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1. UvOD

Xenobiotické latky vSeobecné oznacované jako “persistentni toxické latky” (PTS = Persistent Toxic
Substances), mohou vstupovat z fady zdroju do prostiedi a vysledné G¢inky se mohou projevovat na
lokélni, narodni, regiondalni a globalni Urovni. Mnoho latek, jimZ je vénovana zvySena pozornost, jsou
charakterizovany svou persistenci v prostiedi, odolnosti vaci rozkladu a akutni a chronickou toxicitou.
Mnoho z nich miZe byt ovzduSim, vodou &i biotou transportovano na znac¢né vzdalenosti a nasledné
mohou byt globélné distribuovany a mohou tak byt detekovany ve vzdalenych oblastech, kde nikdy
nebyly vyrabény ani pouzivany. Lipofilni charakter téchto latek je pii¢inou jejich inkorporace do
Zivych organismti a kumulace v jejich tukovych tkanich, coZ vede ke zvyseni télesné zatéZe a zvySeni
potencialnich rizik Skodlivych zdravotnich G¢inka. Persistence a bioakumulace PTS muZe vest k
dlouhodobému néristu jejich hladin u konzumentt na vysSich trofickych drovnich véetné ¢lovéka. Pro
jejich oznaceni se také ¢asto pouZiva zkratka PBT - persistentni, bioakumulativni a toxické latky

Dil¢i skupinou persistentnich toxickych latek jsou “persistentni organické polutanty” (POPS) - tento
nazev se pouziva predevsim v mezinarodnich konvencich. Tyto latky mohou zptisobovat vazné
zdravotni a environmentalni Gg¢inky, které mohou zahrnovat karcinogenitu, reprodukeni poruchy,
zmeény vyvojového a imunitniho systému a endokrinni poruchy, coZz miZe vest ke snizeni reprodukéni
schopnosti a v extrémnich piipadech ke ztraté biologické diversity.

Persistentni organické latky cilené vyrabéné v riznych sektorech pramyslu, pesticidy nebo vznikajici
jako vedlejSi produkty pramyslovych procesi nebo spalovani jsou piedmétem Protokolu o POPs
Evropské hospodarské komise OSN (UN Economic Commission for Europe - UNECE) a jeji
Konvence o dalkovém preshraniénim transportu latek znecistujicich ovzdusi (The Convention on
Long-Range Transboundary Air Pollution - LRTAP) a UNEP Chemicals a Stockholmské Konvence.
Stockholmské Konvence zahrnuje 12 a POPs Protokol UNECE 16 latek.

Existuje potieba védecky podloZzeného hodnoceni novych potencidlnich kandidatd na seznam
Stockholmské Konvence. ZvIlastni pozornost je vénovana latkdm persistentnim a super-persistentnim,
s vyraznou tendenci k bioakumulaci, toxickymi vlastnostmi a potenciadlem k dalkovému transportu.
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2. OSUD PTS V PROSTREDI

Organické chemické latky dnes miZeme najit rozsSiiené prakticky po celé planeté a to i na mistech
tisice kilometra vzdalenych od mista ptivodniho pouZiti. Dostavaji se do jednotlivych sloZek prostiedi
z riznych zdrojt, a to jak ptirodnich, tak i antropogennich. Ve vétsiné piipada dnes dominuji vstupy
z riznych antropogennich technologii. Latky mohou byt transportovany ve slozkach, kam byly
primarné emitovany, mohou piechazet pres mezifazové rozhrani do dalSich sloZzek prostiedi, béhem
tohoto svého transportu mohou byt chemicky transformovany a vytvaiet sekundarni znecisteni.
Mohou se také diky svym vlastnostem kumulovat jak v abiotickych sloZkach prostiedi, tak v Zivych
organismech. Po vstupu do Zivych organisma se mohou projevit jejich negativni vlastnosti. MazZeme si
takto definovat tzv. environmentélné nebezpecné chemické latky - chemické prvky nebo slouceniny,
které mohou byt nebezpeéné prirodnimu prostiedi jiz v malych koncentracich, protoZe jsou toxickeé,
mohou byt odolné vacéi raznym formdm rozkladu, maji tendenci ke kumulaci v abiotickych i
biotickych sloZzkach prostiedi.

Nejproblematictéjsi viastnosti z hlediska mozného nebezpeci pro Zivotni prostiedi jsou:

1) toxicita

2) persistence

3) schopnost kumulace a bioakumulace
4) schopnost dalkového transportu

5) produkce v urcitém mnozstvi

6) urcita environmentalni hladina

Persistentni organické polutanty (POPSs) jsou organické slou¢eniny, prevaZzné antropogenniho pivodu,
vysoce odolné vici fotolytické, chemické a biologické degradaci. Typickymi piedstaviteli této skupiny
polutanta jsou halogenované aromatické, polyjaderné aromatické nebo heteroaromatické slouceniny,
piedevsim chlorované. Vazba uhlik — chlor je stabilni vaéi hydrolyze, s rostoucim pocétem atomi
chloru se zvySuje odolnost vaci biologické a fotolytické degradaci. Vysledkem vysokého stupné
chlorace je velmi nizka rozpustnost ve vodé a vysoka rozpustnost v tucich umoziujici snadny prachod
biologickymi membranami a akumulaci v tukovych tkanich. Tendence k bioakumulaci kombinovana
s jejich odolnosti vaci biologickému rozkladu vede k postupnému bioobohacovani na jednotlivych
trofickych Grovnich, pricemz koncentrace v abiotickych sloZzkach prostiedi a top-predatorech se mtize
liSit az 0 9 fada. Tyto latky maji navic vyznamnou tendenci k dalkovému transportu, coZ umoZziuje
jejich distribuci do mist, kde se nikdy nepouZivaly a kde dochdzi k jejich postupné kumulaci.

Jejich vlastnosti umoziuji cirkulaci mezi jednotlivymi ekosystémy, pticemZz ovzdusi je hlavnim
slozkou, v niZ k pienosu dochazi. Vzhledem k pievladajicimu charakteru globalniho atmosférického
proudeéni, semivolatilité a jejich sklonu k postupnému znovu-vyparovani, dochazi k systematické
migraci téchto latek do chladngjSich zemépisnych oblasti bez ohledu na umisténi ptivodnich zdroji.
Atmosféricka depozice je pak prevladajici cestou mnoha téchto polutantid do mofi a oceand.

Rozsahla méieni a (daje ziskané pomoci modeli dalkového transportu a difaze ukazuji, Ze POPs jsou
v globalnim ekosystému vSudypritomné, podléhaji dalkovému transportu ovzdusim, fekami a
oceadnickymi proudy a jsou trvale detekovany ve vzdalenych oblastech, predevsim v citlivych a
zranitelnych polarnich ekosystémech, tedy na mistech velmi vzdalenych od mista pavodni produkce,
uZiti ¢i likvidace a na mistech, kde se vétSinou nikdy nepouzivaly.

Mezi persistentni organické polutanty patii fada organickych sloucéenin &i Iépe skupin organickych
sloucenin jako jsou polycyklické aromatické uhlovodiky, fada chlorovanych pesticidi, polychlorované
bifenyly, naftaleny, terfenyly, polychlorované dibenzo-p-dioxiny a dibenzofurany.



| Dne: 31.1.2003 | VVF: PROJ/2003/3/deklas |

Transport a distribuce POPs v prostiedi jsou uréeny fadou fyzikalné-chemickych vlastnosti a to
se odrazi v hodnotach charakteristik, jako jsou rozpustnost ve vodég, tenze par, Henryho
konstanta, rozdélovaci koeficient n-oktanol-voda (Kow) nebo sorpéni koeficient pro organickou slozku

pudy ¢i sedimentu (K ).
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3. MEZINARODNI KONVENCE TYKAUJICI SE PTS

Prokazatelné Skodlivé G¢inky na lidsky organismus a na fadu volné Zijicich organismua vedly
k vyznamnym mezinarodnim aktivitam. V roce 1998 se dvé z nich dostaly do vyznamné faze. Prvni je
piedstavovana aktivitami Evropské hospodaiské komise OSN a jeji Konvence o dalkovém
znecistovani ovzdusi piechazejicim hranice statt (UN-ECE Convention on Long Range
Transboundary Air Pollution — LRTAP). Protokol tykajici se POPs byl predlloZzen na Evropské
konferenci v Aarhusu v ¢ervnu 1998 k podpisu. Druha aktivita je realizovana ¢innosti UNEP (United
Nations Environmental Programme) a IFCS (Intergovernmental Forum on Chemical Safety) a je
zamérena na piipravu jednani na celoplanetarni Grovni. Ta byla zahajena prvnim jedndnim
Intergovernmental Negotiating Committee (INC) on POPs, jeZ se uskute¢nila v Montrealu ve dnech
29/06-03/07/98. Na obou aktivitach se CR vyznamné podilela a podili.

POPs protokol UN ECE CLRTAP obsahuje definici zajmové skupiny polutantd, cile protokolu,
povinnosti vyplyvajici z podpisu a postup realizace obsaZzeny v osmi prilohach.

Persistentni organické polutanty (POPs) jsou podle Protokolu organické latky které:

vykazujici toxické vlastnosti,

jsou persistentni,

jsou bioakumulovany,

podléhaji dalkovému pienosu v ovzdusi piesahujicimu hranice stata a k depozicim, u nichz
je pravdépodobny vyznamny Skodlivy vliv na lidské zdravi nebo Skodlivé environmentélni
Gcinky.

Vyskytuji se jako jedina chemicka latka nebo jako smés chemickych latek, které tvoii specifickou
skupinu tim, Ze:

e  maji podobné vlastnosti a jsou do Zivotniho prostiedi emitovany spole¢ng,
e tvoii smés, kterd je obchodovéna jako jedna komodita.

Cilem protokolu je omezovéni, sniZzeni nebo vylucovani vypousténi, emise a ztraty persistentnich
organickych polutanta.

Protokol zavazuje signataiské strany k podpote vyzkumu, vyvoje a monitorovani a souvisejici
spolupraci, zamétenou - ale nikoli omezenou jen na:

e Urovné emisi, dalkového pienosu a drovné depozice a jejich modelovani, stavajici drovné
kontaminace biotického a abiotického prostiedi, vypracovani postupt pro harmonizovani
relevantnich metodik;

e inventury a cesty polutanta (znecistujicich latek) v reprezentativnich ekosystémech;

e relevantni G¢inky na lidské zdravi a na Zivotni prostiedi, véetné kvantifikace téchto Ucinki;

e nejlepsi dostupné technologie a postupy, véetné zemédélskych postupi a technologii
omezovani emisi a postupt pouzivanych v souéasnosti stranami;

e metodiky umoZiujici zvaZzovat ekonomické a sociologické faktory pti vyhodnocovani
alternativnich strategii omezovani emisi;

e  piistupy zaloZzené na Ucincich, které integruji vhodné informace vcetné informaci
ziskanych podle pododstavct (a) az (e¢) vySe o méfenych nebo modelovanych
environmentalnich Grovnich, cestadch a Gg¢incich na lidské zdravi a na Zivotni prostredi k
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Géelam formulovani budoucich strategii omezovani emisi, které berou v Gvahu rovnéz
ekonomické a technologické ¢i technické faktory;

e metody odhadovani narodnich emisi a tvorby prognéz budoucich emisi jednotlivych
persistentnich organickych polutantt a metody vyhodnocovani zpasobu, jakym tyto
odhady a prognézy mohou byt vyuzivany k tvorbé struktury budoucich povinnosti;

e Urovn¢ latek podIéhajicich tomuto protokolu, které jsou obsazeny jako znecistujici latky v
dalSich latkach, chemickych produktech ¢i ve vyrabénych predmétech / komoditach a
vyznam téchto urovni pro dalkovy pienos a postupy snizovani téchto urovni znecistujicich
latek, a navic Urovné persistentnich organickych polutantd vytvarenych v prabéhu
Zivotniho cyklu uZitkového dreva (feziva) oSetieného pentachlorfenolem);

Priorita by méla byt udélena vyzkumu latek, které nejpravdépodobnéji budou muset byt postupné
doplnény do seznamu Protokolu podle kritérii v ném uvedenych.

Stockholmské konvence (SC = Stockholm Convention)

Na zakladé doporuceni IFCS (The Intergovernmental Forum on Chemical Safetyl), UNEP Governing
Council rozhodl v tnoru 1997 (Decision 19/13 C), Ze bude iniciovana bezprostiedni mezinarodni akce
zamétena na ochranu lidského zdravi a prostiedi prostrednictvim opatieni vedoucich ke sniZeni a/nebo
eliminaci emisi a vytoka poc¢ateéniho souboru dvanécti persistentnich organickych polutantt (POPS).
Na zéklad¢ toho byl ustaven Mezivladni vyjednavaci vybor (Intergovernmental Negotiating
Committee - INC) s mandatem pfipravit mezindrodni legislativni opatiedni pro implementaci
mezinarodni akce pro urcité POPs. Sekretariat GEF (Global Environmental Facility) a GEF Council
vyslovil ochotu, aby GEF slouzil jako finan¢ni mechanismus pro zemé ochotné ptistoupit ke Konvenci
(Holoubek et al., 2001).

Persistentni organické latky mohou byt chemické latky cilené vyrdbéné v pramyslu napi. pesticidy,
nebo mohou vznikat jako vedlejsi produkty pramyslovych procesi nebo spalovani. Dosud bylo
védecké hodnoceni prevazné zaméreno na specifické lokalni a/nebo regionalni environmentalni
acinky, zvlasté "hot spots" jako je region Velkych jezer v Severni Americe nebo Baltického mote.
Jako odpoveéd na jejich potencial k dalkovemu atmosférickemu transportu PTS, byl pod patronaci
Evropské hospodaiské komise OSN (UN Economic Commission for Europe - UNECE) a jeji
Konvence o dalkovém pieshrani¢nim transportu latek znecistujicich ovzdusi (The Convention on
Long-Range Transboundary Air Pollution - LRTAP) piiparven POPs Protokol. Basilejsk& konvence
(The Basel Convention) reguluje preshrani¢ni pohyb nebezpe¢nych odpadd, které mohou obsahovat
PTS. Ne¢které PTS jsou také soucasti Roterdamské konvence (sou¢ést The Prior Informed Consent
Procedure pro urcité nebezpe¢né chemické latky a pesticidy na mezindrodnim trhu. Svétova
zemédelska organizace (FAO) iniciovala proces identifikace a kontroly ukladani nespotiebovanych
zasob pesticida véetné PTS, zvIasté v rozvojovych zemich a zemich s transitni ekonomikou.

Rada regionalnich organizaci jiz provadi hodnoceni PTS. Piiklady mohou byt program zachovani
kvality stavu severovychodniho Atlantiku (Quality Status of the North East Atlantic) v rdmci aktivit
the Oslo and Paris Commission, hodnoceni stavu arktického prostiedi (the State of the Arctic
Environment) jako soucéast arktického monitorovaci a hodnoticiho programu (the Arctic Monitoring
and Assessment Programme), hodnoceni stavu moiského prostiedi Baltu v rdmci ¢innosti Helsinské
komise the Baltic of the Helsinki Commission), a prace dokoncend v ramci Evropské unie (EU
Dangerous Substances Directive).

! Zéavéry IFCS sponsorovaného Experts Meeting on POPs a finalni Report ad hoc pracovni skupiny pro POPs,
Manila, 17-22/06/1996 “Persistent Organic Pollutants: Considerations for Global Action”.
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Existuje potieba védecky zalozeného hodnoceni povahy a rozsahu vstupt PTS do prostiedi a

hodnoceni jejich zdroju a pripravy metodiky pro mezinarodni spolecenstvi zaméiené na budouci
remediaéni a preventivni opatieni. Hodnoceni povede k identifikaci priorit pro interven¢ni zasahy a
vyuzitim analyzy pricin bude zpracovana studie identifikujici vhodna opatieni pro kontrolu, snizeni
nebo eliminaci PTS na narodni, regionalni a globalni drovni.

Skute¢né priority pro ¢innost v ramci jednotlivych regioni nemusi byt stejné, musi odrazet rozdily
mezi regiony, pokud jde o ekonomicky vyvoj, zemédélskou a pramyslovou produkci, klimatické,
geografické, socialni a kulturni podminky. Proto hodnoceni bude zalozeno na analyze podminek
v kazdém regionu pouzitim dostupnych informaci z riznych zdroju a nasledné tyto informace budou
vyhodnoceny spole¢nou metodou a piistupy.

Program GEF ,,Contaminant-Based Operational Programme” uvadi p¥imy odkaz na kontaminanty,
které jsou persistentni a mohou byt povazovany za “globalni kontaminanty” a uvadi, ze ,,GEF mize
finan¢én& prispivat na aktivity, které pomahaji k poznani podstaty, rozSifeni a vyznamu téchto
kontaminantd a prispivat dohodnutym finan¢nim piispévkem k postupim demonstrujicim prevenci
sniZzovani vstupt v piijimajicich zemich“. Tento projekt povede k objektivnimu a rychlému hodnoceni
priorit mezi regiony pokud jde o problémy chemického zne¢isténi prostredi tim, ze umozni GEF

VVVVVVVVVVVV

Cilem projektu je poznani rozsahu podstaty a srovnani vaznosti nebezpeci a hrozby, které piedstavuji
na narodni, regionalni a globalni drovni PTS. To umozni GEF na zakladé védecky zaloZzeného
hodnoceni priorit pro ¢innost mezi riznymi vstupy chemickych latek do prostredi a stanovit rozsah
rozdila v prioritach, jenz existuji mezi regiony.

Vystupem projektu bude védecky zaloZené hodnoceni hrozby spojené s persistentnimi toxickymi
latkami pro prostiedi a zdravi ¢loveka. Cinnosti, které budou provadény v tomto projektu budou
zaméreny na srovnani a hodnoceni zdroji PTS, jejich hladiny vyskytu v jednotlivych slozkach
prostiedi a nasledné v bioté a lidské populaci, zpasobt jejich transportu na velké vzdalenosti,
existujici alternativy pro jejich pouZziti a napravna opatieni, stejné jako na bariery, které dosud brani
vhodnému teSeni tohoto problému.

Daldimi moznymi vystupy projektu jsou: zvySeni povédomi o environmentalnich problémech
spojenych s PTS zvlasté v rozvojovych zemich, prilezitost pro dvoustranné a vicestranné aktivity,
konstrukce siti zaméienych na spolupraci v regionech a mezi nimi, podpora vyzkumu zaméiené na
chybéjici data o PTS, podpora mezinarodnich konvenci, jako jsou Rotterdamska Konvence, UN/ECE
LRTAP Konvence, Regional Seas Agreements nebo piipravovand UNEP POPs Konvence
(Stockholmska). Projekt bude také prispévkem k aktivitim The Global International Waters
Assessment (GIWA), jenz jsou provadény UNEP s finanénim prispévkem GEF.

VnaSeni obtizné degradovatelnych, persistentnich cizorodych latek do prostiedi neni dlouhodobé
slugitelné s udrzitelnym rozvojem lidstva a biosféry, piesto vSak jesté dlouhou dobu bude slozite
reSitelnym problémem. Uplynulo vice nez 40 let od doby, kdy se zacalo se systematickym sledovanim
a studiem téchto latek, jejich vyskytu v prostiedi a negativnich G¢inka, nez se dospélo ke globalni
konvenci regulujici jejich vyrobu, pouziti, ukladani a transport (Stockholm Convention).

Rizika spojend s jejich pritomnosti v prostiedi byla v poslednich desetiletich identifikovana jako
vysoce vyznamna pro ¢lovéka a ekosystémy. Jejich distribuce a pokracujici akumulace persistentnich
organickych latek v prostiedi je povazovana za jednu z vyznamnych globalnich zmén kvality
prostiedi.
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Dulezitym Ukolem je komplexni védecké hodnoceni téchto latek a vyvoj védecky odvozenych
kritérii zaloZenych na hodnoceni potencialu pro dalkovy transport, persistence, bioakumulace a
toxicity.

