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- TOXICITY and ENVIRONMENTAL IMPACT

MARINE RISK ASSESSMENT METHODOLOGY
APPLIED IN THE CONTEXT OF

mToxicity & environmental impact : chemical marine risk assessment methodology applied in m
2 € the context of accidental spills (Alice JAMES)
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Cedre  Joint IFREMER/INERIS ARC Unit

e “Analyse des Risques Chimiques (ARC) en milieu marin”™

= Marine Risk Assessment Unit

- 2 institutes : IFREMER / INERIS

Knowledge of Knowledge of
the marine environment risk assessment methodology
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INVOLVMENT OF ARC Unit
IN THE CLARA PROJECT (1/2)

—3

Cedre

e In the second phase of the project :
Collection of valid ecotoxicity data

mToxicity & environmental impact : chemical marine risk assessment methodology applied in m
2 € the context of accidental spills (Alice JAMES)
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gz INVOLVMENT OF ARC Unit

IN THE CLARA PROJECT (2/2)

e Derivation of PNECs : what for ?
- Aim : definition of risk areas

PN ECIong term

No Risk Area

mToxicity & environmental impact : chemical marine risk assessment methodology applied in m
2 € the context of accidental spills (Alice JAMES)
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RISK ASSESSMENT METHODOLOGY
DERIVATION OF PNEC

marine, long term

e TGD : Technical Guidance Document in support of Commission
Directive 93/67/EEC on risk assessment for new notified
substances and Commission Regulation EC No 1488/94 on risk
assessment for existing substances and Commission Directive (EC

erin

mToxicity & environmental impact : chemical marine risk assessment methodology applied in
2 € the context of accidental spills (Alice JAMES)
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E@_& DERIVATION OF PNEC,OIng —
2 methods available for derivation

Bioassays
® Effect Concentrations (LCsp, ECsp, NOEC)

‘ Predicted No Effect Concentrations (PNECiong term)

mToxicity & environmental impact : chemical marine risk assessment methodology applied in m
2 € the context of accidental spills (Alice JAMES)
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= DERIVATION OF PNEC, o1, term

e 2 methods available for derivation
extrapolation factors method

Bioassays
® Effect Concentrations (LCsp, ECsp, NOEC)

Assessment factors
method

‘ Predicted No Effect Concentrations (PNECiong term)

mToxicity & environmental impact : chemical marine risk assessment methodology applied in m
2 € the context of accidental spills (Alice JAMES)
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Aot DERIVATION OF PNEC,Omg ——
extrapolation factors method

Definition of extrapolation factors :
they are divisor coefficients of effect concentrations

effect concentrations (EC(L)so, NOEC)

PNEC =
extrapolation factor

mToxicity & environmental impact : chemical marine risk assessment methodology applied in m
2me the context of accidental spills (Alice JAMES)
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extrapolation factors method
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Why we apply extrapolation factor : to take account,
iIf necessary, of

Extrapolation of data :
laboratory ® field

mToxicity & environmental impact : chemical marine risk assessment methodology applied in m
2 € the context of accidental spills (Alice JAMES)
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DERIVATION OF IDI\IECfreshwater, long term
extrapolation factors method
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Table 16 Assessment factors to derive a PNEC e

Avaitalde data Aszessment facior
Aifznst one shor-temm LIE SO0 frons esch of three rophic levels of ihe base- AR
=t Hish, Daphnia ard algael
U fong-tergs NOED {either fish or Daphea) F &
Tuen iang-tarys NOECs frony specias represanting tes ophic Buels thah andioy it e
Diaphaia ancior algae;
Lo tann NOGEDS frorm at iast three spocme inonnady fah Daobnia and 14 #
gigasl reprenenting thrae trophic levels
mpeciEs senzinvity disiribution (S30 method 54
o0 b fUBy SIS Daze by cane) @
Freld dats O model sonRyeiems Rewswed o0 & g3 by case basiz ¥

mToxicity & environmental impact : chemical marine risk assessment methodology applied in
me the context of accidental spills (Alice JAMES)
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extrapolation factors method
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Marine environment

Lack of ecotoxicity data
on marine organisms

mToxicity & environmental impact : chemical marine risk assessment methodology applied in m
2 € the context of accidental spills (Alice JAMES)
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DERIVATION OF PNEC, . iine A
extrapolation factors method
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Adaptation of the TGD to the marine environment

When it seems that there are no significant differences between
freshwater data (FW) and marine data (SW)

mToxicity & environmental impact : chemical marine risk assessment methodology applied in m
2 € the context of accidental spills (Alice JAMES)
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E&h—é DERIVATION OF I:)NECmarine, long term
extrapolation factors method

Tahie 25 Azssssment factors proposed for derivdng PMEC.qe for saltwater for different data sets

Datz zat Ascezsment factor

Loagest shortigom LIEIODH rom feahwater o sainwater repraseninves of firss Sxonomis RS
crocps falgee, crustaceans and fishl of three raphic l2velz

Lowest shorttemm LRV rom freshweter o saftvater representaives of firse faxonomis HEH I
TS (GRS clusiaosans and st of Bree rophic levels, » v soclong: amnne
mEonomc grouns 120 echinoderms, modusaal

