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Abstract : Potential ecological risk for marine environment and human health posed by active substances in antifoul-
ing paints has been a global concern. Some developed countries have established the techniques on marine environ—
mental risk assessment of these active substances while in China the relevant researches are still blank. The given
article is inclined to make a research review over the background laws and regulations technical standards and the
advances of the assessment of marine environment risk brought about by the active substance in antifouling paints.
The key technologies and methodologies around the issues of hazard and exposure assessment were explored. In haz—
ard assessment species selection principles toxicity data quality requirements methods of deriving the predicted
no effect concentrations (PNEC) and their application ranges were compared and evaluated. In exposure assess—
ment estimation and correction methods of release rates of active substances models for calculating the predicted
environmental concentrations (PEC) the exposure scenarios and their limitations were discussed in detail. This
may afford reference and scientific basis for the study on marine environment risk assessment of these kinds of active
substance in our country and provide some information on the emphasis and direction of future research.
Keywords: antifouling paint; active substance; marine organisms; marine environmental risk assessment; PNEC;

PEC; statistical extrapolation method

(Diuron) + (DCOIT)
12 ( 218
) Y )
23
2
2 46
1
7 1.1
(DDT) (TBT) 20 21
o (Cu) N
38 Cu
Cu . 2001
TBT 5 100 (
Cu (POPs) ) DDT
1042 5 4_ 6 o 12 POPs o
(Irgarol 1051) (UNDP) 2007 10 000 t
2 Ingarol 5000t DDT
1051 13 14 250 t DDT ¥ & DDT
15 1 2007 “
2 20
421 ngeL* 1700 ngeL" 1000 ngL*. > 2008
(IMO) (

Irgarol 1051
2 1647 » (AFS ) TBT

21



68 10

30

o DDT. o
TBT
2
1976 (TSCA) o
B2 9006
(REACH)
2
1.2
20
P 2012
(EU)528/2012(
“BPR ”) ( “BPD ’7) R
2013 9 1 2003
(technical guidance doc—
037 ument on risk assessment TGD) ** 2012
(1SO)
1SO 13073 —
o 2010 ) L
2012 (
»( 7 )® «
»( 22 ) ¥ o 2012
HJ 2515—2012
» @ B
o 1.3

( TBT). «C )



69

(  IrgarolH051. )
2 3641
Van Wezel
“2 Irgarol 1051« (di-
chlofluanid) (ziram)

(environmental risk limits

3 : N
( D. PEC
PNEC PEC/PNEC
33
3 3335
4550 .

fi Py Hazard assessment

W E G B

Collection of hazard -

information

|

i 5 NOEC

Estimation of NOEC

!

i A =
BEE VT A
Consideration of

assessment factors

:

i PNEC

Calculation of PNEC

R(URERS

Additional information

ERLs) . Lambert % Irgarol 1051 2
2 Apium nodiflorum  Chara vul-
garis . Wang %
(PNEC) MAMPEC
(PEC)
Al 3
s LT Exposure assessment
FCAEE ™ W IR I
- Selection of
representative product
L €SSl
Quantification of release rate
i 3 A B
Preparing emission scenario
1 L
HAE PEC i BB 22 TiE
Caleulation of PEC Risk characterization
AR (UREYCN IR T 41 3
Additional information Risk assessment report
1
:PEC PNEC
Fig. 1

33

°

. . . . . . . . 33
Schematic procedure of environmental risk assessment of active substances in antifouling paints
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Table 1 ~ Summary of proposed assessment factors for estimating a PNEC

32 34

Data set

Assessment factor

« ) L(E)Cs,
Lowest acute L(E) Cs, from freshwater or saltwater representatives of three taxonomic groups (algae crustaceans and fish)
of three trophic levels
« ) ( . )
L(E) G,
Lowest acute L(E) Cs, from freshwater or saltwater representatives of three taxonomic groups (algae crustaceans and fish)
of three trophic levels and two additional marine taxonomic groups (e. g. echinoderms mollusks)
NOEC( )
One chronic NOEC (from freshwater or saltwater crustacean reproduction or fish growth studies)
( / / ) NOEC

Two chronic NOECs from freshwater or saltwater species representing two trophic levels (algae and/or crustaceans and/or
fish)

( / / ) NOEC
Lowest chronic NOECs from three freshwater or saltwater species (normally algae and/or crustaceans and/or fish) represen—
ting three trophic levels

( / / ) NOEC

( N ) NOEC

Two chronic NOECs from freshwater or saltwater species representing two trophic levels (algae and/or crustaceans and/or
fish) and one chronic NOEC from an additional marine taxonomic group (e. g. echinoderms mollusks)

( / / ) NOEC

( N ) NOEC

Lowest chronic NOECs from three freshwater or saltwater species (normally algae and/or crustaceans and/or fish) representing

three trophic levels and two chronic NOECs from additional marine taxonomic groups (e.g. echinoderms mollusks)

(5Sb) ( )

Species sensitivity distribution (SSD) method (to be fully justified case by case)
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500
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Table 2 Basic information required for the marine environmental risk assessment of

active substances in antifouling paints

Items

Data requirements

Identify of substance

Parameters of antifouling paints

Physical and chemical property

Analytical methods for detection

and identification

Ecotoxicological studies

Toxicity

N (IUPAC) .CAS N N
Common name chemical name (IUPAC) CAS number and other registry numbers molecular and structural for—

mula molecular mass

Annual yield or consumption ingredient concentration lifetime dry — film thickness density volume solids con—

tent release rate and its determination method

N N ~ ~ N ~ N

Melting point boiling point relative density vapor pressure flash — point surface tension water solubility

thermal stability and decomposition product(s)

N

Analytical and identification methods of substance in seawater sediment and animal body

/ .

Acute and chronic toxicity to aquatic organisms bioaccumulation n — octanol /water partition coefficient biotic

and abiotic degradation identity of degradation products adsorption/desorption and biocidal activity

Acute and chronic toxicity repeated dose toxicity mutagenicity and carcinogenicity studies reproductive studies

neurotoxicity studies and metabolism studies
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