Pro piipravu narodnich akénich plant pro jednotlivé PTS ¢&i jejich smési, jenz budou soucasti statni
ekologické politiky, je nezbytné odvozeni systému kritérii pro vybér latek pro zafazeni do narodnich,
regionalnich a globalnich seznamu prioritnich latek a ziskani informaci o mozné environmentalni
expozici témito latkami. S tim je spojeno hodnoceni toxickych a ekotoxickych Gg¢inka a vypracovani
profila rizika.
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4. SMERY BUDOUCIHO VYZKUMU

Cinnost expertt v ramci mezinarodnich konvenci i vysledky vyzkumnych projektt ukazuji fadu
sméra, na které by méla byt orientovana pozornost zékladniho i aplikovaného vyzkumu:

e studium a hodnoceni vlastnosti persistentnich, toxickych latek pripadajicich v podminkach
CR v Gvahu pro zafazeni do prioritni seznamu polutantt Stockholmské Konvence.

e hodnoceni vlastnosti a osudu stavajicich latek ze seznamu v podminkach CR a vybéru
novych, u kterych budou zkoumany fyzikalné-chemické a environmentalné-chemické
vlastnosti (predevSim persistence, kumulace a bioakumulace, t&kani, sorpce), osud
v prostiedi tedy jejich transport, transformace a distribuce v prostiedi a to jak
v abiotickych, tak i biotickych slozkach, potencial k dalkovému transportu.

e studium toxickych a ekotoxickych vlastnosti téchto latek a charakterizaci a stanoveni jejich
rizikovych profila a to z pohledu humannich i ekologickych rizik.

e  charakterizace a predikce chovani, distribuce a U¢inka za pouziti postupt vyuzivajicich
modela globalniho a regionalniho transportu, environmentalni distribuce a metod QSAR.

e zhodnoceni existujicich dat v CR s pohledu vyuZitelnosti pro stanoveni rizikového profilu,
vyuzitelnosti pro lokélni, regiondlni a globéalni modely, hodnoceni huméannich a
ekologickych rizik, vyuZitelnosti pro zpracovani Narodniho Akéniho Programu pro kaZzdou
z hodnocenych latek.
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5. VLASTNOSTI PTS A JEJICH OSUD V PROSTREDI

Pokud jde o PTS, je nutné konstatovat, Ze stdle mame pouze omezené informace o fyzikalng-
chemickych a environmentalné-chemickych vlastnostech pro fadu sledovanych a hodnocenych latek,
jenz jsou nutné pro vyvoj modeli a jejich validaci. Ty jsou nutné pro optimalizaci modela a jejich
pribliZeni realité.

Pokud jde o jde o osud PTS mohou byt zékladni trendy v pouZziti, emisich a vyskytu shrnuty
nasledovné (Jones, de VVoogt, 1999):

e  syntéza a vyvoj pro pouZiti - 30. 1éta minulého stoleti;

e narast velmi rozSiteného pouzivani v Evropé a Severni Americe a dalSich pramyslovych
regionech - padesaté a Sedesata léta 20. stoleti;

e zvySena pozornost vzhledem k jejich persistenci a akumulaci v potravnich ifetézcich -
konec Sedesatych let a zacatek let sedmdesatych minulého stoleti - vysledkem byly silné
restrikce ve vyrobé a pouziti v Evropé a Severni Americe; a

e sniZeni emisi v Evrop¢, Severni Americe a dalSich pramyslovych regionech spojené se
zékazy a kontrolou vyroby a aplikaci v priabéhu sedmdesatych aZz devadesatych let 20.
stoleti.

Tento trend ovSem neni globalné reprezentativni, protoZe fada latek, jako jsou piedevSim pesticidy
(DDT, lindan), se stéle jeSt¢ v radé rozvojovych zemi pouZivd. To maZe byt charakterizovano jako
globalni posun vyroby a pouZiti.

Tyto emisni trendy maji svij odraz v koncentracich téchto latek ve slozkach prostiedi (ovzdusi, vody,
sedimenty, pady) a také ve velikosti a smérech tokt PTS mezi jednotlivymi environmentalnimi
kompartmenty.

Emisni maximum muZeme uvaZovat v obdobi padesatych a Sedesatych let, coZ se odrazilo i v maximu
koncentraci v ovzdusi a vedlo k dlouhodobé nasledné depozici a narastu vytékavani z pad a velkych
vodnich ploch. Jakmile doSlo k omezeni primarnich zdroja emisi, doSlo ke sniZeni atmosférickych
koncentraci. A postupné dochazi k tomu, Ze se stdle vyznamngjsi stavaji sekundarni zdroje,
dlouhodobé rezervoary jako jsou pudy a sedimenty. Z nich dochazi k postupnému vytékavani
dlouhodobé deponovanych a kumulovanych latek. Zmeéna sorpénich podminek v dasledku naptiklad
acidifikace, vede k postupnému uvoliiovani dlouhodobych “zé&sob” téchto latek do ovzdusi a vod a
nasledné ovzdusi a slouZi takto vlastné jako sekundarni zdroje.

Vzhledem k tomu, Ze se jedna o latky s dlouhou dobou Zivota v jednotlivych sloZkéach prostiedi a latky
s lipofilnim a hydrofébnim charakterem, je dalezité pti studiu jejich vlastnosti zvySenou pozornost
vénovat jejich tendenci k bioakumulaci, metabolismu v Zivych organismech a jejich G¢inkam.

Biokoncentrace a biokoncentra¢ni faktor (BCF) charakterizuji ptijem chemické latky organismy z
prostredi. Bioakumulace popisuje piijem ze zevniho prostiedi a z potravy a k jejimu vyjadieni se
pouzivd bioakumula¢ni faktor (BAF). Bioobohacovaci faktory jsou pak pomérem koncentraci v
predatorovi a jeho kofisti nejcastéji vztazeno na obsah lipidi. Ne v3echny chemické latky v prostiedi
jsou v8ak dostupné pro Zivé organismy, mohou byt sorbovany na suspendovanou nebo rozpusténou
organickou hmotu. Tento jev se nazyva biodostupnost a je klicovym pro projevy toxicity.
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Bioakumulace, biodegradace a biodostupnost jsou mnohem méné prozkoumané v terestrickém
ekosystému neZ ve vodnim. Pfitom je znamo, Ze mnoho PTS se kumuluje na povrchu vegetace a

T TYe

Intenzivni studium zakladnich vlastnosti je dilezité nejen z pohledu rozSiteni znalosti o latkach
vyskytujicich se v riznych sloZzkéach prostiedi a hodnoceni jejich nebezpec¢nosti, ale také z pohledu
jejich uplatnéni v riznych modelech a nutnosti nasledné validace téchto modela na zékladé
environmentalniho monitoringu. Nejedna se pfitom jen o modely distribuce v abiotickych slozkach
prostiedi, ale také o modely distribuce v Zivych organismech.

Dilezitou soucasti implementace Stockholmské Konvence je proto identifikace potencialnich novych
PTS pro budouci zafazeni do seznamu Konvence, prfipadné do seznamu narodnich prioritnich
polutanti. To vyZaduje studium jejich fyzikalng-chemickych, environmentalné-chemickych,
toxikologickych a ekotoxikologickych vlastnosti. Pro zatazeni do téchto seznamu jsou zakladnimi
kritérii persistence, prostorova distribuce a bioakumulace. Konvence dominantné pracuje s latkami s
potencialem k dalkovému transportu a detekovanymi ve vzdalenych oblastech (UNEP, 2001; UNEP-
CEG, 1999). Pro kazdou latku je tieba zpracovat profil rizika vcetné informaci o fyzikalng-
chemickych vlastnostech latek spojenych s transportem a prenosem mezi slozkami prostiedi (UNEP-
CEG, 1999). Vyvoj a validace vhodnych modeli pro vypodet expozi¢nich mnozstvi byly
identifikovany jako kriticky dilezity vyzkumny kol (CEC-CSTEE, 2000).

Studium a experimentalni stanoveni fyzikaln&-chemickych vlastnosti nezbytnych pro charakterizaci
environmentalniho osudu sledovanych latek:

e vlastnosti duleZité pro transport v jednotlivych slozk&ch prostiedi - persistence,
bioakumulace, sorpce;

e chovani v jednotlivych slozkéch a fazich prostredi;

o mezifazova distribuce v jednotlivych sloZkach prostredi (tuha-plynnda, tuha-kapalna,
kapalna-plynna faze);

e abiotické degradac¢ni postupy - hydrolyza, oxidace, fotodegradace v plynné, kapalné a tuhé
fazi;

e biodegradace

V soucasné dobé& evropska inventura existujicich chemickych latek (EINECS) obsahuje 100 106
poloZzek. Z tohoto registrovaného mnozstvi je v soucasné dobé na trhu 20 000 - 30 000 latek ve
vyznamnych mnoZstvich. Pokud jde o data o potencialnich G¢incich na lidské zdravi a/nebo na Zivotni
prostredi existuji pro zhruba 5 000 latek. Pouze pro nékolik stovek z nich v3ak existuji védecky
podloZend hodnoceni o nebezpec¢nosti a riziku dle legislativy EC. Toxikologicky program EU
zaméteny na nové latky zahrnuje razné Grovné testovani vzhledem k produkénimu objemu a pouZiti.
Pro obé skupiny latek existuje relativné malo dostupnych Gdaja, pokud jde o chronické uginky (nap.
Skodlivé vlivy na reprodukci, imunitni systém apod.).

Jednim z novych trendt je i vyzkum latek charakterizovanych jako velmi persistentni a velmi

bioakumulativni (vPvB). To mohou byt latky s vy38i molekulovou hmotnosti, nez jsou dosud b&zné
sledované (MH > 300) s vysokou hodnotou log Kow (> 7). Proces jejich bioptijmu maze byt pomérné
pomaly, ale je otazkou, zda je, ¢i neni vyloucen, a co se stémito latkami muze dit v Zivych
organismech. Zda nedochazi k pomalé degradaci (naptiklad dehalogenace) a vzniku pohyblivgjSich,
ale také toxictejSich latek. Znamym ptikladem potvrzujicim tuto tezi maZe byt oktachlordibenzo-p-
dioxin nebo oktachlordibenzofuran, jenz mohou byt napiiklad v sedimentech degradovany na méng

......

chlorované, ale toxictéjsi kongenery.

Rozdily mezi témito skupinami polutanti jsou charakterizovany v Tabulce:
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Tabulka: Kritéria pro identifikaci PBT a vPvB latek

PBT - kritéria VvPVB - kritéria
P | Ty, >60dnav moiské vodeé nebo | Ty, > 60 dni v moiské nebo sladké vodé nebo
> 180 dni v moiskych >180 dna v morskych nebo sladkovodnich
sedimentech sedimentech
B |BCF> 2000 BCF > 5000

Chronicky NOEC < 0.01 mg.I* NeuvaZuje se
nebo CMR nebo naruseni
endokrinnich Gg¢inka
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6. TOXICKE A EKOTOXICKE UCINKY PTS

Jako toxicita se definuje schopnost latky zptisobovat poSkozeni nebo smrt Zivych organismi. PTS jsou
toxické pro razné organismy. Nekteré z nich mohou zptisobovat vznik rakoviny, jiné podporuji jeji
prabéh, fada z nich zptsobuje vznik imunologickych, reprodukénich, vyvojovych a dalSich poruch
(Holoubek, 2000).

Laboratorni i terénni experimenty publikované v odborné literature potvrzuji fakt, ze fada
persistentnich organickych polutantd ma Skodlivé Ucinky na lidské zdravi. Mnohé z nich mohou
poskozovat vnitini organy (jatra, ledviny, Zaludek), mohou poruovat imunitni, nervovy a dychaci
systém, pusobi na hladiny jaternich enzymu, zpuasobuji reprodukéni poruchy (naptiklad poskozeni
plodu, jeho sniZzenou hmotnost, spontanni potraty), naruduji hormonalni rovnovahu. Né&které z nich
také vyvolavaly u experimentélnich zvitrat vznik zhoubnych nadort.

Vysoké davky dioxina, furani a PCBs (profesionalni expozice, konzumace potravin nahodné
kontaminovanych vysokymi hladinami téchto latek) vedou ke vzniku znetvotujicich, tézko lécitelnych
vyrazek, tzv. chlorakné.

Neexistuji piimé dikazy o poskozeni zdravi bézné lidské populace pii expozici obvyklymi dennimi
davkami PTS, i kdyZ existuji piedpoklady vychazejici z dlouhodobych studii, Ze odpovédnost
napiiklad za zvySujici se vyskyt rakoviny prsu mohou mit latky jako jsou PCBs, DDT ¢i jeho
metabolit DDE.

MnoZstvi PTS, které se dostavaji do lidského organismu dychanim, poZivanim potravy nebo
kontaktem s pokoZkou, neptedstavuji okamzité ohroZeni zdravi (akutni otravu).

Je v8ak nutné mit na zieteli, Ze pusobeni PTS je dlouhodobé a v soucasné dobé nedokazeme
piedpovédét na zékladé obsahu téchto latek v lidském organismu, zda konkrétni ¢lovék onemocni
naptiklad rakovinou nebo ne. Je také nutné si uvédomit, Ze na organismus ¢loveéka i jinych druht
nepusobi pouze PTS, ale cela fada dal3ich faktort. V lidském organismu se v sou¢asné dobé nachazeji
i jiné, nemén¢ Skodlivé chemické latky, uplatiiuje se vliv nespravné vyzivy, stav imunitniho systému
organismu, dédi¢nosti i dalsi faktory.

Hranice propuknuti nékteré tzv. ,,civilizaéni choroby“ je u kazdého jedince zcela individualni a nikdo
ji v soucasné dobé nedovede jednozna¢né uréit. V piipadé nékterych Skodlivin, veetné PTS, je sice
mozné na zéklade¢ udajua ziskanych hlavné z dlouhodobych pokusi na zvitatech a odhadnuté pramérné
denni davky urcité lidské populace hodnotit riziko poskozeni zdravi této populace, tento Udaj je viak
hrubym odhadem poskytujicim pouze vSeobecnou informaci.

DalSim problémem je to, Ze dosud mame minimum informaci o synergickych G¢incich vice raznych
PTS pritomnych v organismu vedle sebe, pifipadné jejich spoluptisobeni s dalSimi chemickymi
latkami. Tyto latky v3ak jsou v redlném prostiedi nejcastéji pritomny v podobé komplikovanych
smési. Jisté viak je - ¢im méné persistentnich organickych polutantt se nachazi v lidskem téle, tim je
mensi pravdépodobnost ohroZeni zdravi.

Stale je velmi malo informaci o G¢incich redlnych smési téchto latek ptitomnych v prostiedi a zivych
organismech, o Ucincich a interakcich téchto antropogennich smési a ptirodnich toxind. Pied deseti
lety ve spojitosti stémito latkami bylo jen mélo zndmo o naruSovani hormondlni rovnovahy
(endokrinni disrupce) a pied né¢kolika lety jeSt¢ nikdo nehovofil napiiklad o téchto latkéach
v souvislosti s narusovanim chemické komunikace v ptirodé. Pro¢ ? Davodem je omezend dostupnost
technik umoznujicich takovéto efekty studovat ve spojitosti s pikogramovymi, femtogramovymi,

13



| Dne: 31.1.2003 | VVF: PROJ/2003/3/deklas

atogramovymi ¢i jeSte menSimi mnozstvimi urc¢itych chemickych latek. Stejné je to i v pripadé

hodnoceni G¢inka tak intenzivné sledovanych polutantd, jako jsou dioxiny. Pied 15 léty byly
vSechny planarni kongenery PCDDs/Fs povaZzovany za karcinogenni. V soucasné dobg je podle IRPC
takto hodnocen pouze jeden z planarnich kongenert a to ten, jenZ je povazovan za nejtoxic¢tejsi
synteticky vyrobenou latku vibec — 2,3,7,8-tetrachlordibenzo-p-dioxin.

Komplexnost smeési polychlorovanych dibenzo-p-dioxina (PCDDs), dibenzofurani (PCDFs) a
bifenyli (PCBs) zpiisobuje potiZze pii stanovovani rizika pro ¢lovéka. Z tohoto dtvodu byl vyvinut
koncept faktorti ekvivalentni toxicity (TEF), ktery mél usnadnit stanovovani rizika a kontrolu nad
intenzitou vystaveni témto smeésim (Holoubek et al., 2000). Hodnoty TEF pro jednotlivé kongenery
v kombinaci s jejich chemickymi koncentracemi se mohou pouzit pfi vypoctu celkové koncentrace
toxickych ekvivalentt TCDD (TEQ) a to pro vdechny slouceniny piibuzné dioxinam, které jsou
piitomné ve smési. Zpusob vypoctu je nasledujici, rovnice je zaloZena na piedpokladu, Ze se celkova
toxicita s¢ita (nejsou vzaty v Uvahu piipadné antagonistické ¢i synergické vztahy):

TEQ = =n, (PCDDs; * TEFi) + ¥n, (PCDFs; * TEF;) + n; (PCBs; * TEF))

VétSina studii zkoumajici interakci kongenerd PCDDs, PCDFs a PCBs v binarnich a komplexnich
smeésich potvrzuje aditivni charakter interakce. Mezi témito studiemi jsou také vyzkumy provedené na
raznych druzich obratlovca (ryby, ptaci a savci) a studie environmentélnich smési. TEF je platné
pouze pro uginky zprostredkované AhR. Podminky, které slou¢enina podobna dioxinam musi splnit,
aby byla zarazena do schématu TEF, jsou (WHO, 1997):

musi se strukturou podobat PCDDs a PCDFs,

musi se vazat na Ah receptor,

musi vyvolat biochemické a toxické reakce prostiednictvim Ah receptoru,
musi byt perzistentni a musi se akumulovat v potravnim fetézci.

Pti ptehodnocovani TEF pro savce expertni skupina WHO neddvno pouZila zptsob, kterym pozvedla
duleZitost vysledku studii toxicity na zvitatech, obzvlast¢ u sub-chronické expozice, nad studie
vnitrodéloZni expozice a biochemické studie.

Zatimco aditivni charakter interakce sloucenin ve smési byl pozorovan ve vétSing studii, jiné nez
aditivni interakce PCDDs/Fs a PCBs byly zjistény u expozice vétsi neZ environmentalni. Predpoklada
se, Ze tyto neaditivni U¢inky jsou zpusobeny raznorodosti mechanismt pusobeni jednotlivych
kongenera a/nebo farmakokinetickymi interakcemi. U mono-ortho PCBs obzvlasté bylo zjisténo, ze
acinky jako karcinogenita, akumulace porfyrinu, zmény koncentraci hormonu S&titné Zlazy a
neurotoxicita mohou byt zptisobeny jak za ucasti Ah receptoru tak bez ngj.

Kromé toho je mozné, Ze na ugincich vyvolanych mono-ortho PCBs, které nejsou zprostiedkovany Ah
receptorem, se podileji i di-, tri- a tetra-chloro ortho-substituované PCBs. Pies tyto a jiné nejistoty
spojené s pouzivanim TEF, tento koncept pragmaticky zustdvd nejvhodnéjSim zpusobem
vyhodnocovani toxicity PCDDs/Fs a PCBs. PouZivani TCDD jako jediné miry toxicity smési
PCDDs/Fs a PCBs podceriuje celkové riziko téchto latek. Proto se doporucuje pouZivani systému TEF,
ktery bere v Gvahu i vliv latek jinych nez TCDD, v¢etné non-ortho a mono-ortho PCBs. Tim se
umozni srovnani na zékladé TEQ s ohledem na ptijatelny denni ptijem (TDI) pro TCDD.

Pro hodnoceni ekologickych rizik vyplyvajicich z ptitomnosti chemickych latek v prostredi véetné
persistentnich environmentélnich polutanta (jako jsou téZké kovy a organické polutanty) je mozné
vyuZit metody kritickych zatéZi zaloZzené na hodnoceni poméru mezi skute¢nou zatézi a na ucincich
zaloZzenych maximalni zatézi (AL:ML) (Holoubek, et al., 2000). Rada predpokladii teorie Kritickych
zatezi (prevladajici depozice, definice nejzranitelngjsi slozky ekosystému pro danou latku) maZe byt

14



| Dne: 31.1.2003 | VVF: PROJ/2003/3/deklas

piedevsim v piipadé POPs provazena znac¢nou nejistotou danou napiiklad zpétnym vyparovanim

POPs z povrchu, obtizemi s definovanim limitnich kritérii pro POPs zvlasté u latek s vyraznou
tendenci k bioakumulaci a potencialné nezndmymi G¢inky pro top predatory a také nejistotami
v hodnoceni depozice a expozice POP. Obtizna je presna kvantifikace moznych emisi POPs vzhledem
k velkému mnoZzstvi latek v realnych smésich a vzhledem k tomu, Ze k dispozici jsou jen omezené
informace o jednotlivych zdrojich.

Dalsi pristup k hodnoceni negativnich dopada pfitomnosti persistentnich environmentalnich polutanta
spociva v hodnoceni environmentalnich rizik zalozeném na dvoustupnovém piistupu. Prvni spociva
v hodnoceni celkového emisniho potencialu a vychazi ze znalosti vlastnosti sledovanych polutanti a
hodnoceni potencidlu pro emisi a reemisi. Druhy stupefi je zaloZzen na hodnoceni poméru mezi
piedpokladanou environmentalni koncentraci (PEC) a piedpokladanou koncentraci bez G¢inku
(PNEC) - PEC : PNEC. Piedpokladané koncentrace v ovzdusSi a depozici mohou byt stanoveny
experimentalné nebo muze byt pro jejich uréeni pouzito pro kratké vzdalenosti (< 50 km) disperznich
modelt nebo pro vétsi vzdalenosti ( > 1 000 km) jednoduchych modela trajektorového typu. Pro
stanoveni PEC ve vodach a ptdach se pouzivaji environmentalni distribu¢ni modely a hodnoty PNEC
jsou odvozovany z vysledku testi toxicity (Bakker a de Vries, 1998; Bakker et al., 1998a,b; de Bruij et
al., 1998; de Vries et al., 1998; de Vries a Bakker, 1998).

