace konkrétnich metod: > OECD guidelines

100-1000 T (Annex [X)

Physical-chemical data

OECD TG

Test Description

Stability in organic solvents and identity
of relevant degradation products

Dissociation constant 112 Dissociation Constants in Water
Viscosity 114 Viscosity of Liguids
Ecotoxicological data 0ECD TG Test Description

Daphnia reproduction test (21-day) n Daphnia magna Reproduction Test

Long-term toxicity for fish 215 Fish, Juvenile Growth Test

Simulation of biatic degradation in surface water 309 Aerobic Mineralisation in Surface Water - Simulation Biodegradation

Mest

Simulation of biotic degradation in soil 307 Aerobic and Anaerobic Transformation in Soil

Simulation of deposits in the sediment 308 Aerobic and Anaerobic Transformation in Aguatic Sediment Systems
Identification of degradation products

Binaccumulation in fish 305 Bioconcentration: Flow-Through Fish Test
Further studies on adsorption/desorption

Short-term testing for terrestrial 07 Earthworm, Acute Toxicity Tests

invertebratestes 150 11267:1999 | Toxicity to Collembela (Folsomia candida)

Effects on soll microorganisms 216 Soil Microorganisms, Nitrogen Transformation Test

217 Soil Micro-organisms, Carbon Transformation Test

Short-term toxicity to plants 208 Terrestrial plants, Growth Test

¥1000 T (Annex X)

Ecotoxicological data OECD TG Test Description

Further testing of biotic degradation Tests to be
. determined

Further information about fate and behaviour 302 Inherent Biodegradation Tests and other studies

of the substance and/or its degradation
Ipmdl.u:ts in the environment

Long-term toxicity for terrestrial invertebrates 227 Earthworm Reproduction Test (Eisenia fetida/Eisenia andrei)
I Long-term toxicity for sediment organisms 218 Sediment-Water Chironomid Toxicity Using Spiked Sediment
219 Sediment-Water Chironomid Toxdeity Using Spiked Water
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OECD Guidelines — celkem 5 rad

OECD guidelines — fada 2 ,,Effects on biotic systems*
*35 navodu - guidelines 201 — 235 (listopad 2012)

*http://www.oecd-ilibrary.org/environment/oecd-guidelines-for-the-testing-of-chemicals-section-2-effects-on-biotic-systems 20745761

[ Francais
xon BOOKS | PAPERS | STATISTICS | FACTBOOK | GLOSSARIES Welcome
OECD llemT}' S Masaryk University
Advanced Search Search Tipe -
Help = Contact Us = About My Account details = My Marked List = Log out

_(Yuu are here: Home / Books / OECD Guidelines for the Testing of Chemicals, Section 2

OECD Guidelines for the Testing of Chemicals, OECD Guidelines for the Testing of Chemicals Subseribe to the foed
Section 2
Effects on Biotic Systems
CECD it Hide ! Show Abstract
Sﬁﬁi’um The QECD Guidelines for the Testing of Chemicals is a collection of about 100 of the most relevant
>>'E,Eirc-rhe§m§a|s internationally agreed testing methods used by government, industry and independent laboratories to
E’ﬁgc"f[’;' 2 identify and characterise potential hazards of new and existing chemical substances, chemical preparations
g;ggt_li: and chemical mixtures. They are a set of tools for professionals, used primarily in regulatory safety testing
and subsequent chemical and chemical product notification and chemical registration. They can also be
gﬁ used for the selection and ranking of candidate chemicals during the development of new chemicals and

products and in toxicology research. This group of tests covers effects on biotic systems.

