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Abstract; In China, studies on regional risk assessment of hazardous chemicals have been carried out for only few
years, and there are only few studies on hazardous chemicals leaking into seas. For previous regional risk assess-
ment methods, one single risk factor is considered for most assessment targets, while comprehensive considerations
of risk sources and sensitive resources for a study area are not sufficiently included. Based on previous studies, this
study established a regional risk assessment method for hazardous chemicals leaking into seas. This method consid-
ered hazards of hazardous chemicals and tolerance ability of regional environment, by means of a case study of XX

company in Tianjin. This method can provide technical supports for scientifically assessing marine environmental
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risk levels for hazardous chemicals leakage areas, and support decision-making for carrying out risk prevention and

restoration assessment of hazardous chemicals leaking into seas.

Keywords: hazardous chemicals; leak into seas; risk assessment methods
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Table 1

Grading standard for ecological toxicity of dangerous chemicals of GESAMP

A= B2 KA A A (mg - L)
Bioaccumulation Aquatic toxicity/(mg-L™")
e Ttk ArETEE (EdEa
Grading R Stability Acute toxicity Chronic toxicity
LogK,,, BCF Descrinti ik ik
escription BUN BN
LC/ECs, NOEC
Description Description
ToA e e ToRaE i s
1 <1 . - >1 000 . >1
Not available No Totally stability Non-toxic Not
S FesE FA TR A
2 1<-<2 1=<-<10 100<-<1 000 0.1<-<1
Extremely low Stable Basic non-toxic Extremely low
{953 REEATRE i {953
3 2<-<3  10=-<100 10<-<100 001<-<0.1
Low Low instability Low toxicity Low
T HPEEATRE ik T
4 3<-<4 100=-<500 1<-<10 0.001<-=<0.01
Moderate Moderate instability Moderate toxicity Moderate
[ o EATRE [ [5]):3
5 4<-<5 500=<-<4 000 ) o - 001<-=<1 ) o <0.001 )
High High instability High toxicity High
e WATRE e e
6 5< 4000=< 001<

Extremely high

Extreme instability

Extremely high toxicity Extremely high

71 : GESAMP i1 ek VB & % Z4 . LogK,,,, J2 1E-F BE/K XL R KL ; BCF AR B 42 R 8 LCsy R BRI ; ECy - 8030

e NOEC Jy JCRLN M JEE

Note: GESAMP stands for the Group of Experts on Scientific Aspects of Marine Environmental Protection; LogK,, stands for octanol-water partition co-

efficient; BCF stands for bioconcentration factor; LCs, stands for median lethal concentration; ECs, stands for median effect concentration; NOEC stands

for no observed effect concentration.
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F2 fERAFRMENEXIBXE TGS RINER
Table 2 Classification values for risk assessment of hazardous chemicals leaking into the sea

THED 2 bR 1 febR)E 2 fabranfL TR AE
Criterion level Index level 1 Index level 2 Index refinement Values
ORI KUK 3
High environmental risks
XU PR 2 7 "
IR HERIRHE R ,
Types of risk sources Moderate environmental risk
HI (025)
—FRER IR IR |
Low environmental risk
FE B AL B P SR U el foss i i i High 5
Hazard of hazardous chemicals ~ Risk sources Types of hazardous chemicals ' Moderate 3
H (0.5) H2 (0.25) ff& Low 1
fa s b ik i High 9
Toxicity of hazardous chemicals rh Moderate 6
H3 (025) & Low 3
FER b7 >80% 9
Quantity of hazardous chemicals 40% ~80% 6
H4 (025) <40% 3
TF i 5 3
Open sea area
PR -
N B
Diffusion condition 2
Semi-enclosed bay area
El (025)
it |
Harbor basin
MR 1 L (SR
HL A Wi fe 1 TR W IR X 0
Marine fishery waters, marine nature reserves
and rare and endangered marine life reserves
IKTEFRFEIX WK , NI T A it K 4 L 32 3)
SRR X, DA N HT B A S ol K X
T - OB >
DA A 7R 2 T TR . Aquaculture areas, bathing beaches, marine
Regional risk tol . ; Sensitive resource category . L. 5
egional risk tolerance  Disaster carrying body sports or recreational areas where the human body is in
E2 (025) . . . .
E(05) 0.75) direct contact with sea water, and industrial water areas
directly related to human consumption
— P K X T X i X 3
General industrial water area, coastal scenic tourist area
VKB, TP TP 24 X 1
Harbor basin, marine development operation area
SRR RS <3 km 5
Distance from sensitive resources 3 ~10 km 3
E3 (0.25) =10 km 1
I HE ST Aol %2 A TR A 7 Poor 9
Disaster reduction  Safety production standard level —J# Ordinary 6

capability (0.25) E4 (025) 7% Good 3
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Table 3 Hazardous classification
of hazardous chemicals

P A2 it fE B P 2 (L (H)

Hazard scores of hazardous chemicals (H)