Persistentni environmentalni polutanty mohou mit rovnéz potencialni vliv na biodiversitu. Pro odhad
potencialniho ovlivnéni biodiversity témito latkami je mozné vyuzit rozsah, ve kterém jsou
distribuovany v prostiedi v biologicky G¢innych koncentracich, stupen selektivity v ovlivnéni riznych
tax a jejich persistenci v prostiedi pfi biologicky G¢innych koncentracich. Pfitom POPs mohou
ovliviiovat biodiverzitu na tfech Qrovnich - genetické, na drovni populace/druh a drovni
spolecenstva/ekosystém.

Pro hodnoceni ekologickych rizik proto potiebujeme znat hodnoty kritickych zatézi, limitg,
akceptovatelnych piijma, télesnych zatezi a dalSi parametry vyuzitelné pro finalni fazi hodnoceni
ekologickych rizik — pro jejich charakterizaci.

Vhodny pfistup k hodnoceni toxickych Gcinka velmi vhodné aplikovatelny pro hodnoceni
ekologickych rizik maze byt demonstrovan na piikladu vyuziti pristupu relativni potence (toxickych
ekvivalentt) pii hodnoceni ekologickych rizik environmentalnich smési.

Pro hodnoceni celkového Ucinku smési latek piitomnych v Zivotnim prostiedi je obecné pouzivan
index nebezpeénosti (hazard index). Z hlediska ¢asové a finan¢ni naro¢nosti ptimého toxikologického
hodnoceni byly vyvinuty nové pristupy zalozené na védeckém zakladg, které spocivaji v hodnoceni
specialnich piipadi toxicity smési podobnych (piibuznych) latek. K hodnoceni smési toxikologicky
piibuznych latek se obecné vyuZivaji faktory relativni potence (Relative Potency Factors = RPF).
Tento piistup piedpoklada existenci toxikologickych dat alespoii pro jednu slozku smési (ktera pak
slouzi jako referenéni slou¢enina) (Holoubek et al., 2000).

Pouzitelnost RPF muze byt omezena na urcité typy efektt a specifické cesty expozice. Toxicita
piibuznych sloucenin je hodnocena jako konstanta relativni potence vzhledem k toxicité referenéni
slouceniny. Konstanta relativni potence je zaloZena na hodnoceni mensi sady toxikologickych testt
nebo analyz chemickych struktur. Tato konstanta se znaci RPF a predstavuje relativni toxicitu
s ohledem na referen¢ni slouéeninu.

V RPF pristupu je ekvivalentni expozice vysledkem méiené koncentrace jednotlivych komponent
smési a jejich RPF. Tyto davkové ekvivalenty jsou secteny, soucet vyjadiuje celkovou expozici
vyjadienou jako koncentraci referenéni slouceniny. Vysledné odhady expozice by mély byt
povazovany za semikvantitativni a samy o sob& neznamenaji kvantitativni odhad rizika. Musi byt
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vyjadieny jako mira toxikologickych efekti, které jsou zahrnuty, a stupein podobnosti v chemické
strukture a mechanismu ucinku.

Obecné pro n latek:
Smeés koncentraci vyjadiena jako referenéni sloucenina:

Celkova potence = C, + Y [RPF,xC;]

i=2

Ci = koncentrace referen¢ni slouceniny ve smési
Ci = koncentrace latky i ve smési
RPF; = faktor relativni potence vzhledem k referenéni slou¢eniné pro latku i ve smési

Koncentrace referen¢ni slouceniny odvozena jako soucet ekvivalentnich expozic jednotlivych slozek
(za predpokladu aditivniho soucétu davek) je pouzita k odhadu toxicity celé smési. Tento soucet je
expozice smési vyjadrend jako ekvivalent expozice referen¢ni slouc¢eninou. Vysledna celkova toxicita
smési je pak vyjadiend jako expozice zptisobena pouze tou referen¢ni slou¢eninou (napi. ze srovnani
ekvivalentni expozice s daty prabéhu vztahu davka-odpovéd’ pro referenéni slouc¢eninu).

Tti vyznamné skupiny latek, pro néz je pristup relativni potence pouzivan zahrnuji dioxiny,
polychlorované bifenyly a polycyklické aromatické uhlovodiky. Tento pristup byl navrZen i pro
hodnoceni dalSich smési latek pusobicich spoleénymi mechanismy Uc¢inku, jako latky pusobici
prostiednictvim estrogenniho receptoru.

Polychlorované dibenzo-p-dioxiny a dibenzofurany (PCDDs/Fs) - k vyjadieni vyznamnosti vSech
ostatnich kongenert této skupiny je pouZivan 2,3,7,8-TCDD jako referen¢ni sloucenina. Expozice
kazdou latkou je vyjadiena jako ekvivalentni expozice 2,3,7,8-TCDD znasobenim koncentrace
jednotlivych kongeneru a jejich uréeného faktoru ekvivalentni toxicity (TEF), ktery je specifickym
typem RPF. Sectené vysledneé 2,3,7,8-TCDD toxické ekvivalenty (TEQ) vyjadiuji riziko spojené se
smési téchto latek. Hodnoty TEFs byly stanoveny na zékladé Udaju o karcinogenité v humannich i
zvitecich studiich, Gdajich o ucincich na reprodukci, dat z in vitro testa a vztahu struktura-efekt.
Kazdy kongener mé& stanoven specificky TEF, tyto TEFs byly urceny tak, aby zahrnuly vSechny
znamé zdravotni efekty a vSechny cesty expozice pro tyto latky.

Polychlorované bifenyly (PCBs) - ¢ast z nich pisobi dioxinovym mechanismem, pro né se pouZiva
stejny pristup jako u dioxind, tedy vyjadieni celkové aktivity jako ekvivalent expozice 2,3,7,8-TCDD.
Celkové ekvivalenty jsou opét urceny souctem prispévka jednotlivych kongenerd, urcenych
vynasobenim specifického TEF a koncentrace dané slouceniny. Nékterée PCBs ovsem mohou take
pusobit karcinogenezi nedioxinovym mechanismem, i tyto latky je tieba zohlednit.

Pristup toxickych ¢i jinych ekvivalenti zpravidla zahrnuje fadu toxikologickych piedpoklada, jako
extrapolaci z kratkodobych na dlouhodobé efekty, zvysokych na nizké davky, podobnost
metabolismu mezi druhy, spoleény mechanismus ucinku v3ech zahrnovanych latek, konstantni
ekvivalentni faktory pro rizné zpusoby expozice a princip aditivity G¢inkt. Aby byly nejistoty téchto
piedpokladi zahrnuty v odhadu, jsou v8echny ekvivalentni faktory vyjadieny jako tddové odhady.

Dioxinova aktivita byla prokdzana i u trady dalich piibuznych latek, které mohou byt pfitomny
v Zivotnim  prostredi. Ur¢eni celkoveho dioxinového ekvivalentu jak prepoétem z vysledki
chemickych analyz, tak z alternativnich metod umoZnuje zhodnotit celkovou potencidlni toxicitu
tohoto typu latek v prostiedi. Alternativni metody k urceni toxickych ekvivalent zahrnuji piistupy za
vyuziti biochemickych metod, kdy jednoduché biotesty vyuZivaji vazby téchto latek na specificky
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receptor a tudiz zahrnuji do hodnoceni i ty latky pro néz nejsou jasné stanovené toxické

ekvivalentni faktory, ale které rovnéz vykazuji specifickou (napt. dioxinovou) aktivitu. Kromé
toho zohlednuji biotesty i vzajemné interakce mezi jednotlivymi komponentami smési, které mohou
byt aditivni, synergické ¢i antagonistické. Navic mohou zahrnout i latky, pro néz neni v souc¢asné dobé
znama analyticka metoda.

Pro polycyklické aromatické uhlovodiky byl ekvivalentni piistup pouzit zejména ke zhodnoceni
karcinogenniho rizika téchto latek, kde jako standard, na né&jz byly ekvivalenty prepocitavany, slouzil
benzo[a]pyren. Vysledky zriznych testd karcinogeneze pro jednotlivé PAHs byly porovnany
s karcinogenni potenci benzo[a]pyrenu. Tento pristup byl limitovan piedevSim na karcinogenni
pusobeni PAHSs, vysledek se vyjadiuje jako BaP-ekvivalent.

Vyjadreni celkové aktivity smési latek jako ekvivalentu urcitého standardu je mozné i pro latky
estrogenniho charakteru, pisobici prostiednictvim estrogenniho receptoru. V tomto piipadé je celkova
estrogenni aktivita vyjadiena jako ekvivalentni mnozstvi endogenniho receptorového substratu 17 -
estradiolu. Celkovy ekvivalent (Ej-ekvivalent) je opét uréen za vyuziti relativnich estrogennich
potenci (pokud jsou znamy), ¢i prostiednictvim biotestd vyuzivajicich vazby latek na estrogenni
receptor.

Pristup RPF je pouzitelny pro skupiny latek puasobicich spole¢nym mechanismem. Zakladem je
zvoleni vhodné referenéni standardni (indexové) slouceniny, na niz budou vztahovany relativni
potence ostatnich latek. Referen¢ni slou¢enina by méla byt nejlépe prostudovana latka z dané skupiny,
pro niz existuje nejvétsi mnozstvi kvalitnich védeckych poznatki. Relativni potence piibuznych latek
musi byt stanoveny na zakladé objektivniho zhodnoceni co nejvétSiho mnozstvi vyzkumnych
vysledkd, musi byt piesné charakterizovano z jakych testi byly potence stanoveny, musi byt piesné
urcena kriteria pro jejich odvozeni. Velmi dilezité je zohlednéni a zahrnuti nejistot procesu odvozeni
relativnich potenci do jejich hodnot.
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7. ZDROJE RIZIK V AGRARNIM EKOSYSTEMU

Agroekosystém muze byt kontaminovan cizorodymi latkami zfady raznych zdroji. Mezi
nejvyznamngjsi v soucasné dob¢ patfi:

pramyslové komposty
odpady

pramyslové emise

kaly z ¢istiren odpadnich vod

7.1 Kaly z &istiren odpadnich vod (COV)

Kaly z COV jsou u nas i v zahrani¢i se povazovany za rizikovy material, ktery pii nekontrolovaném
vyuzivani maze byt vaznym zdrojem znegisténi pady, prirodniho prostiedi i potravinového fetézce
nezadoucimi latkami, zejména t&zkymi kovy a persistentnimi organickymi polutanty. Kaly z COV jsou
celosvétové povaZzovany za jeden z nejvétSich zdroju rizikovych chemickych latek pro ekosystémy, coz
se odraZi i v metodikach pro hodnoceni ekologickych rizik, kde je kal z COV predmétem zvlastniho
hodnoceni a to jak pro vodni ekosystém, tak i pro terestricky ekosystém.

Kaly z COV jsou typickymi vedlejsimi produkty ¢isténi odpadnich vod a to jak komunalnich, tak i
pramyslovych. Jejich produkce v nékterych zemich je znac¢na, napriklad ve Velké Britanii je roéné
produkovano 1,2 mil. t (suché vahy) kalt a v USA 7 mil t. Z mnozstvi produkovaného v UK, je roéné
39 % aplikovano v zemé&délstvi.

I vCR byla piijata regula¢ni opatieni, kterd maji usmérnit jejich kontrolované vyuZivani a
minimalizovat jejich negativni vliv. Pokynem byvalého ministerstva lesniho a vodniho hospodéaistvi a
dievozpracujiciho pramyslu CSR z roku 1986 bylo uloZeno spravcam gistiren odpadnich vod
zajist'ovat souborné analyzy kali na obsah CL, zejména Cd, Pb, Hg, Cr; Zn, Cu, ale i Ni, Mo a As.
MzVz CR v roce 1989 vydalo Metodické pokyny pro vyuzivani kalia z COV veiejnych kanalizaci v
zemedélstvi.

Za rozhodujici kritérium vyuZivani kalt z COV verejnych kanalizaci byla stanovena biologicka a
chemicka nezavadnost posuzovana na zakladé laboratornich rozbort na obsah vody, organickych latek,
celkového N a jiz uvedenych tézkych kovi.

Odpadni vody z kanalizaci i praimyslu predstavuji v souc¢asné dobé velky problém, hlavné kvuli
zvysujicimu se obsahu dusi¢nanid a fosfatd. Tyto latky jsou jiz dnes pomérné efektivné odstranovany
v ¢istirnach odpadnich vod. Cisténi odpadnich vod zahrnuje primarni ¢&isténi, kdy jsou z vody
odstranovany hrubé necistoty a sekundarni biologické ¢isténi vyuZzivajici biomasu aktivovaného kalu,
kdy jsou z vody odstranovany postupnym provzdusiovanim, usazovanim a ¢innosti bakterii dusi¢nany
a fosfaty. Ty jsou pieménovany na organicky dusik a fosfor. Pii tomto stupni ¢isténi vznika kal —
aktivovana biomasa, kterd musi byt odstranéna. Ta vSak obsahuje i nezadouci piimési, jako jsou
patogeny, t&zké kovy a persistentni organické polutanty, a to ¢asto ve vysokych koncentracich. Tyto
kontaminanty snizuji kvalitu pady pro zemédélskou produkci. To samoziejmé zt&Zuje vyuziti kali
v zemédélstvi, nebot’ hrozi nebezpe¢i prijmu téchto polutanti z aplikovanych kalt obilovinami a
Zivocichy a tedy pranik do potravnich fetézca.
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K systematickému hnojeni formou piimé aplikace se vyuZivaji kaly tekuté a odvodnéné. Tekuté

kaly jsou vyuzivany predevSim jako zdroj dusiku a fosforu a kaly odvodnéné jsou zdrojem
fosforu a huminifikovatelnych organickych latek, ktery muze zastoupit tradi¢ni organickd hnojiva
(Koukolnik, 1988; Nerudova, 1984).

Vyznamnym problémem realné piitomnym v kalech z ¢istiren odpadnich vod, je v soucasnosti velice
pestra paleta piitomnych persistentnich organickych polutantt (POPs).

Je vhodné pripomenout pii posouzeni moznych rizik pro agroekosystém zakladni vlastnosti POPs
piijaté jako podklad pripravovanych mezinarodnich konvenci vedoucich k omezeni vstupd do
prostiedi a postupné eliminaci téchto latek z prostredi (Wang et al., 1994):

Persistentni organické polutanty jsou charakterizovany ¢tyimi zakladnimi vlastnostmi:

Persistence v prostitedi - odolnost vaci fyzikalnim, chemickym a biologickym zptsobim
degradace; vétSina POPs jsou halogen-derivaty aromatickych sloucenin, piedevsim
chlorované a bromované s extrémné stabilni chemickou strukturou. Vysok4 stabilita téchto
slouc¢enin byla pticinou fady jejich pramyslovych aplikaci a to vedlo k jejich Sirokému
pouzivani. Jejich persistence vedla k jejich dlouhé dobé setrvani v prostiedi, coZ je
dokumentovano vysokymi hodnotami polocasi Zivota v jednotlivych slozkach prostiedi.
Po vstupu téchto latek do prostiedi, predevSim sedimentt a pud, se tyto sloZky prostiedi
stavajici jejich rezervoary a zdroji druhotné kontaminace. POPs jsou dnes ovSem piitomny
ve vSech sloZkach prostiedi.

Toxicita - toxicita a ekotoxicita indikujici jejich rizika pro ¢lovéka a prostredi. U fady
POPs byla v laboratornich i terénnich podminkéach prokézana fada Skodlivych Gginkd
véetné imunologickych, reprodukénich, vyvojovych, genotoxickych spojenych s akutni a
chronickou expozici fadou POPs nebo jejich smésmi. Laboratorni i terénni studie u
raznych biotickych druhd veetné ¢lovéka ukazuje na fadu vysoce specifickych Skodlivych
G¢inka jako jsou poruchy metabolismu, genotoxické G¢inky, napodobovani hormonélnich
ucinkt apod.

Bioakumulace - POPs maji nizkou rozpustnost ve vodé a vysokou rozpustnost v tucich,
coz v kombinaci s jejich resistenci vac¢i metabolické degradaci u obratlovct vede k jejich
bioakumulaci v Zivych organismech a k bioobohacovani ve vyssich trofickych Grovnich
potravnich fetézct. Casto je mozné se u fady top-predatort véetné &loveka setkat s
extrémné vysokymi hladinami vyskytu téchto latek ve srovnani s témér neméfitelnymi
drovnémi v abiotickych sloZkach prostiedi (ovzdusi, vody, puady). V literature byly
popsany piiklady bioobohacovani POPs z vodniho prostiedi v rozmezi sedmi #adq.

Semi-volatilita - zpusobujici pohyb atmosférou na zna¢né vzdalenosti pied depozici na
zemsky povrch. Rada POPs je v abiotickych slozkach prostiedi vysoce pohybliva. Semi-
volatilita je dilezitou vlastnosti umoziiujici pohyb prostiedim. POPs mohou byt pfitomny v
plynné fazi nebo sorbované na povrch tuhych ¢astic, povrch rostlin, ptdy nebo sedimentd.
Casem muze vlivem zménénych podminek v prostiedi (okyselovani, eutrofizace, zména
sorpéni kapacity..) dochazet k jejich znovuuvoliiovani do prostiedi a opétovnému
transportu prostredim..

Obsah organickych slouéenin v kalech roste v poslednich letech velice dramaticky (Holoubek et al.,
1997). V USA se predpoklada zdvojnasobeni produkce organickych sloucenin za kazdych 8 let.
Problémem je také fakt, Ze nartsta nejen kvantita polutantd, ale meéni se i kvalita, tedy objevuji se nové
typy polutanti svysoce nebezpeénymi vlastnostmi, o jejichz existenci jsme jeSté pred par lety

nevedéli.
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Hlavni skupiny organickych sloucenin, které se vyskytuji v kalech z ¢istiren odpadnich vod jsou:

Hlavni skupiny organickych polutantii v kalech z COV

Ftalaty Chlorované alifatické uhlovodiky s kratkym fetézcem
Halogenované aromaty (chlorbenzeny) (PCBzs)| Estery kyselin triarylfosforeénych

Polycyklické aromatické uhlovodiky (PAHs) | Aromatickeé a alifatické aminy

Polychlorované dibenzo-p-dioxiny (PCDDs) Fenoly

Polychlorované dibenzofurany (PCDFs) Chlorované fenoly (PCPs)

Tenzidy Chlorované pesticidy

Osud a chovani organickych sloucenin v kalech a nasledné v padach a potravnich fetézcich zavisi na
jejich chemické struktuie, fyzikalné-chemickych vlastnostech a specifickych environmentalnich
podminkéch. Tyto latky vstupuji primarné do zemédélskych pad a po aplikaci mohou byt
transportovany jednotlivymi sloZkami prostredi a béhem tohoto transportu mohou byt abioticky i
bioticky preménovany a rozkladany. Hlavni procesy ovlivaujici jejich transport v prostiedi jsou sorpce
na puadni c¢astice, tekani do atmosféry, vymyvani do spodnich vod, pfijem vegetaci, odtok do
povrchovych vod a piijem zviraty a hlavni degradacni procesy jsou biodegradace mikroorganismy,
hydrolyza, fotolyza, oxidace a metabolismus rostlinami a Zivocichy.

Bé&zné environmentalni koncentrace persistentnich organickych polutanta (POPs) v ptidé po aplikaci
kali z COV znamenaji potencialni prenos do lidského téla a to v podobé pouZivani spodni
kontaminované vody jako vody pitné, ¢i v podobé poZivani rostlinné potravy. U rostlin, které ptijimaji
POPs z pady, miZzeme ocekévat zvySenou koncentraci piedevsim ve svrchni vrstvé kotenové zeleniny.
To je pravdépodobné méné vyznamné, uvazime-li ¢astecnou metabolizaci pro zvitata. Rozhodujici pro
néj je predevsim ingesce pudy spole¢né s prijimanou potravou (Alcock, 1995).

POPs maji tfi hlavni cesty vstupu do téla zvifat:

e  zrostlin pouZivanych pro krmeni,
e transport z pady do rostlin pouzivanych ke krmeni,
e  poZziti kontaminované pady pasoucimi se zvifaty.

Pokud jde o ¢loveéka, z hlediska analyzy rizik rozezndvame v piipadé organickych polutantt z aplikace
kalt, nasledujicich 9 expozi¢nich cest:

1) Kal — piada — (ovzdusi) — vegetace — ¢loveék: ptijem rostlinami rostoucimi na padach kde
byly aplikovany kaly z COV aty jsou pak konzumovany ¢lovékem;

2) Kal — vegetace — ¢lovek: ptima aplikace kalu na jedlou ¢ast rostlin nebo prachu z ptd po
aplikaci kalu do pudy a konzumace této vegetace ¢lovekem;

3) Kal - pada — vegetace — zvitata — ¢loveék: konzumace rostlin rostoucich na padach po
aplikaci kalu zemedelskymi zvitaty a jejich naslednd konzumace ¢lovékem;

4) Kal/ptda - zvitata — ¢lovek: piimé konzumace pady a kalt pasoucimi se zvitaty a transfer
kontaminant do zvitecich potravnich produktt a jejich konzumace ¢lovékem;

5) Kal - pada — ¢lovek: ptiméa konzumace pudy kontaminované kaly naptiklad détmi;

6) Kal — pud — atmosféricky prach — ¢lovek: naptiklad inhalace kontaminovaného padniho
prachu traktoristy;

7) Kal - puad — ovzdusi — ¢lovek: inhalace tékavych polutanti farmaii;
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8) Kal - puda - povrchova voda - ¢loveék: vodni eroze a povrchovy splach pidy
kontaminované po aplikaci kali do povrchovych vod a mozna kontaminace zdroju
pitné vody
9) Kal - puda — podzemni voda — ¢lovek: vymyvani kontaminantt z pid kontaminovanych po
aplikaci kalti do podzemnich vod a nasledna kontaminace zdroja pitné vody.