LRI L3 e e

O01:10.1787/20745761

Hide / Show all Abstracts

Mark Date 2 Title
11 Sep 2006 Summary of Considerations in the Report from the OECD Expert Group on Ecotoxicology e PDF (:3 READ
OECD
28 July 2011 TestMo. 201: Freshwater Alga and Cyanobacteria, Growth Inhibition Test ° PDOF (<:3 READ
OECD
23 Mov 2004 Test Mo. 202 Daphnia sp. Acute Immaobilisation Test ° POF >3 READ
OECD
17 July 1992 Test No. 203: Fish, Acute Toxicity Test epDF Y READ
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Odhady poZzadavku na testy (pocty latek)

Table 6. Estimated testing needs (%o of total number of substances)

Endpoint Minimum Average Maximum
6.3 Skin sensifisation T486 10203 13728
(25.3) (35.1) (46.8)
6.2 Eve wrritation (incl. in vivo) 5023 6910 8182
(20.1) (23.5) (27.9)
6.4.4 In vivo mutagenicity study G580 6380 6580
(23 224 (22.4)
| 7. 12-growih mnhibition algae 2638 5277
(9.0) (18.0) (39.1)
7.1.4 Active sludge respiration test 4816 4616 4616
(15.7) {15.7) (15.7)
7.1.1 Short-term Daphinia toxicity 2321 4006 8708
T~ (7.0) (14.0 .
6.1 Skin irritation/corrosion Tt fmrrire’ Ha— 3940 5817
(6.7) (13.4) {19.9)
7.2.2.1 Hydrolysis 2691 3425 4518
(9.2) (11.7) (15.4)
6.4.1 Gene mutation study 1n bacteria 875 2016 6424
(3.0) (9.9} (21.9)
6.4.2 Cytogemcity study in mammalian cells 875 2016 6424
(3.0) (9.9) 21.9)
6.7.2 Development toxicity study 2408 2803 3711
(8.2) (9.9} (12.6)
7.2.1.1 Ready biodegradability test 1574 2624 5752
(3.4) (8.9) (19.6)
6.7.3 Two-generation reproduction toxicity 1665 2135 2699
(3.7) (7.3) (9.2)
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REACH: naklady

Table 8. Estimated testing costs for most costly endponts (Million EURO)

Endpoint Minimum Average Maximum
6.7.2 Development toxicity study 306 476 611
0.7.3 Two-generation reproduction toxicity 293 376 473
6.4 4 In vivo mutagenicity study 129 120 120
6.6.2 Sub-chronic toxicity 76 111 210
6.6.3 Long-term repeated dose toxicity study 44 52 73
(incl. 6.9 Carcinogemicity study)
6.6.1 Short-term repeated dose toxicity study 13 44 180
6.4.2 Cviogemcity study in mammalian cells 16 52 116
6.3 Skin sensitisation 29 40 54
7.2.1.1 Ready biodegradability test 19 32 71
732 Ac £ = — 67

[ /.1.2 Growth inhibition algae 13 20 57
6.7 1 Developmenttexicity screening 12 - T
7.2.2.1 Hydrolysis 16 21 28
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REACH: naklady

=1ty =10ty =100ty | =1000t/y Total
Registration costs €100mn | € 100mn | € 100mn | €200mn | € 500 million
— —
Testing costs € 150mn | € 300mn | € 350 mn | € 450 mn( € 1250 million
N~ -
—

Safety data sheet costs

€ 250 million

Authorisation procedures

€ 100 million

Reduced costs  for
substances below 1t etc.

e

(benefit of €
100 million)

Total testing and registration
costs

€ 2, 000 million

Agency  fees
chemicals sector)

(paid

by

€ 300 million

Total costs (including Agency
fees)

€ 2, 300 million
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REACH: situace XI-2012

All Eurobpean Economic Area (EEA*) Countries

. Data as of: 31/10/2012

E Table 1: REACH dossiers (registrations by companies from 1st June 2008 - NONS excluded)
(NONS are substances notified to Member State Competent Authorities under the previous European chemicals legislation - Directive 67/548/EEC)
The following table shows the total number of new registration numbers granted by ECHA following submission of a registration dossier.

Mote that registrations resulting from notifications (NOMNS) made by companies under the previous chemicals legislation (Directive 67/548/EEC) are reported
separately below in Table 2. The allocation of substances and dossiers across Tables 1 and 2 is described in detail in Table 3 at the end of this report.