Wi

Classification

21<HS<26 |
16 <H<21 I
12<H<16 m
8<H<12 v

x4 XEBREEZNTR
Table 4 Classification of regional risk tolerance
DX 3 X8 7K 32 71 43 fEL(E) Wig

Scores of regional risk tolerance (E) Classification

21 <E<26 |
16 <E<21 I
11<E<l16 m
6 <E<I1 v
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2.4 rHITEE st Y AT B AR P XU TR, dn a7 T v 52 £k ) i —

MR FE AT B B LA BB M 8oT, M1 km PYERSRIE AR A G AL d Ak, f&
¥ DXIUXUR: A PG G L A T e 2 ) o — 0 10 S Pl it b s AV XSl XUR: VP A A 400G Z N 3R T
km, [f] fifi — 00 2= e K R4 RO RS (L 5),

x5 RUAFARERNEREXEITGERKRER

Table 5 Risk assessment level relationship of dangerous chemicals leaking into the sea area

DI RURE 7R 52
Regional risk tolerance
fiR(V) BRI L=T0 1) (D
Extremly low Low High Extremly high
(V) R (IV) R (IV) BRI BRI
Extremly low Extremly low Extremly low Low Low
T fo Ak BRI ARSIV ) B AP RUBS: (I RS (D) B RS (I
1 e Low Extremly low Low High High
Hazard of i (1) BRI B e AU FAER(T)
hazardous chemicals High Low High High Extremly high
m(l) AR (1) Bm () (D) i (1)
Extremly high Low High Extremly high Extremly high

®6 XREXXAFANKRERLER
Table 6 Risk assessment level of XX company in Tianjin

T2 bR 1 f8bR)z 2 fabranfL IR1E
Criterion level Index level 1 Index level 2 Index refinement Values
DR i 2 2 R IEE A 3
Types of risk sources H1 (0.25) High environmental risk
a2 AR = s
TGI8 Ak 2 o 1 B XU 5 Types of hazardous chemicals H2 (0.25) High
Hazard of hazardous chemicals Risk sources A SRRt ER =2
9
H(©05) Toxicity of hazardous chemicals H3 (0.25) High
PG B A 2 i
>80% 9
Quantity of hazardous chemicals H4 (0.25)
il Total 26
PHRAT kst b T 5
Diffusion condition E1 (0.25) Semi-enclosed bay area
R A e Sl TS K, WA TT AR X
Disaster carrying body Sensitive resource category Harbor basin, marine 1
X 358 JXU 5 7R 37 7 025) E2 (0.25) development operation area
Regional risk tolerance SRURGE IR R
) - <3 km 5
E (05) Distance from sensitive resources E3 (0.25)
K g Al 2 A A AR TR A5 5
Disaster reduction capability — Safety production standard level P 9
oor
025) E4 (0.25)
A1 Total 17

KU 5544 Risk level I




196 A3

&t

i

Fook F14 &

3 FHiEZEBIN A (Case application)

SRy RGE 5 XU YR TP A 8 A 1A R %) R R FH 1, 2 B
T IR X MR D A A B SR A T XU
TRAFRATAL 50, I AR R T %Al th R4 5 A
b W K fa R A A s B Al 2 A P AR
HESF A AT B R RS CREE T T fig IX
1) (2011—2020 4F), 4B 124kl et I A9
AR S U YR S 10 N L 5 R R R R 5 5 B
Jei , MR T ST P £ I A 2 o i D A TR DX 3RS 3F
AT EH AT A KRS B R AT R (L3 6), Al
faR A e S R 26 4( 1 4), KIOXUR 7K 52 )
RT3 (M9, SRR, Ze R EG R |
G, v XU B A6 A 2% it XU T

4 £5i& ( Conclusion)

FELE G E AN 5T UE R SR A9 36 A | AR5
TELRG 75 TR G Ab7 it A5 1 o0 DX sl XSS 7K 52 7 1
SEhh b ST T AL RE KU VR 2SR A5 R A SR
FEBS A ST | e S A i B DTSR A | U
PRURZEAY 5 BT IR R B Rl A A AR I A
5% 8 A HARTEFR B AG 16 Ak 2% it T U A TR DX S8R
AR PRI R . [RIET, 32 2 0o H ik AT /R JE vk
LA E TRV AE , 25 6 & AT o A TP AL
REEI 1 e b s FA A 1Y B} 24 5 3, %
JET TF IR A 65 Ak 25 it it e AT DX XU TPA L 551k
TAERYE FPE, 299K, £ B Ab 2 i Tt e AT DXl X
B PPAL W AT R Z AL, FE bR AR 3R A 1 i — 20 R B
e, B RE o 75 o — DAk 58 38, fE I fb 5 i %
Al ZE A A R U A S O 8 bR AR A A
MESE

2 BRATTRS 5 B X, SR T R fE B 1k
27 it itk e AV DXIRRURS E A O vk i i — 20 e a8
VAL T IE RARPRIA 2R 25 GG BB IR SR AT T
AR A

B R AN KR FEH LA E LTS PLTHHEY,

BIIESFE N AR EA8L-), ko, FELFH L HR IR
I, RIS T,
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