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CRI(carcinogenic risk index)
ERI(exposure risk index), ERI<I,
;  CRI<10
(=101 ( US EPA, 2000)
RfD(reference dose)

ql* (cancer slope factor)

CRI = CixCWxql* (1)
ERI = CixCW/RfD 2)
. Ci DDTs , CW

%1 DDTs wisEHl@mByEpzmET
Tab.1 Reference doses and cancer slope factors of
DDTs!M

compound

item

p.p-DDE  p,p-DDD  p,p-DDT

o1l
Mugkg-d™) / / 05
reference dose, RfD
/(mg'kg™.d™")
cancer slope factor, q1*

0.34 0.24 0.34

2

2.1 DDTs
(GRS @ )
ND~25.7 ng/L

(6.08+3.02) ng/L
DDTs
ND~36.7 ng/L,
(13.3045.12) ng/L(  2)
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Fig. 2 The distribution map of DDTs in May and August in Dongshan Bay of Fujian Province
A: distribution of DDTs in surface layer in May; B: distribution of DDTs in bottom layer in May; C: distribution of DDTs in surface
layer in August; D: distribution of DDTs in bottom layer in August.
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Fig. 5 DDD/DDE and (DDD+DDE)/DDT ratio in sediment of
Dongshan Bay in August
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Fig. 6 DDD/DDE and (DDD+DDE)/DDT ratio of cultured
shellfish in Dongshan Bay
1. Chlamys nobilis; 2. Ruditapes philippinarum; 3. Haliotis
diversicolor; 4. Tegillarca granosa; 5. Sinonovacula constricta;
6. Saccostrea cucullata; 7. Paphia undulata.
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Fig.7 DDD/DDE and (DDD+DDE)/DDT ratio in bottom layer
of Dongshan Bay in August
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3
3.1 DDTs

(GB3097-
1997) (GB
18668-2002) (GB
18421-2001) 2 :
1.58,
1.66 DDTs

(<1 mg/kg)?",

(=3 mg/kg) (=<5 mg/kg)

[21]
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(10 pg/kg) **!
DDTs ,

DDTs

3.2 DDTs
3.2.1 DDTs
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Tab.2 Contamination index and exceeding standard situa-
tion of seawater, sediment and cultivated shellfish

item seawater sediment cultivated
shellfish
P; P; range 0.072~0.737  0.28~0.64 ND~2.66
Pi
0.30 0.45 1.58
P; mean value
0,
% 0 0 71.4
over standard rate
. - 0.3~1.66
times of ultra standard
N Pi: Ci/CS Pi DDTs 5 Ci
DDTs , Cs
DDTs . (%)= (P>1) / ;
=(C;—C,)/C,.

Note: P;= Ci/C,, P; is DDTs contamination index, C; is the content
of DDTs in layer, sediment and cultivated shellfish, C is the set
limit values of DDTs in layer, sediment and cultivated shellfish, the
exceeding standard rate is the sample number of P>1/the total
samples, the times of exceeding standard is(C;—C;)/C.
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Tab.3 DDT content of layer and sediment in different bays
DDTs /(ng-L™") DDTs Hpgkg™)
source of seawater content of DDTs source of sediment content of DDTs

[23]

[29]

. - 0.95-2.25 . 2 1.91-16.6, 3.75-6.55
Xiamen Port!’) Xiamen Western Port and Tongan Bay”!
[24] [30]
. 124] 2.33-144.3 30] 1.17-13.95
Xinghua Bay Quanzhou Bay'
-80C )
[25] ~ _ 31]
' - not-deteeted—80(surface) . ' - 0.03-538
Pearl River Estuary' —1220( ) Xiaohai Bay
not-deteeted—1220(bottom)
[26] [32]
. . » 0.16-63.2 . . 3 2.12-72.3,0.97-154.87
Jiulong River Estuary™®! Dalian Bay and Jinzhou Bay*?!
27] 133]
8.6-29.8 51.7-3653
Daya Bay!?”! Macao Seawater®”
28] [34]
28] 100 . [34] 20.0
second standard of seawater first standard of sediment
, DDTs 3.2.2
, , DDTs 50¢g 60
[35]
kg, - @,
Long 361 p,p’-DDE p,p’-DDD p,p’-DDT
: ERL (effects 4.63 7.04 334 pg/kg, p,p'-DDT
range-low) ERM(effects range- median), ERI 2.78x107, 1,
ERL (effects range-low) p.p’-DDE p,p’-DDD  p,p’-DDT
<25%; CRI 1.31x10°° 1.41x10°  9.46x10°°,
ERL ERM(effects 1074, , DDTs
range-median) ,
25%~75%; ERM
4
>75%
4 , (1) DDTs
p,p-DDE | DDTs
ERL ERM , p,p-DDTs  DDTs )
100% ERL ERM , DDTs ,
DDTs , DS03 DS11
25%~75%
x4 FLUEREIARY DDTs £EKKITM
Tab. 4 Risk assessment of DDTs in sediment from Dongshang Bay
Lol
ERL/(ueke) FERM/ugke) D01 /lhekes) <ERL/% ERL-ERM/% >ERM/%
compound DDTs content
p.p-DDE 22 27 0.79-2.14 100 0 0
p,p-DDD 2 20 0.83-3.89 58.3 41.7 0
p,p-DDTs 1 7 2.69-5.45 0 100 0
DDTs 1.58 46.1 5.56-12.8 0 100 0
: ERL , ERM

Note: ERL represents effects range-low, and ERM represents effects range-median.
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Distribution characteristics and risk assessment of Dichloro-diphenyl-
tricgloroethanes in Dongshan Bay, China

JIANG Linlin, YU Ying, SU Jie, ZHONG Shuoliang

Fujian Provincial Institute of Fisheries, Xiamen 361012, China

Abstract: An investigation into the residue, distribution, and composition of Dichloro-diphenyl-tricgloroethanes
(DDTs) in sea water, sediment, and cultured shellfish in Dongshan Bay was carried out in spring(May) and sum-
mer(August), 2011. We also evaluated the contamination status and ecological risks. The results were as follows:
First, the DDT content in the sea surface layer varied from non-detectable(ND) to 25.7 ng/L in May and from ND
to 36.7 ng/L in August, the average values were (6.084+3.02) ng/L and (16.30+4.78) ng/L, respectively; the DDT
content in the bottom layer varied from ND to 30.6 ng/L and from ND to 36.7 ng/L, the average values were
(7.7542.07) ng/L and (13.30+£5.12) ng/L in May and August, respectively. In general, the DDT concentration dis-
tribution in Dongshan Bay declined from the inner to outer bay and from the near- to far-shore. DDT concentra-
tions in summer were higher than those in spring. Compared with other bays in China, DDTs pollution in Dong-
shan Bay was at a lower level status; however, it is likely that there has been a recent pollutant input in sites DS03
and DS11. Second, the DDT content in the sediment varied from 5.56—12.8 pg/kg, the average value was
(9.004£5.34) pg/kg. The concentration declined from the inner to the outer bay. DDT residue in the sediment may
have negative effects on organisms, the toxicity risk index varied from 25% to 75%. Third, the DDT content varied
among different species of cultured shellfish from 1.68-26.60 pg/kg and the average was 15.70 pg/kg. The pollu-
tion index varied from 0.007 to 2.660, the average was 1.580. This exceeded the standard rate by 71.4% and the
highest value was 1.66 fold. These results show that some shellfish have been contaminated by DDTs. This prob-
lem requires further attention and must be resolved.

Key words: DDTs; Dichloro-diphenyl-tricgloroethanes; Dongshan Bay; ecological environment; risk evaluation
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