Tyto expozi¢ni cesty piedstavuji realnd rizika vyplyvajici z aplikace kali z COV kontaminovanych
POPs pro agroekosystém a soucasné ukazuji moznosti pranika do potravnich fetézca ¢lovéka.

Znacna pozornost je vénovana polychlorovanym bifenylim (PCBs) a polychlorovanym dibenzo-p-
dioxinum a dibenzofuranaim (PCDDs/Fs) v kalech.

Skodlivé efekty, které vyvolavaji expozice PCBs, nebyly na sledovanych pasoucich se zvitatech
pozorovany (Frice, 1995). V nékterych zemich je zakdzano pouZivani odpadnich kalti na zemédélské
pastviny. Napiiklad ve Velké Britanii je pouzivani povoleno, ale pastvina se nesmi spasat jate¢nimi
zviraty drive nez tii tydny po aplikaci (Alcock, 1995). Dulezita cesta, kterou se dostavaji PCBs do
lidského téla, zahrnuje jejich piitomnost v pudg, jejich tekani z pady a v neposledni fadé i depozici
atmosférickych PCBs na rostliny. Obsah zavisi piedevSim na dobg, ktera uplyne mezi aplikaci kala na
pudu a sklizni (pro zviiata potom na dob& mezi aplikaci a spasanim) (Chaney a Lloyd, 1979). Pri
piechodu PCBs z pudy do rostlinné slozky musime uvaZzovat také kratky biologicky polocas pro
nékteré kongenery a také jejich metabolizaci v rostlinach (O"Conner et al., 1994).

Studie na téma obsahu PCBs v kalech z COV se zabyvaji jejich hladinami v kalu, koncentracemi
v kalech a nasledné v padach po jejich aplikaci, koncentracemi jenom v pidé po jejich aplikaci nebo
koncentracemi v pidé a v rostlinach.

Skupina profesora Jonesa z university v Lancasteru se této problematice vénuje fadu let a to pro cely
rozsah POPs. Pokud jde o PCBs, studovali jednak v kalech odchézejicich z COV a jednak jejich
piitomnost v padé, na kterou byly aplikovany analyzou archivnich vzorka z obdobi 1942 — 1992 (23
cm vrstva), tedy béhem let aplikace i nasledné po nich. Ve Velké Britanii je asi 50 % kala aplikovano
na zatravnéna Gzemi. Typické koncentrace PCBs nalezené v padach se pohybovaly kolen 15 pg.kg™.
Soucasné byla hodnocena i jejich atmosféricka depozice (Alcock, 1995). Weber et al. (1994) studovali
piitomnost PCBs v pudach v Kanadé. V Kanad¢ je asi 33 % odpadnich kalu aplikovano na zemedglske
pudy. Velké koncentrace nebyly ocekavany, protoZze vyroba a pouZivani téchto sloucenin bylo
zakézano v 70. letech. Koncentrace v padg se pohybovaly od 15 do 235 ug.kg™. Ze zéavéra studie
vyplyva, Ze v Kanadg¢ tento zdroj PCBs reprezentuje nevyznamné nebezpeci pro zemédélstvi a prirodu.

Sewart et al. (1995) studovali ptitomnost nejtoxictéjSich non-o-substituovanych PCBs (kongenery ¢.
77, 126, 169). Tyto koplanarni PCBs zaujimaji jen malé procento v komer¢nich smésich. Nalezené
koncentrace u kongeneru 77 byly v rozmezi 540 - 4 271 ng.kg™ (tento kongener se rychle metabolizuje
v rostlinach), u kongeneru 126 koncentrace byly v rozmezi 90-280 ng.kg™ a kongeneru 169 od 10 do
50 ng.kg™ suché vahy. Weber et al. (1994) rovn&Z studovali koncentrace PCBs v padé a nasledng
potom v rostlinach, které rostly na ptdé postiikané odpadnimi kaly. Koncentrace v pudé neptesahla
hodnotu 4 mg.kg™. Koncentrace v zem&dglskych rostlindch byly razné, piicem? zaleZelo na typu
rostliny. Napiiklad v obili se pohybovaly od 15 do 18 ug.kg™, u zeli a zelnych lista se pohybovaly
v rozmezi 66-91 pg.kg™, u mrkve byly razné. Nejvétsi byly nalezeny v poradi: slupka mrkve (271
ug.kg™), povrch mrkve (181 ug.kg™) a vnitini ¢ast mrkve (56 pg.kg™).

Quiping et al. (1992) studovali potadi nejsledovangjSich kongenerd PCBs v rostlindch — 31, 52, 103,
101, 87, 153, 138.
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Ukazuje se, Ze pozivani rostlinné stravy predstavuje jen malé riziko PCBs pro lidsky organismus.
Zvétseni zatéze muze zpusobit zejména korenova zelenina, u které bylo, a to zejména ve svrchni vrstvé
nalezeno vétSi mnoZstvi téchto polutantd. VEtsi riziko znamena spiSe spasani pastvin jate¢nimi zviraty
a pouzivani rostlinné slozky ke krmeni domacich zvirat. Ale i toto riziko lIze ¢aste¢né eliminovat
zvySenim doby mezi aplikaci odpadnich kala a sklizni.

Je dilezité podotknout, Ze odpadni kaly obsahuji dalsi tézké kovt a dalSi POPs, které mnohdy svym

Skodlivym G¢inkem predéi PCBs a dosud vime velmi malo o moznych synergickych Ggéincich mezi
jednotlivymi skupinami.
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8. LEGISLATIVA, LIMITY, PRIKLAD PCDDs/Fs

V soucasné dobé legislativa v CR obsahuje, pokud jde o persistentni organické polutanty a zvIasts
PCDDs/Fs, jen velmi méalo nebo Z4dné normativy. Casteénou vyjimkou je dosud alespori orientaéné
vyuzivana hodnota koncentrace PCDDs/Fs ve volném ovzdusi stanovena v roce 1985 tehdejSim IHE
Praha.

V dal§im textu jsou uvedeny alespon nekteré z literatury vybrané hodnoty limita vyuZivané v zemich
zapadni Evropy a USA, jez dokumentuji rozdilny pristup vyspélych zemi ktéto problematice.
Vzhledem k uvaZzovanému vstupu do EU je vhodné pro jakékoliv hodnoceni vyuZivat tyto evropské
normy. Piiklad Holandska a jeho regulaéni politika patrna z ptislusnych tabulek, je vhodnym i pro CR.

Limity pro obsah PCDDs/Fs v padach doporuc¢ované v SRN

[NgTE.kg™ sus.pady] Doporuéeni
<5 PouZitelnd bez omezeni a dalSi kontroly
5-40 Pouzitelna pro zemédélskou a zahradnickou produkci, vyZaduje kontrolu
40 - 100 Omezeni jen pro zemédélskou a zahradnickou produkci, pti niz dochazi jen
k minimalniho piechodu dioxini
100 - 1 000 VyZaduje dekontaminaci pady na détskych htistich
1 000 - 10 000 VyZaduje dekontaminaci ptidy v obytné zastavbé
> 10 000 Vyzaduje dekontaminaci ptidy bez ohledu na charakter lokalit

Nejvyssi ptipustné koncentrace PCDDs/Fs pro ovzdusi vyjadiené jako I-TEQ platné, piipadné
doporucené v n¢kterych statech

Matrice Nejvyssi pripustna koncentrace Stat
Kominové emise ze spalovani 0,1 ng.m* Némecko, Holandsko, Rakousko,
odpadi Svédsko, Evropské unie (od 1.7.1994)
1ng.m? Velké Britanie
2ng.m? Norsko
0,5ng.m? Kanada
Volné ovzdusi 20 fg.m™ Ceska republika
40 fg.m™ Italie
30 fg.m? Pensylvanie (USA)
45 fg.m? Massachusetts (USA)
40 fg.m? EPA (USA)

Nejvyssi piipustné koncentrace PCDDs/Fs pro nékteré dalSi matrice vyjadiené jako I-TEQ platné,
piipadné doporucené v nékterych statech (Liem et al., 1993)

VVVVV

Matrice Nejvyssi pripustna koncentrace Stat

23



| Dne: 31.1.2003

| VVF: PROJ/2003/3/deklas

Ptida na zemédélské Gcely 5ng.kg™ Némecko
10 ng.kg™ Holandsko
10 ng.kg™ Italie
Kal z COV 100 ng.kg™ Némecko
Odpady 2ug.kg™ Rakousko
Papirovy obal pro baleni 1ng.kg™ Némecko
kapalin
Krmivo pro dojnice 3ng.kg? Rakousko
Kravské mléko ® 6 ng.kg™ Holandsko
5ng.kg™ Némecko
35 ng.kr™ Rakousko
6 ng.kg™ Rakousko - navrhovana hodnota
Tolerovany denni ptijem pro 1 pg.kgtd? Némecko
clovéka 5 pg.kgt.d? Svédsko
4 pg.kgtd? Holandsko
10 pg.kg™t.d* Kanada
10 pg.kg™t.d* WHO
0,1 pg.kg*.d? EPA (USA) - navrh

A nad tuto hodnotu je odpad klasifikovan jako nebezpecny

&) ng.kg* tukového podilu

Piehled indikativnich maximalnich tolerovatelnych rizikovych davek (MTRs), davky s efektem a bez
efektu, pro dioxiny ve vodé a sedimentech (v I-TEQ) vztaZeno k 2,3,7,8-TCDD (Liem et al., 1993)

Koncentrace

MTR nebo s efektem/bez efektu

Pada

75— 285"

<10-1500"
(30 =325)*

50 000

10 000 000

50 - 24 400 000

ng.kg™ suché hmoty

ng.kg™ suché hmoty

ng.kg™ suché hmoty

ng.kg™ suché hmoty
ng.kg™ suché hmoty

ng.kg™ suché hmoty

MTR zalozZena na riziku pro predatory pozirajici zizaly
(otrava potravniho fetézce)

studii (zvySeni hmotnosti jater u mysi; bez vlivu na
reprodukci)

Bez ekologického efektu v dlouhodobé polni studii
(prozkoumany rizné druhy veetné rostlin , hmyzu, hadi,
ptaka a savci

MTR zaloZena na riziku pro terrestrické organismy a
ekosystémy ™"

Nejnizsi davka s G¢inkem v laboratornich studiich
(Umrtnost Zizal)

Bez efektu na mikrobialni aktivitu v laboratornich studiich

w

ediment a voda

15

ng.kg ™ suché hmoty

MTR zaloZeno na riziku pro predatory pozirajici ryby
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MTR zaloZena na riziku pro vodni organismy a ekosystémy

v v

narast retardace u ryb)

Rozpéti pramérnych koncentraci
Uplné rozpéti koncentraci (minimum - maximum)

Fkk

Vyhradné zaloZené na testu s Zizalami

Regulac¢ni aspekty PCDDs/Fs v Holandsku (Liem et al., 1993)

Emise

- emisni standard pro dioxiny je 0,1 ng I-TEQ.m™ pro spalovny vieho druhu (srpen 1989)

Produkty

-zakéazano pouzivani pesticidi 2,4,5-T a pentachlorfenolu (kontaminace dioxiny)

Potraviny

- standard pro mléko a mlécné vyrobky je 6 pg I-TEQ.g™ tuku

Puda

- pozadi v povrchovych ptidach je 1 - 20 ng I-TEQ.kg™ suché pudy

- neexistuje oficialni standard, ale od roku 1987 jsou doporuceny néasledujici hodnoty:

- 1000 ng I-TEQ.kg™ suché hmoty pro obydlené a zemgdglské plochy

- 100 ng I-TEQ.kg™ suché hmoty pro vodni sedimenty

- maximalni hodnota doporu&ené pro remediované (rekultivované) plochy je 50 ng I-TEQ.kg™ suché pudy

Vzduch

- pramérné koncentrace v ovzdusi a depozice byly pogcitany za pouziti modelu (1990):
24 fg I-TEQ.m? a 8 ng I-TEQ.m?.rok

Voda

- nalezeny koncentrace 220 ng I-TEQ.kg™ suché hmoty (Ryn)
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9. SITUACEV CR

V naSich podminkach pokud, budeme hodnotit potencidlni rizika plynouci z mozZnych emisi
PCDDs/Fs z pramyslovych zdroju, jako jsou spalovny, doprava, metalurgie, je mozné je shrnout do
nasledujicich boda predstavujicich mozné expoziéni cesty:

piimé inhalace z ovzdusi,

kontaminace ovoce a zeleniny na zahradkach v okoli zdroji,

kontaminace zemédélské produkce v okoli zdroju,

pozivani kontaminované puady,

vdechovani kontaminovaného prachu,

kontaminace zdroji pitné vody,

splachy kontaminovaného prachu ze stiech, domt a vozovek do kanalizace - kontaminace
kala v ¢istirnach OV a jejich mozna aplikace v zemédélstvi,

e  jiné zpasoby.

Pokud jde o inhalaci kontaminovaného vzduchu, zjevné nebude ptedstavovat podstatny zdroj.
Vysledky rozsahlych studii z celého svéta ukazuji na fakt, Ze inhalacni expozice PCDDs/Fs
piedstavuje pouze do 1 % piijmu téchto polutantd ¢lovékem. Koncentrace PCDDs/Fs ve volném
ovzdusi zpusobené emisemi ze naptiklad ze spaloven komunalniho odpadu se vyskytuji na drovni
desetin aZ setin pg.m™. Jejich mozny p¥imy zdravotni vliv véetng rizika inhalagni karcinogenity je
zanedbatelny. Neoddiskutovatelnym faktem ovSem je, Ze kontaminace vegetace spadem z atmosféry a
naslednd kontaminace dalSich druht potravy jsou pievdZzné zpusobeny spadem z atmosféry. Stejné
jako zminovany splach z mestskych aglomeraci. Problémem takeé je, Ze neni jasny ptispévek dalSich
zdroju PCDDs/Fs v méstskych aglomeracich k celkové zatéZi ovzdusi.

Naptiklad v Praze zatiZzeni volného ovzdusi v prazské aglomeraci vyrazné prekracuje doporuceny limit
20 fg.m™ na v3ech sledovanych lokalitach. Vysledky ukazuji, Ze aktualni zatsZ nesouvisi vyznamngji s
aktualni atmosférickou situaci ani s intenzitou dopravy. Vyrazné ji ovliviuji jednotlivé bodové
technologické zdroje emisi PCDDs/Fs. Hlavnim zdrojem celoplo3ného imisniho zatiZeni jsou spalovny
odpadu a uhelné kotelny. V letnim obdobi nebyl vyznamny rozdil mezi dennimi a no¢nimi
koncentracemi PCDDs/Fs.

Vstup pozivanim a vdechovanim kontaminované pudy lze jen té¢Zko posoudit, protoZe neni nic zndmo
0 konkrétni kontaminaci pudy, ev. détskych htist v okoli v CR.

Kontaminace méstského prachu muze byt zdrojem expozice ¢lovéka jednak ptimo jeho vdechovanim a
jednak neptimo prostiednictvim zminovaného vstupu do kanalizatniho systému a nésledné
kontaminace kalu z COV.

Ke vstupu PCDDs/Fs do COV a nasledné kontaminaci kalti mize dojit nasledujicimi zpasoby:

e spadem atmosférickych PCDDs/Fs do stok kanaliza¢niho systému,

e splachy prachu z vozovek - PCDDs/Fs pochazi z emisi z automobila, odéru pneumatik a
vozovek,

e spadem PCDDs/Fs z atmosféry do povodi zajistujiciho vody do COV,

e vstupy polychlorovanych fenoli do vod a nésledné biosyntéza PCDDs/Fs v aktivovaném
kalu z COV,

e  necistoty z vyroby celul6zy a papiru, detergenta, barviv,
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e PCCDs/Fs vznikajici béhem chlorace pti ptipravé pitné vody,
e PCDDs/Fs vznikajici béhem &isténi odpadnich vod,
e  dalsi, neidentifikované zdroje.

Jak jiz bylo konstatovano, pokud jsou dioxiny kontaminované kaly z COV aplikovany v zemé&dglstvi,
mohou kontaminovat pudy a nasledné vstupovat do potravnich fetézct. Z kontaminované pady mize
dojit ke kontaminaci podzemni i nadzemni vegetace a ta miZe byt konzumovana clovékem,
kontaminovanou padu nebo kontaminované krmivo maZe konzumovat dobytek a PCDDs/Fs mohou
kontaminovat mléko ¢i maso a to miZe byt nasledné konzumovéano ¢lovékem.

Zavér posledniho odstavce piedchozi ¢asti textu je obecné platny i pro dalsi POPs (PAHSs, chlorované
pesticidy, PCPs, PCBzs, PCBs). V sou¢asnosti existuje fada moznych zdroja kontaminace kalt z COV
persistentnimi organickymi polutanty.

Dal3im problémem je skute¢nost, Ze prokazatelné dochazi ke vzniku nékterych POPs jako jsou hepta-
a oktachlordibenzo-p-dioxiny v &istirndch odpadnich vod ptisobenim enzymu v kalech pritomnych.
Tyto latky vznikaji biosyntézou z pentachlorfenolu.

V sougasné dobé¢ existuji jen malo tdaje o koncentracich POPs v kalech z COV v CR. Naptiklad ve
Velké Britanii a dalSich pramyslovych zemich zapadni Evropy je uvadén obsah PCDDs/Fs v rozmezi
10 — 200 ng TEQ.kg™. Piitom u t&chto latek se piedpoklada, Ze jejich pologas Zivota v padach je
kolem 10 a vice let. Literarni (daje ukazuji na skutecénost, Ze v oblastech kde jsou puady
kontaminovany PCDDs/Fs z kala, se vyskytuji 5-6-krat vysSi koncentrace PCDDs/Fs v kravském
mléce.

Také v podminkach CR neexistuje odpovidajici legislativni zabezpegeni tohoto problému. Jak bylo
uvedeno v tabulkach v predchozi ¢asti, existuje v Némecku limitni hodnota pro obsah PCDDs/Fs
v kalech a to 100 ng TEQ.kg™ suché hmoty — tato hodnota je spojena s aplikagnim limitem 5 t kalu
(suché hmoty).ha v ¢asovém intervalu 3 let. V CR prakticky neexistuji Zadné ddaje o vyskytu téchto
latek v kalech.

Literarni Udaje také potvrzuji existenci fady moznych expozi¢nich cest pro persistentni organické
polutanty vyplyvajicich z aplikace kala z &istiren odpadnich vod kontaminovanych témito latkami na
zemédelskou pudu.

V podminkach CR je vhodné pogitat s tim, Ze kaly mohou byt vyuZity pro vyrobu pramyslovych
kompostd, poptipadé ve zcela omezeném rozsahu pro piimou aplikaci do pady.

K aplikaci odpadnich latek z jinych odvétvi narodniho hospodarstvi v zemédélstvi je tieba pristupovat
s vysokou rozvahou a zodpovédnosti zejména pokud jde o:

e  kaly z ¢istiren odpadnich vod verejnych kanalizaci,
e tuhé komunalni odpady,
e  dalsi rizikové latky

a pied jejich vyuZzitim je nezbytné nutné a zasadni vzdy analyticky provétit jejich pouZitelnost.

Jen tak je mozné zasadni snizeni rizika vyplyvajiciho z pouziti kali z COV a jinych odpada
v zemedelstvi.

27



| Dne: 31.1.2003 | VVF: PROJ/2003/3/deklas |

Pro hodnoceni rizik v agrarnim ekosystému bude mozné vyuzit nove pripravenou Metodiku
pro hodnoceni ekologickych rizik, jenz byla piipravena firmou TOCOEN, s.r.0. pro MZP CR.
Koncepce této Metodiky je uvedena v priloze ¢. 1 a v piiloze €. 2 je uveden material
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P1.1 HODNOCENI EKOLOGICKYCH RIZIK

Hodnoceni ekologickych rizik (ECORA) je v souc¢asnosti nejlepsi dostupny nastroj pro predikci
potencialniho nebezpeci a negativnich dopadt antropogennich aktivit na strukturu a funkci
ekosystému. Hodnoceni maZe byt obecné pouZitelné nebo mistné specificke a je ¢asto soucasti velice
komplexnich studii. Komplexnost problematiky ECORA se ale netyka jen Sirokého spektra problému,
ale i kvantitativniho rozsahu — v podstaté kazda technologicka ¢innost, vyrobni proces ¢i vyrazngjsi
stavitelska aktivita predstavuji potencialni riziko pro existujici ekosystémy. Do procesu hodnoceni
ekologickych rizik tedy musi vstupovat i lidé, pro které tato ¢innost neptedstavuje hlavni odbornost
nebo pracovni napli. Potreba standardizované metodiky je pak vynucena i rozsahem treSenych
probléma a nutnosti piedat jednotny, byt obecnéjsi navod na jejich feSeni. Bez ohledu na sloZitost
konkrétni situace je metodika ECORA zaloZena na jednotném metodickém schématu, jehoZ dodrZeni je
nepodkrogitelnym standardem vSech typt hodnoceni (obrazek 1).