# Registrations # Unique Substances
TOTAL 27 684 4734
phase-in 26 131
non phase-in 1553 730

Table 2: Notified substances (NONS, notified to Member State Competent Authorities under the

previous European chemicals legislation - Directive 67 /548/EEC)

Substances notified under Directive 67/548/EEC (MONS) prior to the introduction of REACH are considered as registered. The table below shows (a) the
number of NONS which were granted a registration number by ECHA (b) the number of these claimed by the notifier and (c) the number for which an update
has been submitted under REACH.

# Registrations # Unique Substances
(a) Number of NONS Notifications 9962 ( 5292 )
(b) of which have been claimed 5091
(c) of which have been updated under REACH 1475 1305

* Non-phase in — nebyly predregistrovany 2008 = nesmi byt vibec pouZity
* NONS - zvlastni pravidla: apriori povazovany za ,registrovaneé”

_ http://echa.europa.eu/documents/10162/5039569/registration_statistics_summary_en.pdf
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REACH: situace XI-2012

Registered Substances by Total Tonnage Band

Total Tonnage Band: This is calculated by summing the latest year values for actual tonnages in all full registrations
(i.e. not including intermediates) for a given substance and converting it to a band

Tonnage Band # Substances
' 100 000 000 - 1 000 000 000 tonnes per annum 5
10 000 000 - 100 000 000 tonnes per annum 45
1 000 000 - 10 000 000 tonnes per annum 156
100 000 - 1 000 000 tonnes per annum 325
10 000 - 100 000 tonnes per annum 594
1 000 - 10 000 tonnes per annum 938
100 - 1 000 tonnes per annum 323
10 - 100 tonnes per annum 173
1 - 10 tonnes per annum 237
Intermediate Use Only 1938
TOTAL 4734

_ http://echa.europa.eu/documents/10162/5039569/registration_statistics_summary_en.pdf
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REACH: situace XI-2012

Most frequently registered Substances # Registrations
calcium dihydroxide 323
ethylene oxide 318
ethanol 310
iron 301
calcium sulphate 266
Fuels, diesel 241
calcium oxide 229
Ashes (residues), coal 217
methyloxirane 214
aluminium 180
ethylene 180
propene 176
Fuel oil, residual 175
aluminium oxide 174
Gasoline 168
Kerosine (petroleum) 162
silicon 160

buta-1,3-diene 159
_ http://echa.europa.eu/documents/10162/5039569/registration_statistics_summary_en.pdf
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REACH: situace XI-2012

Overview of all Countries # Registrations # Substances
Germany 6 789 2708
United Kingdom 3182 1172
Netherlands 2 444 1059
France 2 408 1081
Belgium 2 101 1 069
Italy 2 020 949
Spain 1842 854
Poland 866 370
Sweden 764 445
Finland 734 394
Ireland 628 361
Czech Republic 531 304

_ http://echa.europa.eu/documents/10162/5039569/registration_statistics_summary_en.pdf
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Shrnuti / Otazky

« Co by meél student vedet? Znat priklady vyuziti ekotoxikologie
V praxi
— Odpady (pfiklad vyuziti pfi hodnoceni kontaminované matrice
zivotniho prostredi)

» Popsat kdy, proC a jak se vyuzivaji ekotoxikologicka data / biotesty? Jak
se pozna ,ekotoxicky nebezpecny“ odpad? Jak zjistime, ze je
ekotoxicky nebezpecny?

— Ekotoxicita a odvozeni bezpecnych limita

 Coje PNEC /EQS? Jak se prakticky odvodi/zjisti/odhadne? Co jsou a
proC se pouzivaji faktory nejistoty? Co je SSD? Kde Ize zjistit EQS? V
jakych cca koncentracnich jednotkach (fadové) se EQS pohybuji —
napf. pro pudu a vodu?

— Regulace nebezpeénych latek - priklad veterinarnich IéCiv

« Jaky je celkovy postup pfi hodnoceni 1&8iv? Cim se zacne? Jaké kroky

se provadeéji nasledné?
— Legislativa REACH

 Coje EINECS? Co je ECHA? Zakladni principy, odpovédnosti, cile?
Jaka data se sbiraji? Harmonogram?