-

CGine deng-term ROGEC Jiram 2
siyuckes)

shesater of salnwater srlsiacean eoraduction o dsh orowh HEIE

Two leng-term NECs froen freshwaler or saltwater spaces renresaniing w0 tronhic iovels
iginas andiog srustaceans andior ighi

fongest ngterm MNGERCS from these reshwier 31 saibwater spedies indrmaly afgas andior
crustassans andior fisht represanuny dyes okl eveis

Ty dongtiaan KOEC o frestaealer oy ﬁ::ltmﬁes shaciad raoretaniing o trephe levels
finas andior srustaceans andfor fshh = ons ongderm NOEC vom an addsional s
Imxca0mic greun {e g echiraderms, mmiu:t:}

Lownst np-derm NOTOS fom thae besiwater o sateater spaaes Dy @igas snd'or
crilaiceans andior fishl repessentng tree oo iaveis + bwo ong-tam NOBECS fom
sddiional rranes xonomie pouns s o anhinedemms. mefuzes)

mToxicity & environmental impact : chemical marine risk assessment methodology applied in
[ the context of accidental spills (Alice JAMES)
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Cedre 2 methods available for derlvatlon
statistical extrapolation method

Bioassays
® Effect Concentrations (LCsp, ECsp, NOEC)

Statistical extrapolation
method

‘ Predicted No Effect Concentrations (PNECiong term)

mToxicity & environmental impact : chemical marine risk assessment methodology applied in m
2 € the context of accidental spills (Alice JAMES)
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i DERIVATION OF PNEC,OIng ——
statistical extrapolation method
Assumptions :

-the distribution of species sensitivities follows a theoretical distribution
function

-the group of species tested in the laboratory is a random sample of this

mToxicity & environmental impact : chemical marine risk assessment methodology applied in m
2 € the context of accidental spills (Alice JAMES)




132 journée d'information du Cedre : Pollutions accidentelles par substances dangereuses (18 mars 2008, Saint-Denis-la-Plaine)

DERIVATION OF PNEC,OIng ——
statistical extrapolation method
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e Chronic ecotoxicological data available : NOEC
e At least 10 NOEC (preferably more than 15) among 8 different taxa

e log-normal distribution, log-logistic distribution...

mToxicity & environmental impact : chemical marine risk assessment methodology applied in m
2 € the context of accidental spills (Alice JAMES)
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i DERIVATION OF PNECIong ——
statistical extrapolation method

P SSD : « Species Sensitivity Distribution
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mToxicity & environmental impact : chemical marine risk assessment methodology applied in
2 € the context of accidental spills (Alice JAMES)
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Aot DERIVATION OF PNEC,OIng ——
statistical extrapolation method

e Chronic ecotoxicological data available : NOEC

= At least 10 NOEC (preferably more than 15) among 8 different taxa
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mToxicity & environmental impact : chemical marine risk assessment methodology applied in m
2 € the context of accidental spills (Alice JAMES)
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Aot DERIVATION OF PNEC,OWJ ——
statistical extrapolation method

At least 10 NOEC (preferably more than 15) among 8 different taxa

log-normal distribution, log-logistic distribution...

mToxicity & environmental impact : chemical marine risk assessment methodology applied in m
2 € the context of accidental spills (Alice JAMES)
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Cedre  DERIVATION OF PNEC

marine, short term

e hazard assessment for long term exposure
- for saltwater : clear guidance in the TGD (Part 4.3.1)

e hazard assessment for intermittent release :

‘ Methodology proposed by ARC Unit

mToxicity & environmental impact : chemical marine risk assessment methodology applied in m
2 € the context of accidental spills (Alice JAMES)
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Cedre  DERIVATION OF PNEC

marine, short term

Acute toxicity data set

U

Effect Concentrations (EC,, LC,,)

Assessment
intermittent rele

Additional as
for saltwe

PN ECshort term

mToxicity & environmental impact : chemical marine risk assessment methodology applied in m
2 € the context of accidental spills (Alice JAMES)
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. e Short term Long term
Chemicals PNEC PNEC
Number 5l a0
(ug.L ) (Ug.L7)
Methanol 67-56-1 1200 000 12000
Ethylene glycol 107-21-1 10000 6000
Dichloromethane 75-09-2 9700 825
1,2-Dichloroethane 107-06-2 8500 1060
MTBE 1634-04-4 1360 260
MDI 26447-40-5 1000 100
Ethyl acetate 141-78-6 130 24
1,1,2-Trichloroethane 79-00-5 60 6
Benzene 71-43-2 53 8
Acetic acid 107-13-1 51.6 4
Phenol 108-95-2 42 0.544
Toluene 108-88-3 38 7.4
Ethyl benzene 100-41-4 18 2
Ortho cresol 95-48-7 8.4 0.84
Naphtalene 91-20-3 8 1.2
Styrene 100-42-5 4.02 0.402
Vinyl acetate 108-05-4 2.5 11
Xylenes 1330-20-7 1 0.14
Biphenyl 92-52-4 0.36 0.17
Nonylphenols 25154-52-3 0.17 0.039

RESULTS :
PNECs

To define

risk areas
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INERIS

No Risk Area
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& Thank you for your attention

C edr e

Contacts :
Alice JAMES (INERIS)
alice.james@ifremer.fr

mToxicity & environmental impact : chemical marine risk assessment methodology applied in m
2 € the context of accidental spills (Alice JAMES)