Obrazek 1: Zakladni metodické schéma EcoRA

Zadani EcoRA

| 1gentifikace nebezpecnosti ﬁ

Formulace problému

v

Identifikace zdroje stresoru

v

v

Hodnoceni expozice

Identifikace G¢inku (&)

Charakterizace rizika

I

Expertni interpretace

>

Koncepéni model ECORA
Definice scénare

Zé&kladni
komponenty

Fazovani procesu

Stresor
Expozice /\/\—Pl

Receptor

—  Konkrétni /Wl

situace

U&inek

Stresor

P1.2 FORMULACE PROBLEMU - IDENTIFIKACE NEBEZPECNOSTI A ZAJISTENI
INFORMACNICH ZDROJU
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vz

Formulace problému je pravdépodobné nejduleZitéjsi ¢asti postupu hodnoceni ekologickych rizik, fazi
urcéujici celkovou ¢asovou a finan¢ni naro¢nost procesu a predurcujici i samotny vysledek hodnoceni.
Pocatecni faze vymezuje podstatu problému a cile hodnoceni, charakterizaci zdroji potencialnich
ekologickych rizik a zachycuje informace o konkrétni situaci véetné vymezeni zasazeného Uzemi.
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Zadani EcoRA a jeho vliv na strategii feSeni

Hodnoceni ekologickych rizik je predevsim Uéelovy proces, jehoZ prvoiadym ukolem je posoudit vliv
definovanych stresora na potencialné zasazitelné ekosystémy. ECORA ma jasné definovatelnou
navaznost na proces EIA a obecné pravni normy a predpisy v oblasti Zivotniho prostiedi.

Prvni krok hodnoceni ekologickych rizik — identifikace (uréeni) nebezpeénosti

Prvnim krokem hodnoceni ekologickych rizik je analogicky jako u hodnoceni zdravotnich rizik,
identifikace (urceni) nebezpec¢nosti, tedy pocatecni hodnoceni stresord, jeZ maji potencialné Skodlivé
vlastnosti a mohou pusobit na populace volné Zijicich organismu. Z praktického hlediska je zasadni
spravne uréeni typu stresoru a jeho zatrazeni, to v3e ve vazbé na piedpokladany receptor. Pro slozité
environmentélni smési polutantd, které neni mozno hodnotit jako celek, musi byt provedeno
vytipovani latek potencialniho zajmu a urceni prioritnich polutanta s ocek&vanou nejvyssi
nebezpec¢nosti pro zkoumané biologické receptory piipadné celé zajmoveé Gzemi.
DuleZitym faktorem pro posouzeni mozného vlivu konkrétniho zdroje v akvatickém i terestrickém
prostiedi je vzdalenost hodnoceného tzemi od daného zdroje. Casové charakteristiky pak postihuji
dobu a frekvenci trvani (uvoliovani) daného stresoru.
Pokud bychom méli sumarizovat zasadni vystupy z této faze Setieni, pak nebezpecnost kazdé situace
ma nasledujici rozméry:
e Toxikologicka a ekotoxikologicka nebezpecnost latek, které v daném problému piipadaji
v uvahu.
e Expozi¢ni potencial nejvyznamnéjSich latek a primarni cesty expozice
o Piedbé&Zné urceni pozad'ové zatéze zajmového Uzemi (stav problému)
e Situacni plan zajmového Gzemi s identifikovanymi zdroji a potencialné nejvice ohroZzenymi
jednotkami (lokalitami)

Popis stresoru

Velmi vyznamné pro adekvatni popis chovani stresoru(a) je vymezeni primarni drahy expozice a

nejpravdépodobnéjSich cest dalSiho Siteni. Relevantni popis stresoru tedy maze velmi ¢asto vyZadovat
investigativni vzorkovani v zajmovém Gzemi.

Popis zdroje

Radna charakteristika zdroje stresoru je nezbytnou podminkou efektivni volby scénaie EcoRA. Neni-li
mozné zdroj adekvatné charakterizovat (naptiklad pii hodnoceni starych zatézi), stdva se hodnoceni
EcoRA nékladnéjsi a identifikace nebezpeénosti je velmi problematickd, nebot’ bez znalosti zdroje je
nutné minimalné v prvni fazi hodnoceni pracovat s SirSim spektrem vytipovanych parametra.

V takovém piipadé musi byt odebrany a analyzovany pro hodnoceni rizik vzorky materialu raznych
kompartmenta Zivotniho prostredi véetné bioty a velky vyznam ziskava tzv. screeningova EcCoRA.
Urceni zdroje neni daleZité jen pro upiesnéni designu naslednych meéteni a sledovani, uréeni zdroje
také znamena vymezeni odpovédnosti ke zménam v zajmovém uzemi, coz je velmi vyznamny prvek
praktické EcoRA.

Zajisténi informaénich zdroja, metodika sbéru dat

Nutnost stanovit priority pti shéru dat nartstd predevsim v situacich akutniho ohroZeni a obecné plati,
Ze naprosto prioritni je zajisténi vzorka (informaci), které mohou byt v kratké dobé zniceny.
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P13 FORMULACE PROBLEMU - VYBER HODNOCENYCH BIOLOGICKYCH
RECEPTORU A HODNOCENYCH PARAMETRU (,,ENDPOINTS*)

Citlivost a zptisob zastoupeni vybranych modeld musi pii hodnoceni vylucovat faleSné negativni
vysledky, vybrana sada biologickych receptord musi vést k interpretacim zavaznym pro zajmové
Uzemi a v ném zahrnuté ekosystémy, zékladni odborné principy Ize shrnout:

v s

o Princip nejcitlivejsiho bodu.

¢ Princip sledovani primarniho a sekundarniho rizika.
e Princip ekologické reprezentativnosti.

e Princip kumulace rizika.

P14 FORMULACE PROBLEMU - MODELOVE SCENARE ECORA A KONCEPCNI
MODEL HODNOCENI

Kategorizace scénari ECORA je postavena na znalosti typu stresoru a na identifikaci drah expozice a
umoziuje tak optimalni zaméreni Gsili do mist se zvySenym stupném ohrozZeni. Kategorizace scénait
umoziuje zobecnéné vyuziti, modelové typy tedy nejsou vazany na konkrétni biologické receptory
Na vybér scénaie ECORA navazuje koncepéni model ECoRA, predstavujici parametricky
sumarizovany informacni zaklad ziskany v prabéhu celého procesu formulace problému. Koncepéni
model nemuze byt pouze pojmovym konstatovanim charakteru situace, jak to bylo mozné v prvni fazi
identifikace a urceni nebezpec¢nosti, musi mit parametrickou strukturu. Obecné nejpodrobnéji by mély
byt propracovany koncepéni modely pro regionalné specifické retrospektivni hodnoceni.

P1.5 HODNOCENI MULTISLOZKOVE EXPOZICE

Hodnoceni potencialnich Skodlivych u¢inki na ekologické receptory zptisobenych kontaktem
s environmentalnimi kontaminanty vyZaduje hodnoceni expozice. Preferovanou metodou pro
stanoveni zatéze organismu danym kontaminantem nebo pro charakterizaci riiznych expozic
ekologickych receptora je experimentélni stanoveni dané latky v tkanich sledovanych organismu.
V pripadé, Ze empirickd méteni nejsou z nejraiznéjsich davoda k dispozici, mizZe byt pro hodnoceni
ekologickych rizik vyuZita fada mistné specifickych expozi¢nich modeli. Tyto modely hodnoti prijem
chemickych kontaminanta prostiednictvim piimé expozice z abiotickych medii.
Hodnoceni expozice musi zahrnovat intenzitu a ¢asové a prostorové dimenze expozice:
e Intenzita je obvykle vyjadiena jako koncentrace v mediu, které je v kontaktu s receptorem,
ale jsou pouzivany naptiklad také davka nebo rychlost davky.
e Cas je obvykle vyjadien jako trvani kontaktu, jeho daldimi dulezitymi aspekty jsou
frekvence episodické expozice a trvani expozice (sezonnost).
e Prostorovy rozmér je obvykle vyjadien jako plocha (oblast), ve které dochazi k expozici
nebo jako linearni vzdalenost v pripadé toka.
Hodnoceni expozice za¢ina identifikaci expoziénich cest a bodi. Expozi¢ni cesta zahrnuje cestu latky
od zdroje k exponovanému organismu.
Expoziéni body pro komplexni expozici postihuji mista skute¢ného kontaktu latky a receptoru.
Kvantitativni hodnoceni expozice je definovano jako vztah mezi environmentalni koncentraci
kontaminantu a koncentraci v bodé expozice nebo jako mnoZzstvi kontaminantu, kterym je dany cilovy
receptor exponovan. Expozice cilového receptoru je pak vyjadiena terminy koncentrace nebo davka.

P1.6 HODNOCENI UCINKU
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Hodnocenim G¢inka se rozumi posouzeni vlivu stresoru (a jeho rizizné miry piisobeni, riizné doby a
casovani) na zivy organismus. Cilem hodnoceni U¢inki v procesu ECORA je popis vztahu mezi
pusobenim stresoru a U¢inkem.

Vstup do procesu hodnoceni G¢inka predstavuje predevsim koncepcni model EcoRA. Vystupem
hodnoceni G¢inkia v procesu ECoRA je pro kazdou vyznamnou kombinaci stresor-receptor definovani
uvedeného vztahu a ziskani odvozenych hodnot, které mohou byt vyuZity pro posouzeni miry rizika.
Zakladnim cilem hodnoceni G¢inki v procesu EcCoRA tedy neni komplexni popis moznych dopada
stresoru na dané ekosystémy, ale charakterizace profilu STRESOR — UCINEK.

P¥i zpracovani hodnoceni U¢inka pro Gcely ECoRA se postupuje podle obecného algoritmu, ktery je
zobrazen na obrazku 2, piicemz definitivnim vysledkem je piehledné (tabulkové) zpracovani popisu
jednotlivych definovanych vztahi (profili) stresor-receptor, které byly definovany pro tcely
specifické EcoRA.
Obrazek 2: Navrh algoritmizace krokia hodnoceni G¢inka

[ Poé¢atek hodnoceni ]
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P1.7 CHARAKTERIZACE RIZIKA

Uvod

Charakterizace rizika je finalnim vystupem procesu ECoRA a je zakladnim vystupem pro management
analyzovanych rizik. Predstavuje integraci hodnoceni podstaty a velikosti ekologického stresu

(napiiklad expozi¢ni koncentrace pro uréitou toxickou latku) se vztahy stres-odpovéd’ a provadi
hodnoceni ekologickych rizik véetné uréeni nejistot celého procesu.

Vysledky z analytickych fazi (hodnoceni expozice a G¢inki) mohou byt dvojiho typu:
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1) bodové odhady expozice (tj. celkova davka prijata organismem, PEC apod.) a bodové odvozené
parametry z kiivek davka-odpovéd’ (naps. LOAEL, PNEC apod.)

2) pravdépodobnostni rozloZeni hodnot expoziénich koncentraci a rozloZeni hodnot ptisobeni stresoru,
ve kterych lze o¢ekavat projev G¢inka.

V konecne fazi charakterizace rizika je Obréazek B6.1 Implementace variability v zadvére¢ném hodnoceni
mOoZno vyuZit obou typa vystupa a jsou rizika

tedy mozné dva principialni metodické
piistupy vedouci k odhadu rizika - pFistupy
pracujici s bodovymi odhady a techniky
zaloZené na préci s pravdépodobnostnim
rozlozenim hodnot. Tento druhy pristup
vlastné pii posouzeni rizik zohlediiuje
variabilitu a to jak v Urovni expozice, tak
v urovni U¢inki. P¥i vlastnim hodnoceni
se potom srovnava "'picekryv'" intervald
(obréazek 6.1) rozloZeni obou
posuzovanych charakteristik (G¢inki a mmmreene - VSKyt stresoru v prosteedi
expozice), v pripadé vyznamného
pf'ekryvu existuje riziko. V)'/znam ny X? mira piekryvu uréujici pravdépodobnost nastani vyznamného acinku
efekt je ZpraVidIa definovan s pf-lhlédnu.tl’m MATC  maximalni akeeptovatelna prahova koncentrace pro hodnoceni Géinki
k cilam EcoRA (napt. je-li definovanym

cilem chrénit pocty a zdravi 95 % druhid ekologického, komeréniho nebo rekreaéniho vyznamu, potom
je za vyznamny efekt - tedy existenci rizika - povazovan prekryv intervalti expozice a G¢inka pro
razné druhy o vice nez 5 %).

x')
-

Pravdépodobnost vyskytu

Koncentrace (davka) stresoru

MATC

rozloZeni hodnot ve vztahu k Géinkam

Charakterizace rizika metodou kritickych zatézi

Pro charakterizaci ekologickych rizik vyplyvajicich z piitomnosti chemickych latek v prostiedi je
mozné vyuzit metody kritickych zatézi, ktera je zaloZena na hodnoceni poméru mezi skute¢nou
zatézi a srovnani s U¢inky pozorovanymi pii maximalni z&tézi (AL:ML). Metoda kritickych zatézi je
specifickym pristupem, ktery vyuZiva rada modelovacich metod a dat o depozicich a emisich. Muze
byt vyuZita pro fadu tfid stresora (kontaminanti), nicméné ¢asto je zatiZzena radou nejistot (napt.
zpétné toky latek z prostiedi apod.) a jeji vyuZiti pro ECORA neni piili§ ¢asté.

Charakterizace rizika srovnanim expozice (PEC) a efektii (PNEC)

DalSi mozny ptistup, ktery je nejéastéji vyuzivan pti charakterizaci humanich i ekologickych rizik je
zaloZen na hodnoceni poméru mezi predpokladanou environmentélni koncentraci (PEC) a
piedpokladanou koncentraci bez u¢inku (PNEC).

Odvozeni hodnot PEC vych&zi z hodnoceni expozice a miZe byt zaloZeno jak na vlastnich
experimentéalnich stanovenich koncentraci stresoru (chemickeé latky) v prostiedi, tak na modelovacich
a teoretickych pristupech. Hodnota PNEC (Predicted No Effect Concentration) je odvozena pro dany
vztah stresor-receptor ve fazi hodnoceni u¢inku a reprezentuje protektivni hodnotu, tj. bezpe¢nou
koncentraci, pii které Ize o¢ekavat nevyznamné nebo zadné G¢inky. Odvozeni hodnot PNEC je
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zaloZeno bud’ na pfimych stanovenich toxicity ¢isté chemické latky (prospektivni pristupy) nebo
komplexnich smési z prostiedi (retrospektivni ECORA).

Hlavni kroky charakterizace ekologickych rizik

Celkovy proces charakterizace ekologickych rizik se sklada z neékolika krokd:
e stanoveni rizik (z hlediska sou¢asnych i budoucich Skodlivych G¢inki)
e sumarizace nejistot a jejich zohlednéni v kone¢ném hodnoceni rizik
e véZeni dikazi, analyza faktora zkresleni
e popis rizik
e hl&3eni rizik
Pokud je charakterizace rizika kompletni, m&l by byt hodnotitel rizika schopny urcit ekologicka rizika,

celkovy stupen duveéry ve stanoveni rizika, citovat fady dakazt podporujicich stanoveni rizika a
interpretovat Skodlivost ekologickych efekti.
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DRAFT DOCUMENT FOR CONSULTATION AND COMMENTS

TASK FORCE ON HARMONISATION OF RISK ASSESSMENT

WORKING GROUP ON THE ENVIRONMENT

REPORT ON A HARMONISED APPROACH TO
THE ECOLOGICAL RISK ASSESSMENT OF
CHEMICALS

1. INTRODUCTION

Several SANCO Scientific Committees are involved in the environmental (ecological)
risk assessment of chemicals. Other Scientific Committees outside SANCO are also
involved.

Basically the task can be divided in two main activities:

1.

Revision of comprehensive (in-depth, holistic) risk assessment prepared by MS for
registration, authorisation, etc.

Comprehensive risk assessment of High Production Volume Chemicals. Related to
Commission Regulation (EC) 1488/94 this includes a full risk assessment of the
whole life cycle of certain priority chemicals. The assessments cover local, regional
and continental scenarios and try, whenever possible, to use real emission data and
to establish comparisons between predicted and observed level. The CSTEE has
produced opinions on several comprehensive risk assessments.

Risk Assessment for new and existing plant protection products (pesticides and
biocides). In principle this a type of targeted risk assessment to address the risks
associated with the specific use of plant protection products by the farmers under
Directive 91/414/EEC. The outcome of this risk assessment is the inclusion of the
active substance on a positive list (Annex I) of substances that can be used in plant
protection products, with or without restrictions, or the total ban of the substance.
Monitoring data are essential for proper identifications of the properties of the
substance. Risk Assessment for New Pesticides. In principle this is a type of
targeted risk assessment to address the risks associated with the specific use of plant
protection products by the farmers under Directive 91/414/EEC. The outcome of
this risk assessment is the inclusion of the active substance in a positive list (Annex
I) of substances that can be used in plant protection products when a “safe use” is
identified under the Uniform Principles.



Predictive risk assessment of new notified substances. Related to Commission
Directive 93/67/EEC this constitutes a pre-requisite for the production-import-
commercialisation of substances that are not currently on the EU market. It
represents a predictive approach for a holistic risk assessment of all potential risks
associated with the life cycle of the substance.

Risk Assessment for Veterinary Medicines. Under Directive 2001/82/EEC the
environmental risk of new veterinary medicines must be assessed before their
commercialisation. It is a type of targeted risk assessment for the inclusion in a
positive list. It mostly focuses on local scenarios for national and central marketing
authorisations.

Risk Assessment for Human Medicines. Under Directive 2001/83/EEC the
environmental risk of new medicines must be assessed before their
commercialisation. It is a type of targeted risk assessment mostly focusing on local
scenarios for national and central marketing authorisations. No formal guidance
documents have been made available yet.

Risk Assessment for Biocides. Regulated by Directive 98/8/EC this also represents a
targeted risk assessment for inclusion of biologically active chemicals in a positive
1A-1B low risk list. Nevertheless, this regulation presents a much larger variability
on intended uses than those related to pesticides or veterinary medicine and
therefore, a larger diversity of scenarios both local and regional should be required.
The Directive is currently under implementation and the opinion of the CSTEE on
the technical guidance document has been requested.

Risk assessment for feed additives. Regulated by Directive 2001/79/EC the
assessment of additives in animal nutrition includes the specific requirement of
environmental impact. The guidelines were drafted by the SCAN and submitted to
the Commission for adoption. The basic principles are equivalent to those for
veterinary medicines.

Risk assessment of food additives, packaging materials and cosmetics. No
environmental assessment is currently conducted in the case of additives for human
nutrition, packaging materials nor cosmetics.

Review of risk assessment conducted for specific targets as supporting scientific
evidence for particular decisions. These risk assessments are basically produced by
consultants, contracted ad-hoc for each particular assessment.

Targeted risk assessment of problematic substances/uses. These represent a shorten
version of the previous type concentrated on certain specific uses of dangerous
chemicals, trying to support decisions on specific bans or restrictions. They do not
cover the whole life-cycle of the chemical but certain aspects of it, and mostly focus
on local or regional scenarios. The use of real emission/exposure data is crucial for a
proper decision and in most cases includes a comparative study with those other
substances/technologies considered as proper alternatives for the studied chemical.



The CSTEE has produced several opinions on targeted risk assessment prepared by
consultants contracted by DG Enterprise.

* Risk assessments as part of other regulatory decisions. In addition to specific risk
assessment studies such as those presented above, risk assessment also constitutes
the basis for several decision-makings in the related areas. To give an example
relevant for the CSTEE work, risk assessment decisions are incorporated in the
Water Framework Directive to give guidance on prioritisation of pollutants and to
set Environmental Quality Standards.

An additional distinction can be made according to the marketed situation of the
chemicals already on the market or submitted for authorisation. Obviously, this situation
will determine the type of risk assessment to be conducted. If the chemical is already on
the market, the evaluation of real exposure levels and environmental problems could be
possible. For risks assessments conducted prior to the authorisation of the product, the
assessment must depend exclusively on modelled predictions and default estimations.

Currently, the market situation has also legal consequences on the need for conducting
the risk assessment and the availability of information. However, this situation is
expected to change with the implementation of the recommendations of the White Paper
on the Future Chemicals Strategy adopted in February 2001.

2. THE ROLE OF DG SANCO SCIENTIFIC COMMITTEES IN
COMPREHENSIVE/IN DEPTH ENVIRONMENTAL RISK
ASSESSMENTS

Basically, the SC is responsible for an independent evaluation of the scientific basis of
the final conclusions adopted by the technical experts of the Commission and MS, or of
the dossier submitted by the applicant through the Commission. The structure is
represented in Figure 1.



THE RISK ASSESSMENT PROCESS




Figure 1. Schematic representation of the risk assessment process. The assessment of the
available information concludes with the production of a risk assessment report (RAR) or dossier
summary produced by the rapporteur MS, the applicant or a contracted consultant. The opinion of
the SCs can be requested either at this stage or after and in-depth consideration by experts
groups from the Commission services and experts from all MSs. Then, the report and the opinion
of the responsible SC are submitted to decision makers. The opinions of the SCs become publicly
available through Internet.

The SCP and the CSTEE are Committees with most experience in these
assessments. The SCAN is involved in the assessment of feed additives, the
guidelines for which are largely similar as those for veterinary medicines;
the latter are assessed outside SANCO by the EMEA

A main difference concerns the terms of reference for the consultation:

* For the SCP / SCAN opinion is requested on specific questions from the
Commission regarding the evaluation of each pesticide / feed additive in the
context of the Council Directives 91/414/EEC and 2001/79/EC, respectively.

* For the CSTEE opinion is requested in general terms related to the quality of the
risk assessment reports produced for priority chemicals under Regulation 793/93
and scientific basis of the conclusions, using the following general questions:

In the context of Regulation 793/93 (Existing Substances Regulation),
and on the basis of the examination of the Risk Assessment Report the
CSTEE is invited to examine the following issues:

1. Does the CSTEE agree with the conclusions of the Risk Assessment
Report?

2. If'the CSTEE disagrees with such conclusions, the CSTEE is invited
to elaborate on the reasons for this divergence of opinion.

In addition, the SCP opinions are requested for both, new and existing pesticides, while
the CSTEE opinion is requested only on existing chemicals but not on new (notified)
substances which are treated confidentially.

3. DESCRIPTION OF ENVIRONMENTAL RISK ASSESSMENT
PROCEDURES

Although environmental risk is defined as the probability of observing/producing
adverse environmental/ecological effects, European legislation of environmental risk
assessments includes in all cases a low tier assessment based on a deterministic
approach: if the exposure is clearly below the concentrations found toxic in laboratory
studies, the environmental risk is expected to be low enough to be accepted.

Each piece of legislation sets specific methods for risk characterisation (PEC/PNEC;
TER; etc.) but in the deterministic approach the whole assessment is reduced to the



acceptability of certain ratios between the expected exposure and the observed toxicity,
defined by a set of application/uncertainty factors.

The CSTEE opinion on risk assessment for terrestrial ecosystems identified clear
inconsistencies among the margins of safety recommended for general chemicals,
pesticides or veterinary medicines, particularly in the terrestrial assessment. The new
proposal for the revision of the TGD, if finally accepted, will extrapolate these
inconsistencies to aquatic compartments.

However, the SCs have recognised that the criteria for acceptability are political, not
scientific, decisions, and, therefore, have focused their opinions on the availability of
scientific sound information for supporting the conclusions of low risk based on
existing regulatory decisions (i.e., the Uniform Principles for pesticides, the TGD for
general chemicals).

A description of the ERA procedures for different types of chemicals is included below.



3.1 RISK ASSESSMENT OF INDUSTRIAL CHEMICALS

INTRODUCTION

This is concerned with assessing likelihood of adverse effects from industrial chemicals
— existing (on the market) and new (before market) - on ecosystems in general. This
involves comparing likely exposure concentrations with no-effect concentrations. The
process is described in the Technical Guidance Document in support of Commission
Directive 93/67/EEC on risk assessment for new notified substances and Commission
Regulation (EC) 1488/94 on risk assessment for existing substances (EC, 1996) or
TGD.

EXPOSURE

For new substances, usually no relevant measured data are available. Therefore,
concentrations of a substance in the environment must be estimated. Unlike for new
substances, the exposure assessment of existing substances does not always depend
upon modeling. Data on measured levels in various environmental compartments have
been gathered for a number of substances.

In many cases a range of concentrations from measured data or modelling is obtained.
This range can reflect different conditions during manufacturing and use of the
substance, or may be due to assumptions in or limitations of the modeling or
measurement procedures. Measured concentrations can also have a considerable
uncertainty associated with them, due to temporal and spatial variations.

For existing chemicals, the rapporteur initially makes the generic “reasonable worst
case” exposure assessment based on modeling, to derive an environmental
concentration.

The subsequent step is to estimate the substance’s release rate based upon its use
pattern. All potential emission sources are analysed from production and formulation to
use and disposal, and the receiving environmental compartment(s) is/are identified.
After assessing release, the fate of the substance once released to the environment is
considered. This is estimated by considering likely routes of exposure and biotic and
abiotic transformation processes. The quantification of distribution and degradation of
the substance (as a function of time and space) leads to an estimate of PECj,, and
PEC:cgional. The PEC calculation is not restricted to the primary compartments, surface
water; soil and air, but also includes secondary compartments such as sediments and
groundwater.

For the release estimation of substances, a distinction is usually made between
substances that are emitted through point sources to which specific locations can be
assigned and substances that enter the environment through diffuse releases.

Point source releases have a major impact on the environmental concentration on a local
scale (PECjo) and contribute to the environmental concentrations on a larger scale
(PECre gional) .

PEClocal



The concentrations of substances released from point sources are assessed for a generic
local environment. This is not an actual site, but a hypothetical site with predefined,
agreed environmental characteristics, the so-called “standard environment”. These
environmental conditions can be average values, or reasonable worst-case values,
depending on the parameter in question. The scale is usually small and the targets are
assumed to be exposed in, or at the border of, the area.

P ECregional

The concentrations of substances released from point and diffuse sources over a wider
area are assessed for a generic regional environment. The PECgional takes into account
the further distribution and fate of the chemical upon release. It also provides a
background concentration to be incorporated in the calculation of the PECj,c.;. As with
the local models, a generic standard environment is defined. The PECicgional 1s assumed
to be a steady-state concentration of the substance.

For the chemical industry, two separate industrial categories exist: one for basic
chemicals and another for chemicals used in synthesis. Basic chemicals are considered
to comprise commonly used chemicals such as solvents and pH-regulating agents such
as acids and alkalis. Also the primary chemicals from the oil refining process are
considered as basic chemicals. Substances used in synthesis fall into one of two classes,
namely intermediates (substances produced from a starting material to be converted in a
subsequent reaction into a next substance) and other substances. These other substances
consist mainly of ‘process-regulators’ (e.g. accelerators, inhibitors, indicators). For
industrial category 5 (personal/domestic) the use and application of substances (as such
or in formulations) is considered at the scale of households. The types of application
are e.g. adhesives, cosmetics detergents, and pharmaceuticals. Some applications have
been covered in other industrial categories at the stage of private use. These
applications comprise fuels and fuel additives (mineral oil and fuel industry), paint
products (paints, lacquer and varnishes industry) and photochemicals (photographic
industry). For industrial category 6 (public domain), use and application at public
buildings, streets, parks, offices, etc. is considered.

A standard table in the TGD provides the estimated total release fractions of the
production volume (emission factors) to air, (waste) water and industrial soil during
production, formulation, industrial/professional use, private use, and recover, according
to their industrial category. The production volume is defined as the total tonnage of a
substances brought to the European market in one year, i.e. the total volume produced in
the EU plus the total amount imported into the EU, and minus the total volumes
exported from the EU excluding the volumes of the substance present in products
imported/exported. The total volume released is averaged over the year and used for the
PEC:¢gional calculation.

Other standard tables in the TGD are used for the determination of the releases from
point sources for the evaluation of PECi,,. They provide the fraction of the total
volume released that can be assumed to be released through a single point source, and
the number of days during which the substance is released, thus allowing the daily
release rate at a main point source to be calculated.

If the major share of a substance placed on the market remains in chemical products or
articles at their end of service life (releases during production, processing and use are



comparatively small), the waste life cycle stage of the substance will need particular
attention. This refers e.g. to organic substances in landfills and metals in waste
incineration processes. The underlying criterion for considering waste emissions in the
risk assessment of substances, is that the waste stage will contribute significantly to the
overall exposure or environmental concentration in comparison to the emissions from
other parts of the life cycle of the substance (e.g. production and use stages).

Transport and transformation (“fate’) describe the distribution of a substance in the
environment, or in organism, and has it changes with time (in concentration, chemical
form, etc.), thus including both biotic and abiotic transformation processes. In general,
the assessment of degradation processes is based on data, which reflect the
environmental conditions as realistically as possible. Data from studies where
degradation rates are measured under conditions that simulate the conditions in various
environmental compartments are preferred. The applicability of such data, however,
have to be judged in the light of any other degradation data including results from
screening tests. Most emphasis is put on the simulation test results but in the absence of
simulation test data, degradation rates and half-lives have to be estimated from
screening test data.

A listing of various PECs is given in tables of the TGD (EC, 1996)

EFFECTS

The effects assessment comprises the following steps:

* Hazard identification: which aims to identify the effects of concern. For existing
substances the aim is also to review the classification of the substance while for
new substances a proposal on classification is done;

* Dose (concentration) — response (effect) assessment: at this step the predicted no
effect concentration (PNEC), shall, where possible, is determined.

The function of risk assessment is the overall protection of the environment. Certain
assumptions are made concerning the aquatic environment which allow, however
uncertain, an extrapolation to be made from single-species, short-term toxicity data to
ecosystem effects. It is assumed that:

* Ecosystem sensitivity depends on the most sensitive species, and;

* Protecting ecosystem structure protects ecosystem processes.

If correct, these two assumptions have important consequences. By attempting establish
which species is the most sensitive to the toxic effects of a chemical in the laboratory,
extrapolation can in principle subsequently be based on the data from that species.
Furthermore, the functioning of any ecosystem in which that species exists is protected
provided the structure is not sufficiently distorted as to cause an imbalance. It is
generally accepted that protection of the most sensitive species should protect structure,
and hence ecosystem processes.

Currently, for new chemicals, the testing strategy is defined by the production/import
tonnage. For existing chemicals, the ERA is based on a revision of the available
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information conducted by the producer/importer. However, the White Paper on the
future for a Chemical Strategy considers the harmonisation of procedures for both
existing and new chemicals.

In any case, for all new substance the pool of data from which to predict ecosystem
effects is very limited: only short-term data are available at the base-set. For most
existing substances the situation is the same; in many cases, only short-term toxicity
data are available. In these circumstances, it is recognized that, while not having a firm
scientific validity, empirically derived assessment factors must be used. Assessment
factors have also been proposed by the EPA and OECD. In applying such factors, the
intention is to predict a concentration below which an unacceptable effect will most
likely not occur.

In establishing the size of these assessment factors, a number of uncertainties must be
addressed to extrapolate from singe-species laboratory data to a multi-species
ecosystem. These areas have been adequately discussed in other papers, and may best
be summarized under the following headings:
* Intra- and inter-laboratory variation of toxicity data;
* Intra- and inter-species variations (biological variance);
* Short-term to long-term toxicity extrapolation;
» Laboratory data to field impact extrapolation. (Extrapolation is required from
mono-species tests to ecosystem. Additive, synergistic and antagonistic effects
arising from the presence of other substances may also play a role).

The proposed application factors are presented below.

AVAILABLE INFORMATION APPLICATION FACTOR

Acute LC50 on three relevant taxa 1000
(Aquatic:Fish, invertebrates, algae)
(Soil: Plant, eartworms, soil micro-organisms)

Chronic NOEC on one taxonomic group 100
Chronic NOECs on two taxonomic groups 50
Chronic NOECs on three taxonomic groups 10

Case-by-case

Reliable QSAR estimates for fish, daphnids and algal toxicity are available for
chemicals with a non-specific mode of action. These estimates can be used to assist in
data evaluation and/or to contribute to the decision making process whether further
testing is necessary to clarify an endpoint of concern and if so, to optimise the testing
strategy, where appropriate.

Substances that strongly absorb on to sediment particles or that bind chemically or via
ion exchange to sediment components are candidates for performing an effects
assessment for sediment organisms.For most chemicals the number of toxicity data on
benthic organisms is limited. At the base-set level for new and existing substances there
is no requirement for toxicity tests with sediment organisms. Therefore, as a screening
approach the equilibrium partitioning method is proposed to compensate for this lack of
toxicity data. This screening method triggers the implementation of whole-sediment
tests with benthic organisms.

11




Chemicals can reach the soil via several routes: application of sewage sludge in
agriculture, direct application of chemicals and deposition from the atmosphere. This
means that the possibility of adverse effects for soil ecosystems has to be assessed. The
proposed strategy focuses on effects of chemicals on soil organisms. At present no
strategy is available to assess possible effects on soil processes like filtration, buffering
capacity and metabolic capacity.

However, the terrestrial ecosystem comprises the above-ground community, a soil
community and a groundwater community. Currently, only effects on soil organisms
exposed directly via pore water /or soil are addressed. Reference is made to the strategy
for air and for bioaccumulation and secondary poisoning of birds and mammals. So far,
it is not possible to carry out effects assessment for the groundwater community because
no toxicity data are made available.

There are several motivations for introducing the usage of “Species Sensitivity
Distributions” (SSDs) into the PNEC derivation, but the main one is that they make use
of all the available data when deriving a PNEC. Therefore taking into account the
information concerning the interspecies variability will not lead to more stringent
outcomes for substances with larger databases.

However, such methods can also be criticised. The most common drawback is that risk
assessment based on SSDs (or probabilistic assessment in general) is more complex
than the deterministic approach and requires additional (loss of transparency).
Complexity could lead to confusion, or to lack of confidence, or to increase the
potential for generating mathematical artefacts. Some of the other drawbacks like the
question of the representativeness of selected test species; the comparability of different
endpoints and the arbitrary choice of trigger values (fixed value of 10 or a specific
percentile and/or a statistical confidence level) are also applicable to the deterministic
risk assessment.

The methodology used for effects assessment (and therefore the risk characterisation) of
chemicals in water and soil cannot be applied yet in the same manner to the atmosphere.
Methods for the determination of effects of chemicals on species arising from
atmospheric contamination have not yet been fully developed, except for inhalation
studies with mammals.

The TGD does not include guidance on a quantitative characterization of risk by
comparison of the PEC,;; to PNEC,;;, only a qualitative assessment for air is feasible.
However, in certain cases, the raporteur MSs have conducted a quantitative evaluation
of the available information, establishing comparisons among the relevance of the
available information and the required application factor for a PNEC derivation, or
estimating the margin of safety provided by the ratio between the exposure estimation
and the measured toxicity on plants or foliar/ground invertebrates.

For the evaluation of an atmospheric risk, the following abiotic effects of a chemical on
the atmosphere have to be considered:

* Global warming;

* Ozone depletion in the stratosphere;

* Ozone formation in the troposphere;

* Acidification.
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If for a chemical there are indications that one or several of these effects occur, expert

knowledge needs be consulted. A proposed quantitative approach is described in De
Leeuw (1993):

Global warming

The impact of a substance on global warming depends on its IR absorption
characteristics and its atmospheric lifetime. A potential greenhouse gas shows
absorption bands in the so-called atmospheric window (800-1200nm).

Stratospheric ozone
A substance may have an effect on stratospheric ozone if e.g.
* the atmospheric lifetime is long enough to allow for transport to the stratosphere,
and;
* it contains one or more C1 or Br substituents.

In general, ozone depletion potential values approach zero for molecules with
atmospheric lifetimes less than one year.

Tropospheric ozone
The generation of tropospheric ozone depends on a number of factors:
* the reactivity of the substance and the degradation pathway;
» the meteorological conditions (the highest ozone concentrations are expected at
high temperatures, high levels of solar radiation and low wind speeds);
* the concentration of other air pollutants (the concentration of nitrogen oxides
have to exceed several ppb).

Acidification
During the oxidation of substances containing C1, F, N or S substituents, acidifying
components (e.g. HC1, HF, NO, and HNOs, SO, and h,SO4) may be formed. After
deposition, these oxidation products will lead to acidification of the receiving soil or
surface water.

RISK ASSESSMENT

This is most often carried out by comparing PECs with appropriate PNECs to give a
variety of ratios (ie. PEC/PNEC = RQs cf. TER of PPPs). Values of less than one are
generally deemed to be acceptable and no further action is taken. Values greater than
one either require reconsideration (refinement of PECs and/or PNECs) or suggest the
need for action.

Typical PEC refinement options are based on use of real emissions instead of the
default values included in the TGD. The refinement of the PNEC value can be
conducted by incorporating additional chronic toxicity data or moving to higher tier
assays such as mesocosms or field studies. However, this second option, while common
for plant protection products, is rarely considered in the case of industrial chemicals.
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3.2 PESTICIDES: ACTIVE SUBSTANCES FOR PLANT
PROTECTION PRODUCTS

ENERAL
The detailed evaluation and decision making criteria are laid down in Annex VI
(uniform principles) to the Directive 91/414/EEC. Thus this Annex may be considered
as a structured guidance for risk and benefit analyses of plant protection products (PPP).
Additional technical guidance is presented in Guidance Documents (e.g. DG SANCO,
2000a; 2000b; 2001ab; 2002; FOCUS 2000; 2001).

General evaluation principles are that all normal conditions under which the PPP may
be used (regarding plant health, principles of integrated control, purpose of use, dose,
frequency and timing of applications, agricultural practice, environmental conditions
including climate) as well as the consequences of its use must be taken into account.
The evaluation in the first step is based on the best available data but in a second step
also takes account of potential uncertainties in the data and the range of use conditions
that are likely to occur (realistic worst case approach), to determine whether the results
could differ significantly.

The environmental assessment comprises both the hazard identification and risk
assessment. For a hazard identification, for example persistence and bioconcentration in
aquatic and soil organisms are considered as inherent properties. The approach to
handle these as independent parameters is not dealt with in this chapter, but persistence
is used as a property to trigger the performance of selected effect studies for risk
assessment.

With respect to the fate, distribution and unwanted impacts of the active substance, i.e.
the potential risk, no authorization of a PPP for the evaluated conditions of use can be
granted, if — inter alia - the following are observed:

* Concentrations in groundwater are expected to exceed the lowest of the following
limit values :

1) Maximum concentration set in Council Directive 80/778/EEC related to the quality
of water intended for human consumption, or the maximum concentration laid down
by the Commission when including the active substance in Annex I.

No authorisation shall be granted if the concentration of the active substance or of
relevant metabolites, degradation or reaction products in groundwater, may be
expected to exceed, as a result of use of the plant protection product under the
proposed conditions of use, the lower of the following limit values :

i. The maximum permissible concentration laid by Council Directive 80/778/EEC '
of 15 July 1980 relating to the quality of water intended for human consumption,
or

ii. The maximum concentration laid down by the Commission when including the
active substance in Annex I, on the basis of appropriate data, in particular
toxicological data, or, where that concentration has not been laid down, the
concentration corresponding to one tenth of the ADI laid down when the active

' OJ L 229,30. 8. 1980, p. 11. Directive as last amended by Directive 91/692/EEC (OJ L 377,
31.12. 1991, p. 48).
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substance was included in Annex I unless it is scientifically demonstrated that
under relevant field conditions the lower concentration is not exceeded.

No authorisation shall be granted if the concentration of the active substance or of
the relevant metabolites, breakdown or reaction products to be expected after use
of the plant protection product under the proposed conditions of use in surface
water :

» Exceeds, where the surface of the water in or from the area of envisaged use is
intended for the abstraction of drinking water, the values fixed by Council
Directive 75/440/EEC of 16 June 1975 concerning the quality required of
surface water intended for abstraction of drinking water in the Member States

2
, or

* Has an impact deemed unacceptable on non-target species, including animals,
according to the relevant requirements provided for in point 2).

The proposed instructions for use of the plant protection product, including
procedures for cleaning application equipment, must be such that the likelihood of
accidental contamination of surface water is reduced to a minimum.

No authorisation shall be granted if the airborne concentration of the active
substance under the proposed conditions of use is such that either the AOEL or
the limit values for operators, bystanders or workers are exceeded.

When that concentration has not been laid down, the concentration corresponding to one
tenth of the ADI laid down in Annex I, unless it is scientifically demonstrated that under
relevant field conditions the lower concentration is not exceeded.

2)

As regards impact on non-target species :

Where there is a possibility of birds and other non-target vertebrates being exposed,
no authorisation shall be granted if :

The acute and short-term toxicity/exposure ratio for birds and other non-target
terrestrial vertebrates is less than 10 on the basis of LD50 or the long-term
toxicity/exposure ratio is less than 5, unless it is clearly established through an
appropriate risk assessment that under field conditions no unacceptable impact
occurs after use of the plant protection product according to the proposed
conditions of use ;

The bioconcentration factor (BCF, related to fat tissue) is greater than 1, unless
it is clearly established through an appropriate risk assessment that under field
conditions no unacceptable effect occur — directly or indirectly — after use of the
plant protection product according to the proposed conditions of use.

Where there is a possibility of aquatic organisms being exposed, no authorisation
shall be granted if :

The toxicity/exposure ratio for fish and Daphnia is less than 100 for acute
exposure and less than 10 for long-term exposure, or

The algal growth inhibition/exposure ratio is less than 10, or

20J No L 194, 25. 7. 1975, p. 34. Directive as last amended by Directive 91/692/EEC (OJ No L
377, 31.12. 1991, p. 48).
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* The maximum bio concentration factor (BCF) is greater than 1000 for plant
protection products containing active substances which are readily
biodegradable or greater than 100 for those which are not readily biodegradable,

Unless it is clearly established through an appropriate risk assessment that under
field conditions no unacceptable impact on the viability of exposed species
(predators) occurs — directly or indirectly — after use of the plant protection product
according to the proposed conditions of use.

Where there is a possibility of honeybees being exposed, no authorisation shall be
granted if the hazard quotients for oral or contact exposure of honeybees are greater
than 50, unless it is clearly established through an appropriate risk assessment that
under field conditions there are no unacceptable effects on honeybee laevae,
honeybee behaviour, or colony survival and development after use of the plant
protection product according to the proposed conditions of use.

Where there is a possibility of beneficial arthropods other than honeybees being
exposed, no authorisation shall be grated if more than 30% of the test organisms are
affected in lethal or sublethal laboratory tests conducted at the maximum proposed
application rate, unless it is clearly established through an appropriate risk
assessment that under field conditions there is no unacceptable impact on those
organisms after the use of the plant protection product according to the proposed
conditions of use. Any claims for selectivity and proposals for use in integrated pest
management systems shall be substantiated by appropriate data.

Where there is a possibility of earthworms being exposed, no authorisation shall be
grated if the acute toxicity/exposure ratio for earthworms is less than 10 or the long-
term toxicity/exposure ratio is less than 5, unless it is clearly established through an
appropriate risk assessment that under field conditions earthworm populations are
not at risk after use of the plant protection product according to the proposed
conditions of use.

Where there is a possibility of non-target soil micro-organisms being exposed, no
authorisation shall be granted if the nitrogen or carbon mineralisation processes in
laboratory studies are affected by more than 25% after 100 days, unless it is clearly
established through an appropriate risk assessment that under field conditions there
i1s no unacceptable impact on microbial activity after use of the plant protection
product according to the proposed conditions of use, taking account of the abillity of
micro-organisms to multiply.
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Species

short-term TER
Based on acute

Long-term TER
Based on

Bees

Non-target arthropods (tests to be carried out
with two standard species as surrogates and
two crop specific species)

Soil micro-organisms

Further non-target organisms

- Soil macro-fauna (e.g. Collembolaor
gamasid mite; reproduction or litter bag)
(for persistent substances only=DT90>100
days)

- Other flora and fauna believed to be at risk
(assessment scheme to be developed)

- Secondary poisining

toxicity data chronic data
Terrestrial organisms (BCF >1)
Birds <10 <5
Vertebrates <10 <5
Earthworms (representative for soil organisms) | <10 <5

Alternative method ( a hazard ratio
value must be below 50 to be
acceptable)

Alternative method (Decision based
on effect level instead of TER)

(>30% lethal)

Alternative method (Decision based
on effect level instead of TER)

(>25% lethal)

test procedures and assessment be
discussed on a case-by-case basis

BCF <100 or <1000 depending on
biodegradation potential

Aquatic organisms
Fish

Daphnia

Algae

Bioconcentration : BCF

<100 <10

<100 <10

<10*

>1000 for|>100 for non
degradable degradable

*  Algal growth inhibition test for 72 h. Since algae go through several cell division cycles during
the exposure time, the test can be considered as algae lifecycle test (long term exposure),

however, the acute endpoint (EC50) is used.

GROUNDWATER

Residues which enter groundwater may cause exposure to the consumer of drinking
water. Risk Assessment on Groundwater is performed by a tiered approach comprising
modelling, laboratory studies, lysimeter studies and — if needed — field testing.
Proceeding from one Tier to another is triggered by fixed concentrations.
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Vulnerability of ground water to contamination resulting from the use of an active
substance is addressed by nine realistic worst-case scenarios. Collectively, these
represent agriculture across Europe, for the purposes of an initial screening (Tier 1) EU-
level assessment of leaching potential. The scenarios do not mimic specific fields, and
nor are they necessarily representative of the agriculture at the location after which they
are named or in the Member States where they are located.

The purpose of the standard scenarios is to assist in establishing if “safe” scenarios exist
which are relevant for use of a substance. Since they form Tier 1 of the assessment, they
have been defined to represent a realistic worst case.

From this first Tier assessment there are three possible outcomes

1. The critical model output for a substance may exceed 0.1 pg/l for all relevant
scenarios

2. It may be less than 0.1 pg/l for all relevant scenarios

3. It may exceed 0.1ug/l for some relevant scenarios and be less than 0.1ug/l for others

If a substance exceeds 0.1ug/l for all relevant scenarios, then Annex 1 inclusion
would not be possible unless convincing higher Tier data (e.g. studies, monitoring or
more refined modelling) were available to over-ride the modelling results.

If a substance occurs at less than 0.1ug/1 for all relevant scenarios, then the choice of
a realistic worst-case definition for the scenarios means that there can be confidence
that the substance is unlikely to cause harm in the great majority of situations in the
EU. This does not exclude the possibility of leaching in highly vulnerable local
situations within specific Member States, but such situations should not be
widespread and can be assessed at the Member State level.

If a substance occurs at less than 0.lug/l for at least one but not for all relevant
scenarios, then in principle the substance can be included on Annex 1 with respect
to leaching to groundwater. The scenarios represent major agricultural areas of the
EU, so this would indicate that uses unlikely to cause harm have been identified,
which are significant in terms of agriculture in the EU. The scenarios which gave
results less than 0.1ug/l, along with the results of any higher Tier studies which
already exist, help to indicate the extent of the acceptable uses which exist for the
substance. These higher Tier studies could include lysimeter or field leaching
studies, monitoring and more refined modelling. The results of the entire leaching
assessment at the EU level could then be used to guide local assessments of leaching
at the Member State level.” (FOCUS, 2000).

SURFACE WATER

Risk Assessment on Surface water also is performed using a tiered approach.
Depending on the results of the initial risk assessment, more detailed data relating to
environmental exposure or hazard may be required to clarify the environmental risk.
Such data are generated from an increasingly comprehensive series of studies (higher
tiered studies). At each Tier a relevant comparison has to take place between the
estimated exposure and the estimated hazard and there are thus separate Tiers for both
exposure and hazard estimation. This includes fate modelling and laboratory fate
studies (for the exposure assessment) as well as laboratory acute and chronic single
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species testing on the lower Tier and — as higher Tier testing — full life cycle tests and
aquatic microcosms (for the hazard assessment). Ecological monitoring is a further
promising tool for risk assessment of existing plant protection products.

PEC-calculations are performed using mathematical simulation models that need
environmental and chemical input data (FOCUS, 2001). “The first step in the Tiered
approach is to estimate surface water exposure based on a putative extreme worst case
loading scenario. However, it has been pointed out, that the proposed conditions do not
necessarily represents worst-case conditions in all cases, and are particularly
problematic for the Mediterranean area (Ramos et al., 2000). The estimated exposure
may be compared to the relevant toxicity concentrations, the lethal or effect
concentration, L(E)C50, or the No-effect concentration, NOEC, of the water organisms
investigated. If, at this early stage, the use is considered safe no further surface water
risk assessment is required. If however, the result indicates that use is not safe, it is
necessary to proceed to a Tier 2 exposure assessment.”

The use is not considered safe in case the TERs are below the triggers already given in
the first paragraph of this chapter.

TERRESTRIAL COMPARTMENT
For the terrestrial compartment only a preliminary tiered assessment scheme has been
developed (SCP, 2000), a Guidance document is available DG SANCO 2002.

“In the terrestrial compartment, several sub-compartments and various exposure routes
must be distinguished:

* within the soil

* on the soil surface

* on plants

When a PPP is applied, terrestrial organisms can be exposed depending on where they

live:

» within the soil, via soil particles with absorbed PPP (contact, oral uptake)

* on the soil surface, via soil particles or plants (contact, oral uptake) and by direct
contact/uptake (spray liquid, granules)

* on plants, via contact and oral uptake of plant material or other animals, or by direct
contact/uptake (spray liquid, granules).

This multitude of cases has to be addressed in different ways.

For non-target arthropods other than bees and soil micro-organisms , the exposure is not
assessed separately from the effects but is included in the effects testing in a quantity
and way that mimics more or less closely the worst cases of the intended use conditions
(e.g., the PPP is mixed into soil, or onto a surface, which is then used directly in a
toxicity test). Thus, the effect of the combined, overall exposure is often measured
directly, without quantifying the respective contributions of the different exposure
routes. In addition, effects of direct application of spraying liquid to the arthropods are
often measured. However, this situation is expected to change shortly after the outcome
of a second topic workshop for discussing the risk assessment protocol for these non-
target arthropods (Candolfi et al, 2001). The new proposal includes an initial tier
assessment based on dose-response toxicity tests on two selected species. The results
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are presented as the standard LD50, where the dose is expressed as the application rate.
These values are then compared with the expected exposure level, represented by
overspray for in-crop populations and spray drift in the case of off-crop populations.
Results of field trials and laboratory assays are compared for selecting the extrapolation
factors that should be applied to the laboratory LD50s, and, considering that a similar
approach was used for bees, the workshop conclusions recommended the use of Hazard
Quotients for expressing the risk characterisation. These conclusions are currently under
debate for their incorporation in the regulatory protocol.

For birds and mammals, earthworms and bees, however, the assessment includes an
exposure estimation and the effect prediction based on dose-response tests. Exposure is
estimated as the residue levels in/on food items (treated plants, granules, drops of
spraying liquid) and estimations of daily food uptake (from general
biological/ecological data); PECsoil, or the direct application rate, for vertebrates,
earthworms and bees respectively (of DG SANCO, 2002).

HIGHER TIER RISK ASSESSMENT

Plant Protection Products: Environmental risk assessment procedures and
scenarios

GROUNDWATER

Tier 1 assessment results in three possible outcomes: i.e. the model output may exceed
0.1 pg/l for all relevant scenarios, it may be less than 0.1 pg/l for all relevant scenarios,
or it may exceed 0.1pg/l for some relevant scenarios and be less than 0.1pug/1 for others.
Both, the first and the last mentioned possibility can, nevertheless, result in the
inclusion of the substance in Annex 1 if convincing higher Tier assessments results
demonstrate acceptable use. The higher Tier assessment comprises both, the use of
specific scenarios / site specific data and data from lysimeter studies or field testing as
model input. As for Tier 1, no comparison with effect data is needed since groundwater
as such is to be protected. The Tier 2 and 3 can be summarized as given in the annexed
scheme (DG AGRICULTURE, 1995).

SURFACE WATER

The general concept of higher Tier exposure assessment for surface water is given for
Tier 2 — 4 in the scheme (modified from reference 2). The scheme has been proposed by
the FOCUS group on surface water and is - so far — not adopted by the Scientific
Committee on Plants.

“Tier 2 assumes surface water loading based on sequential application patterns taking
into account the degradation of the substance between successive applications. Again
the PECs are calculated and may be compared to the same and/or different toxicity
levels for aquatic organisms. As with Tier 1, if the use is considered acceptable at this
stage, no further risk assessment is required whereas an unacceptable assessment
necessitates further work using a Tier 3 calculation. In Tier 3, more sophisticated
modelling estimations of exposure are undertaken using a set of 10 scenarios ....
representing ‘realistic worst-case’ situations for surface water within Europe. At this
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stage, the calculated PECs for each scenario are compared with relevant toxicity data
and a decision made as to whether it is necessary to proceed to Tier 4 exposure
estimation. Risk assessments using Tier 3 exposure estimation may incorporate higher-
Tier toxicity data generated from micro- or mesocosm studies.

The final ... Tier 4 can be regarded as a higher-Tier exposure assessment step. This may
include a variety of refinement options of different degrees of complexity covering, for
example refinement of fate input parameters, or regional and landscape-level
approaches. By its nature, Tier 4 will be a 'case-by-case' process, depending on the
properties of the compound, its use pattern, and the areas of potential concern identified
in the lower Tier assessments. As such, it is not appropriate to make specific
recommendations for the Tier 4 process. Rather, some guidance on the sorts of
approaches that may be applied has been developed. It is conceivable that Tier 4
approaches would be used both for Annex 1 listing and for national registration
purposes. For certain specific uses, Tier 4 approaches could also be useful for
identifying safe uses at Member State level, for example if certain local or regional
considerations mean that the lower-Tier, EU level assessments were overly
conservative.*

As for the aquatic compartment, TER-values (see first para for figures) are used as
triggers to proceed to further options that are refined exposure estimates, higher-tier-
studies or re-evaluation of the risk considering magnitude, probability and ecological
significance of the effects. (Recently, probabilistic approaches are being put forward
especially focused on birds and mammals. These include the use of field observations
on the time spent for foraging in treated crops/orchards, in order to specify the
likelihood, type and duration of exposure (SSC, 2000). The higher-tier-studies aim at
(DGSANCO, 2002):

- generation of information on certain parameters of the risk assessment (e.g.: an
avian acceptance test gives information on the palatability of potential food items
which is used to refine the food consumption rate and thus the exposure estimate)

- investigate effects under more realistic conditions

- produce effects data for a wider range of species and cover inter-species interactions
(example: model ecosystems or soil community tests in the field).

In general, the higher-tier-studies provide information on the exposure effects under
more realistic conditions as compared to the laboratory studies, i.e. semi-field or field-
tests. Some tests on the terrestrial compartment are standardized — such as the bee field
tests. Most tests have to be planned on a case-by-case basis. Usually, the results of the
basic tests together with the background information are used to define the design and
objective of the higher-tier-study.

As compared to the surface water, exposure pathways are more complex and multiple,
and thus the procedure to proceed from one tier to another has to be more flexible in
considering different aspects. As a consequence, “linear” tiered assessment schemes
comparable to those elaborated are not sufficient.
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Tiered assessment schemes: groundwater and surface water
1. Groundwater

Standard
scenarios Soil DTsy, Koc and application rate

Tier 1
first classification

Use acceptable? | >  No further work

Specific Pesticide usage information
scenarios

Tier 2
identification of
vulnerable situations

Use acceptable? i > No further work

¥ no Field leaching /lysimeter data;
calibration and extrapolation

References:

1. FOCUS (2000) “FOCUS groundwater scenarios in the EU plant protection
product review process” Report of the FOCUS Groundwater Scenarios
Workgroup, EC Document Reference Sanco/321/2000, 197pp

2. Modelling environmental fate of plant protection products in the context of their
Authorization within the European Union, Document 1694/V1/95, DG
Agriculture
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2. Surface Waters

No specific
climate,
cropping,
topography or
soil scenario

No specific
climate,
cropping,
topography or
soil scenario

Realistic worst
case scenarios

Specific and
realistic
combinations
of cropping,
soil, weather,
fields,
topography and
aquatic bodies

References:
FOCUS (2001): FOCUS Surface Water Scenarios in the EU Evaluation Process
under 91/414/EEC*. Report of the FOCUS Working Group on Surface Water
Scenarios, EC Document Reference SANCO/4802/2001-rev.0.xxxpp

1.

>

>

Start
N2

Tier 1
worst case loading

J no

Tier 2
loadings based on
sequential application
patterns

—————————————————————————————

—————————————————————————————

___________________________

Tier 4

yes

yes

yes

Data on solubility and K,
DTs, (water/sediment; overall-value)

No further work

DTs, (water/sediment; separate values for
both compartments)
DT50 (SOII)

No further work

Substances properties identical to tier 2

No further work

Substances properties identical to tier 2
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3.3. PHARMACOLOGICAL VETERINARY MEDICINES.

DG Enterprise is responsible for the European legislation on the registration of
medicinal products. The registration process is mandated to the ‘European Medicines
Evaluation Agency’ (EMEA). Within EMEA, scientific committees advise on the
requests for marketing authorisation with respect to quality, efficacy and safety of the
products. These committees are the CVMP for veterinary medicines and the CPMP for
human (proprietary) medicines. Member states appoint two independent experts to both
the CVMP and CPMP, that can be regarded as a “Scientific Board for Registration” and
as ‘Scientific Committees’; although, the appointment follows different rules than those
used for the DG SANCO SCs. The Scientific Committees may rely on registered
experts for additional expertise.

Member States are involved in the registration process through their formal
representatives in de Standing Committees (SC) and Pharmaceutical Committee (PhC).
The SC, as part of the DG Enterprise, decides on the proposals of the CVMP/CPMP and
turns them into binding law. DG Enterprise has the PhC at it’s disposal, which was
installed by Directive 75/320, for advice on interpretation of the directives, compulsory
consultation when changing directives, and other issues.

The assessment of veterinary medicines is required by the Directive 2001/82/EC.
Veterinary products notified under article 13 of the 2001/82 Directive are not required
to be assessed on environmental risks according to Annex V of the directive; only the
UK and NL assess ‘old products’.

The EMEA published guidance on the environmental risk assessment of veterinary
pharmaceuticals (EMEA, 1997). The assessment for veterinary products was initiated in
1997. The assessment scheme for veterinary medicines takes the use of the product and
the properties of the products (anthelmintic or not) into account in determining the
scope of the assessment (phase I or II), the emission routes (slurry-soil; water; pasture)
and data requirements.

The assessment targets the parent drug by following a total residue approach. The
identification of metabolites as substances of concern is not embedded in the assessment
scheme; there are no compulsory data on degradation rate and route in any
compartment.

A limited assessment is foreseen for substances with a generally accepted low hazard
(vitamins, electrolytes), and with a presumed negligible emission and exposure levels.
In fact, the exposure level that is considered irrelevant is quantified both for water and
soil for antibiotics: 1 pg/L and 100 pg/kg, respectively. These triggers are substantiated
with an assessment of a dataset of toxicity values of several antibiotics. The approach as
such, i.e. determining the level of toxicity that will have a very small likelihood of being
present in a product, and thus the level of exposure that can be considered an acceptable
risk considering all products, is assumed to be equivalent to the practice in the exposure
assessment, where the ‘insignificant’ emission routes are not considered in view of all
emission routes. However, the assessment to determine an acceptable level is of poor
quality from an ecotoxicological point of view (Knecht and Montforts, 2001). The soil
trigger for feed additives is, on the contrary, 10 pg/kg in the 2001/79 directive.
Furthermore, EMEA points out that endo- and ectoparasiticides were not included in the
aquatic database and that the trigger value should not apply for these compounds. The
same holds true for the terrestrial database, but the soil trigger does apply for
parasiticides spread through manure from stabled animals. For exposure of veterinary
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medicines in water the trigger is 1 pg/L; while the trigger suggested for human
medicines in the draft proposal currently under discussion is 0.01 pg/L (EMEA, 2000),
based on the same dataset.

The CSTEE has questioned both, the use of exposure triggers without ecotoxicological
information and the trigger values proposed in the guidance document (CSTEE, 2001).
In the guidance, emission is limited to four routes: no emission, emission to water,
emission to soil and direct emission into the environment (pasture animals). Emission to
water and groundwater via soil and direct emission at application are not considered.
Emission in the waste-stage of the product is not included in the guidance, although it
should be part of the assessment as mentioned in 2001/82. The burden of proof as to
what the emission routes actually are at and after administration is for every application
with the applicant, and the management decision is with the assessor, but without terms
of reference to decide on the absence of emission.

Further assessment in Phase II, as published by EMEA (1997), consists of the hazard
quotient approach, where predicted exposure and effect are combined. Several risk
characterization methods are used, risk ratio triggers (e.g PEC/EC50), effect levels for
non dose-response tests (e.g. dung fauna) or the PEC/PNEC ratio for aquatic
organisms). Breaching acceptability triggers leads to refinement of the assessment and
inclusion of field studies. The assessment factors do not follow the TGD for existing
substances. The guidance is ambiguous on the decision schemes in lines of: what
compartments have to be assessed (e.g.: surface water and groundwater are not assessed
directly in Phase I: do they have to be assessed in Phase IT)? What data are compulsory,
what exposure models and effect models must be used, and how should field studies be
designed; should do persistence and accumulation come to expression in exposure
modelling and effect assessment? Methodological problems resulting from the guidance
have been adressed in Halling-Sorensen, Jensen et al. (2001); Montforts (2001);
Montforts, Kalf et al. (1999).

If the standards in Phase II are not met, a higher Tier assessment is possible, starting at
refining exposure and effect modelling and ending in field studies, not necessarily on a
local scale. The guidance does not address to the disposal of waste products.

There are several discrepancies between a proper assessment and the guidance available
(Montforts and De Knecht, 2002).

- decision making criteria are not clearly defined

- exposure triggers are used to estimate low risk without any ecotoxicity data

- there are no clear standards expressing acceptability

- the methodology has not been elaborated to a satisfactory extent

- justification of the trigger values is scientifically unsound

- the ERA does not protect the desired environmental quality

- insufficient data are collected (no clear data requirements)

- testing protocols are lacking.

3.4 FEED ADDITIVES

The environmental risk assessment of feed additives includes a tiered approach, based
on two phases, that are closely related to the assessment of veterinary medicines.

Phase I is described in Commission Directive 2001/79/EC as a screening assessment of
existing information with the purpose of determining whether or not a significant
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environmental effect is likely. However, this whole step focuses on exposure
assessment, without consideration of data on the toxicity. Use patterns, and expected
concentrations in manure, soil and groundwater determine the need for conducting
Phase II assessment.

Phase II is sub-divided in two steps. Phase II-A is a lower tier assessment based on
short-term data. Both aquatic and terrestrial compartments are considered, using three
taxonomic groups for each compartment, fish, daphnia and algae for the aquatic;
terrestrial plants, earthworms and soil miro-organisms for the terrestrial. It is assumed
that the risk for terrestrial vertebrates is covered by the assessment of efficacy and risk
for the target farm species. The toxicological information for the key species within
each compartment is analysed and a PNEC value is derived by applying a safety factor
to the most sensitive species. The recommended factor is 100 for both, aquatic and
terrestrial organisms. Risk characterisation follows the PEC/PNEC comparison. The
suggested acceptable levels for this comparisons range between 1 and 0.1. depending on
the nature of the test result.

This phase also include some hazard identification steps, particularly for
bioaccumulation and persistence in soil. If a hazard is identified, Phase II-B evaluation
must be conducted independently of the PEC/PNEC estimations.

Phase II-B requires sublethal long-term studies. No specific triggers or guidance for risk
characterisation is currently applied.
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4. SCHEMATIC REPRESENTATION OF THE RISK ASSESSMENT
PROCEDURES AND DECISION TREES

The conceptual model, analysis plan, and decision strategy for each group of chemicals
is summarised in the following figures.

The following conventions have been used: Basic geometric figures represent the data
inputs, establishing distinctions between exposure, effect and hazard identification data:

O

Exposure assessment Effect assessment Hazard identification

In the case of hazard identification, the information can be specifically related to
exposure or to effect conditions, and therefore, two symbols can be used to present a
single data input step.

In addition, exposure assessment can be conducted at different levels within a single
step, i.e., the general release on the environment (covering all compartments) is
followed by specific assessment for soils, surface water, groundwater, etc. These cases
are represented by a large circle/ellipse with several small circles inside is presented

True risk characterisations, as comparisons of exposure levels and expected effects, are
presented by the following symbol:

The terminology employed for the characterisation, as well as the covered risk, is
presented. Standard terms include:

PEC: Predicted Environmental Concentration
PNEC: Predicted No Effect Concentration
TER: Toxicity Exposure Ratio

HQ: Hazard Quotient

EL: Effect Level

Decision steps are represented by the following symbol:

These decision steps appear at different point within the process. If conditions for
acceptability are fulfilled, the process stops at this point. Therefore, the steps included
under each decision step will only be conducted when the outcome of the decision is
than an unacceptable risk cannot be excluded.
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Higher tier assessment, based mostly on case-by-case evaluation without specific
guidance or recommendations are represented by the following symbol:

It can cover exposure and/or effect refinement, higher tier studies including mesocosms
or field studies as well as risk reduction measures.

Figures are presented in annex 1.
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5. HIGHER TIER RISK ASSESSMENT

The current regulatory arena does not present clear guidance on acceptability in the case
of environmental risk assessment conducted on the basis of higher tier information.

Both, the SCP and the CSTEE have acknowledged the use of higher tier assessments,
either based on probabilistic exposure and/or effect estimations, or on the use of
microcosms/mesocosms/field studies.

The use of species-distribution curves for the derivation of PNEC values and the use of
probabilistic risk assessment have been considered valid and scientifically sound (i.e.
CSTEE Opinion on Cadmium. The Final Report by WS Atkins International Ltd.
Based on: The Final Report (September 1998) & Additional Assessment
September 1998): '"Assessment of the risks to health and to the environment of
Cadmium contained in certain products and of the effects of further restrictions on
their marketing and use'").

The use of an uncertainty factor of 1 for field studies has been considered acceptable
when the available information was considered to cover the most sensitive
species/systems. (CSTEE Opinion on “Risk assessment underpinning new standards
and thresholds in the proposal for a daughter directive for tropospheric ozone”).
Specific factors for covering the remaining uncertainty should be applied if the available
information does not cover all potential possibilities.

The need for a higher tier risk assessment has been identified in certain cases (CSTEE
Opinion on the results of the Risk Assessment of HYDROGEN FLUORIDE). The
SCs have welcomed the application of case-specific assessments for analysing risks not
covered by the guidance documents when the assessments were scientifically sound and
presented in a transparent way, and have concluded that the lack of guidance in the
technical documents cannot be used to justify that an assessment which is considered
relevant is not conducted.

In the absence of clear regulatory guidance on acceptability, the SCs have adopted
opinions based on the realistic risk: probability for adverse environmental effects.

6. UNCERTAINTY ASSESSMENT

Most environmental risk assessment procedures are based on quantitative comparisons
between toxicity data and expected exposure levels. For lower tier assessment,
regulations include the acceptability trigger, and therefore the uncertainty assessment is
limited to consider the data reliability, model uncertainty when relevant and the
appropriateness of the proposed assessment factor. In fact the use of larger or smaller
application factors than those proposed, although allowed by most procedures, is rarely
applied.

The exposure assessment is based on scenarios and models. For generic assessments,
standard scenarios based on a set of assumptions are usually proposed. Screening
scenarios usually represent worst-case conditions, while higher tier assessments present
trends to more realistic evaluations. A similar situation is observed for models. The
regulatory goals of model predictions are divers and three groups of models are
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discerned based on their applicability: screening, primary and secondary models; or on
their scale: local, regional or continental. Models are also classified according to their
algorithmic design. Mathematical modelling approaches for estimating mass transfer
and concentration in environmental compartments can be either deterministic or
stochastic, and are either mechanistic (rate models) or functional/empirical (capacity
models). Some characteristics are presented below:

* Screening models should be used to provide rapid prediction of the potential
environmental fate of a compound. Primary models should provide a standardized
approach to characterise substance behaviour and should permit rapid review of
modelling submissions by regulators and help to ensure consistent regulatory
decision making. Secondary models are appropriate for chemical and site-specific
predictions. Secondary models might be applicable for higher tier assessments and
will require calibration.

* A deterministic model uses a single set of assumed conditions taken from the range
of conditions that can be present in reality. The practical use of the predictions
depends on the nature and extent of the variability within the actual system. Several
parameter values in current exposure models are selected from the stochastic
distributions, e.g. pesticide residues on feed and drift values for repeated
applications of pesticides.

* Stochastic models take the complete distribution of parameter values into account.
With this probabilistic approach the full range of the resulting outcomes and the
main sources of uncertainty are available for decision-makers. It is claimed that this
approach may be useful for management purposes as it shows the information
needed to refine the (deterministic) risk assessment.. These models are however not
yet fully integrated in the regulatory risk approach for products: the acceptability of
risk for pesticides, biocides, chemicals, medicines and feed additives is expressed in
risk thresholds where safety factors account for uncertainty. The acceptability of risk
is not (yet) expressed in the probability of exceeding a certain threshold, in which
case the uncertainty would be placed in the distribution,

* All models operate within certain dimensions (time units, distances and areas) on
which the parameter values depend, and the type of model is not necessarily related
to the spatial scale of the simulation. Local, regional and continental scales are
complementary to each other, as different processes can be modelled. However,
within several frameworks only one scale of modelling is applied and comparative
situations are handled differently (e.g. exposure of agricultural soil by fertilisers,
veterinary medicines, feed additives, biocides, pesticides and sewage sludge).

* For diffuse non-point source emissions continental and regional modelling is
warranted (e.g. chemicals and biocides), for foreseeable point-source emissions
local modelling is preferred (e.g. pesticides, feed additives, medicines), together
with regional models for long-range transport processes.

Addressing the uncertainty and variability associated to the scenarios and models is not
easy. The European environmental conditions cover several ecoregions, from the
Northern latitudes to the temperate Mediterranean area; therefore, a large variability for
most parameters should be expected.

The parameter values in a model are considered representative for the range of rates for
the modelled process within the selected area and interval in space and time. In general
the variability of input parameters increases with the size of the area or duration for
which the prediction is made.
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In lower tier estimations variability is usually reduced to a fixed standard scenario. The
rationale for the selection of parameters representing “European” conditions should be
transparent.

Uncertainty represents a lack of knowledge about specific factors or parameters that
characterise the physical system that is being modelled. In fact, these parameter values
are fixed, but the actual value (or expected distribution for the value) cannot be
determined accurately. Uncertainty can lead to inaccurate or biased estimates and can be
reduced through further measurements with for instance a larger sample size, or an
unbiased sample design. The use of more sophisticated modelling and analysis tools can
also reduce uncertainty. The use of field measurements is an option in all frameworks.
The design of a representative monitoring strategy and the final selection of
representative data is imperative in order to validate or falsify the model predictions.
Only in case of the assessment of an ongoing activity, real-time measurements can
replace model results.

* In exposure assessment uncertainty includes:
* parameter uncertainty (e.g. measurement errors),
* model uncertainty (e.g. uncertainty due to necessary simplifications or
variability), and
* scenario uncertainty (modelling scale, selection of emission and distribution
routes, descriptive errors).

The comparison between the recommended application factors in the effect assessment
for establishing a low risk assessment is not an easy task because the terminology and
procedures varies for the different groups of chemicals.

Tables 1 and 2 present a summary of these comparisons, expressed as the margins of
safety calculated for each assessment, provided in the CSTEE opinion on the terrestrial
environment (CSTEE, 2000) with the additional inclusion of feed additives.

Table 1. Comparison of the application factors or margins of safety (ratio between toxicity and the
expected exposure level) for the protection of terrestrial organisms employed in the environmental
risk assessment of feed additives, veterinary medicines, industrial chemicals and pesticides.

Group Exposure route Timing Margin of safety*
Feed Veterinary Industrial Pesticides
Additives | Medicines chemicals
Vertebrates Direct Acute Not 10 Not considered 10
(birds and Chronic considered - Not considered 5
mammals) Secondary Acute Not 10 1000 10
poisoning Chronic considered - 100-10 5
Plants Soil Acute 100- >1000 10 1000 Not
Chronic - - 100-10 considered
Earthworms Soil Acute 100->1000 | 10 or 100 1000 10
Chronic - depending on 100-10 5
persistence in soil
Bees Oral Acute Not Not Not considered 5-17
Contact Acute considered | considered Not considered 5-1500
Other arthropods | Contact Acute Not <1-1 Not considered 1-5
considered
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Soil micro- Soil Acute 100- >1000 10 1000 1-5
organisms Chronic - - 100-10

Table 2. Comparison of the factors or margins of safety (ratio between toxicity and the expected exposure
level) for the protection of aquatic organisms employed in the environmental risk assessment of
feed additives, veterinary medicines, industrial chemicals and pesticides.

Group Exposure route | Timing Margin of safety*
Feed Veterinary Industrial Pesticides
Additives | Medicines chemicals
Fish Water column IAcute 100- >1000 100 1000 100
Chronic - 100-10 10
Invertebrates Water column IAcute 100- >1000 100 1000 100
(Daphnia) Chronic - - 100-10 10
Algae Water column Acute 100- >1000 100 1000 10
Chronic - - 100-10 10
Aquatic plants Water column IAcute Not Not 1000 10
considered | considered 100-10 10

*The term Margin of safety in Tables 1 and 2 is used by analogy with human risk assessment,
representing the ratio between the toxicity endpoint (acute L(E)C50 or chronic NOEC) and the
expected exposure level (short or long-term PEC). Numbers represents the values recommended
for concluding low risk in the lower tier assessment.

It is clear that large differences between the margins of safety can be found among the
different chemicals, particularly in the terrestrial compartment.

In order to address the uncertainty of the process, in addition to the margin of safety, the
amount and quality of the data must be considered. It is clear that the lowest margins of
safety are requested for pesticides, but it is also clear that the standard testing
requirements for pesticides are much higher than for any other group of chemicals.
Acute and chronic data on several taxonomic groups, requiring in some cases several
species within the group, are basic requirements for pesticides. The opposite situation
can be observed for veterinary medicines, where the ecotoxicitity test are required only
if the exposure triggers are exceeded, and even in these cases test requirements for the
initial assessment are low.

In these lower tier assessments, the protocols also present different approaches for
covering the uncertainty assessment related to data quality.

The least flexibility can be found in the assessment of pesticides. Both data
requirements (a set of standard test, which must be conducted under established
protocols and GLPs) and acceptability triggers are fixed, and therefore the decision on
acceptability is straightforward.

The greatest requirements for a transparent uncertainty assessment are observed for feed
additives, where the acceptability trigger is expressed as a range instead as a single
value. This situation forces the risk assessor to conduct a proper uncertainty assessment
when the risk estimate falls within the rage.

Industrial chemicals can be considered in-between these approaches. Data availability
and quality are not so well established, and use of the PNEC approach obliges risk
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assessors to consider an overall picture of the toxicological profile of the molecule.
However, once a PNEC has been established, clear acceptability triggers are imposed.

The SCs have considered that the uncertainty assessment is a key element in the process
even if the guidance includes specific triggers, and the level of uncertainty in the
assessment should be presented in a transparent way.

The uncertainty analysis becomes the key issue in higher tier risk assessment. Although
several workshops have been organised, the final conclusions still indicate the need for
a case-by-case assessment. Two aspects require special attention within the uncertainty
analysis: uncertainty on the ecological relevance of the observed effects, and uncertainty
on the capability of the study(ies) to cover all relevant European conditions. Some
proposals for addressing these issue are available. For example, Tarazona (1998)
proposed to establish three main sources or types of uncertainty in ecological risk
assessment. The epistemological uncertainty associated with the lack of knowledge on
ecological functions and roles; the methodological uncertainty associated with the
limitations in the available sources for producing relevant information; and the technical
uncertainty associated with the reliability of the data.

Sources of uncertainty in the threshold assessment and potential solutions. From Tarazona (1998)

SOURCES CLASSICAL OTHER SOLUTIONS
SOLUTIONS
CONCEPTS: lack of Safety factors Probabilistic approaches.
definition on Field studies and validations "Mode of Action" biomarkers
ecotoxicological criteria Prediction+Monitoring Assessment

and/or on the relevance of
ecological endpoints

METHODS: limitations A number of test species
in: selection of "target” taxa A number of exposure route
Test species Cost/effective tests
multispecies tests Multivariate analysis
Endpoints Biomarker-based endpoints
TECHNIQUES: Standardisation Biotechnological Applications
Problems of: GLP, intercalibration Statistical improvement
Reproducibility Time-concentration-effect
Data analysis EC50, NOEC, LOEC assessments
Modelling

Several proposals for evaluating the uncertainty in risk assessment are available (e.g.
Helton and Davis, 2002; Pate-Cornell, 2002) which obviously may also be suitable for
risk associated to environmental issues (von Stackelberg, 2002; Johnston, 2002).

The adoption of procedures for expressing the uncertainty in the risk assessment is
strongly recommended.

7. OPINIONS ON GENERAL GUIDANCE DOCUMENTS

Several Scientific Committees, including SCP, SCAN and CSTEE have adopted several
opinions on guidance documents related to environmental risk assessment of pesticides,
general chemicals, feed additives, biocides and pharmaceuticals.
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The request from the Commission services has not been consistent, and therefore, it is
not easy to synthesize the set of general conclusions from these requests.

The SCP and the CSTEE have been requested to produce opinions on the scientific
basis of the proposals presented to them. However, the SCAN was requested to produce
a guidance document on the risk assessment of feed additives, which was subsequently
submitted to the Commission for adoption.

Co-operation among the different Scientific Committees, through the participation of
members of one Committee as external experts in Working Groups created under the
umbrella of a different Committee, is being used in various cases, particularly to cover
environmental issues. The CSTEE activities have covered a broad spectrum of
chemicals, either directly, through consultations on guidance documents on
environmental risk assessment of industrial (general) chemicals, biocides and human
pharmaceuticals, or in co-operation with SCP and SCAN working groups covering
pesticides and feed additives. In addition, an internal initiative from the CSTEE
produced an opinion on the effect and risk assessment for terrestrial environments,
which started with a comparison among procedures for different groups of chemicals.

Three main conclusions can be made from an epistemological assessment of the
opinions produced by the different committees.

1. There is a general agreement for considering that the environmental exposure
assessment must be related to the use pattern and possibilities for environmental
releases during the life cycle of the substance. Distinctions among intended and
non-intended releases are obvious, but not sufficient for a proper assessment of
the environmental exposure. The need for specific scenarios for different groups
of chemicals and even for different uses within the same category should be
supported. However, it has also been recognised that the scenarios should be
harmonised for related uses among different chemical categories: a good
example are environmental releases of veterinary medicines, feed additives and
some biocides associated to the use of contaminated sludge as soil fertilizer.

2. The use of environmental exposure triggers, currently accepted for veterinary
medicines and feed additives and proposed for human pharmaceuticals, as well
as for the groundwater risk assessment in the case of pesticides, has been
strongly criticized by some committees. The problem arises from the assumption
of the equivalence between low exposure level and low risk, when there is no
information on the ecotoxicity of the substance. There is evidence that certain
substances can be highly toxic to different species at concentrations clearly
below the proposed exposure triggers, and therefore this approach is not
justified.

3. The lack of harmonization among protocols is particularly significant for the
terrestrial environment. The WG realises that, this fact has been already
addressed in a specific CSTEE opinion, and therefore will not be subjected to an
in-depth discussion in this general paper.
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8. PROPOSALS FOR HARMONISATION.

The protocols for environmental risk assessment do not have the advantage of the large
experience associated to Human Health risk assessment. Nevertheless, they suffer from
the same problem of a lack of harmonisation at the regulatory and scientific levels.

The WG considers that the need for specific guidance and scenarios required for certain
assessments should not be used to justify the lack of harmonization. Efforts for
harmonizing the protocols and the opinions of the scientific committees should be
encouraged.

Two different groups of proposals are presented. The first group focuses on the
scientific basis for the assessment. The second, on the format and terminology.

1. Harmonisation of the scientific basis of the environmental risk assessment

Assessment of the current guidelines indicates the existence of large differences at all
levels of the assessment, but particularly at the lower tier exercises.

* Exposure scenarios and models for the same compartment (e.g. agricultural soil
exposed through the use of fertilizers) show large differences in both the
definitions, and the default values.

e The effect assessment is probably the best harmonized, particularly regarding
aquatic organisms. However, significant differences are observed in the use of
QSARs, extrapolation of data, use of mammalian toxicity data (initially
designed to support the Human Health assessment), or the terrestrial
compartment in general. Certain assessments use toxicity tests designed on the
basis of the expected level of exposure (e.g. the application rate). The WG
strongly recommends moving to dose/response toxicity tests for all species.

* The risk characterization, at the lower tier level, is basically a risk quotient
assessment based on the direct comparison between the toxicity observed in
single-species laboratory tests and the expected environmental concentration.
However, the margins of safety applied to these quotients can differ by orders of
magnitude. The methodologies for the assessment also involve large differences,
i.e., grouping or not the different taxonomic groups selected as key species for a
particular compartment.

e The use of fixed exposure triggers is deployed for certain chemicals, but it
cannot be supported from a scientific basis, as a risk assessment is in all cases a
comparison of exposure and effects.

The WG suggests two different measures for reducing this lack of harmonization:
1. On the short term, an in-depth revision of the different protocols for
environmental risk assessment.

2. On a medium term, more research on the scientific basis of
environmental risk assessment is required.
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2. Harmonisation of opinions: definitions, format, and structure of the

conclusions.

The WG has identified a number of differences that are not related to the scientific
basis but to the procedure and regulatory definitions.

The WG considers that all these differences present a large obstacle for
understanding the basic processes of environmental risk assessment. The
transparency of the assessments, including the opinions of the scientific committees
suffers from this lack of normalization. For example, the risk assessment based on
PEC/PNEC ratios or on TERs has exactly the same meaning: acceptability is based
on the use of a margin of safety for comparing toxicity versus expected exposure.
However, the use of different terminology, trigger definitions, structure and format
creates confusion among users of specific field when trying to understand the
process described for other fields.

The WG considers that these aspects can be easily harmonized, both for the
protocols and for their use by the scientific committees. This harmonization will
increase the transparency and the feasibility for risk communication.

Some initiatives for harmonisation have been implemented already. A good example
appears in the procedure for environmental risk assessment of feed additives.
Although the basis for the protocol is the guidance document on veterinary
medicines, a single methodology for risk characterisation is proposed. In fact,
SCAN recommend use of the EMEA document on environmental risk assessment of
veterinary medicines as the starting point for the proposal, but harmonising the
procedures for risk characterization following the TGD for industrial chemicals. As
a result, all risk characterizations for feed additives are based on the same approach
PEC/PNEC ratios, providing a higher consistency that the assessment of pesticides
or veterinary medicines which use at least three terms for risk characterisation.
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