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Abstract : The sediment removal index derived from the chemical contaminants, Cluc, is currently in use to identify and define
the spatial extent of the contaminated sediments in the sea. In order to analyze the sensitivity of the ecological and human risk
associated with contaminated sediment, we evaluated five hypothetical contaminated sediments, whose Cluc values are identical but
consisted of different contaminant contents, using TrophicTrace® model dedicated to evaluate sediment risk, against the resident
greenling (Hexagrammos otakii) and humans by calculating No-Observed-Adverse-Effect-Level based Toxicity Quotient (NOAEL
TQ) and Lowest-Observed-Adverse-Effect-Level based Toxicity Quotient (LOAEL TQ), and cancer risks and hazard indices (HI),
respectively, based on the site conceptual model and exposure assumptions of fish ingestion to human receptor populations. NOAEL
and LOAEL TQ values varied as much as a factor of 2 among 5 hypothetical sediments. Chemical element specific contribution
to the carcinogenic risk and HI varied also greatly in these sediments. The reason for this significant dissimilarity in ecological and
human risk stems from the different risk of each contaminant to the resident fish and human receptor. When the conceptual food
web model is constructed for the target biological species for a given site, the ecological and human risk analysis considering
trophic transfer of contaminants will add a ecosystem based tool for the management of contaminated sediments.
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Table 1. Parameters, reference concentrations and calculation
methods of the purification index for hazardous chemicals

Chemicals Unit Criteria 1** Criteria 2***
As ppm (dry wt) 9.0 416
Cd ” 0.68 421
Cr ” 80 370
Cu ” 24 108
Hg ” 0.15 10
Ni ” 23 52
Pb ” 50 220
Zn " 200 410
Chlordane ppb (dry wt) 05 6.0
Dieldrin ” 0.02 8.0
DDT ” 16 46
PCBs ” 216 189
PAHs ” 4,000 45,000
TBT ” 50 105
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Table 2, Concentration of pollutants in sediments, scores and purification index for hazardous chemicals (Clc) at 5 hypothetical

marine contaminated sediments

site A site B site C Site D site E
Chemicals Unit Conc Score Conc Score Conc Score Conc Score Conc Score
As ppm (dry wt,) 98 0.02 1.2 0.07 105 0.05 138 0.15 213 0.38
Chlordane ppb (dry wt) 150 250 408 6.80 424 7.07 52 0.85 27 1 452
DDT ppb (dry wt) 2400 522 348 0.75 35 0.05 2460 535 108.9 237
PCB ppb (dry wt) 65.2 0.26 86.0 0.38 160.0 0.83 3120 165 1450 0.74
Purification index for 8.0 80 8.0 8.0 8.0

hazardous chemicals (Clc)
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Fig. 1. NOAEL based Toxicity Quotients calculated for Hexagrammos otakii

| Joumal of KSEE | Vol.33, No.1 | January, 2011




N
2

g L oog
rlo
oX 30 NN % X op

=

oft
At o
of oXx U

SAE delstlct AEAY LdEd s} F
of 7|9kt ARl Zobd uf XhFAkg
(NOAEL TQ): 19| Hil o] Al &0
W= AElolth(Fig. 1). Z™olA HaAhat
MAA Q= FI17H(Maximal probable value),
Z]ZA~ZH(Minimal probable value) e H HAZA XA 9]
I} 3le F )75 %] (Maximal possible value)@} 471
Z](Minimal possible value)S UebdTh AALE X424 ZF
° AjteE AR ANt 2B Ase] 7
& A 5ol AtelE WASA} ol HEHH oA
=
[e]

o jo

X
r
oX,
rorr N e Hy o

A ATkE AR g A PR AR A 7
$ et AR G(Cluc)= As7h 0.028 7P Sl
DDT7} 5.222 7}4 =21}, NOAEL TQx= As”} DDTHt}
=} 7MERE DO A8 H7FH 4= As, Chlordane, PCB,
DDTS| &0 2 AALY), $7]2¢9E22] Chlordane, PCB,
DDT®] NOAEL TQ+= B7Hd¢t vlgshu, w43l As
= =7 UEsth 57 7MY B4 E(Table 2)0] e F=2E
B7Hd9F NOAEL TQO| Hth7}sA Ate]o] #|(Fig. 2)
£ H PCBE} HFF4521 As7} NOAEL TQof| =7 HEg =
= Ao &2 Hlth DDTL} Chlordane2 H7Fd49 Z717}
SR AA RGE A o5 LHdEEY AHFeHH

1
O *As
R OChlordane
5 ADDT
C% 0.6 OPCB
= *
S 04 S
3
= ’
02 ’
i M |
i,
LY
0 Al
0 2 4 6 8
Assessment Score

Fig. 2. Relation between the maximal possible value of NOAEL
TQ for Hexagrammos otakii and the assessment scores
for contaminated sediments,

Table 3, Maximal possible values of NOAEL TQ for Hexagram-
mos olakii at 5 hypothetical marine contaminated sedi-

ments
Hazardous Hypothetical marine contaminated sediment
chemical A B C D E
As 0.23 0.26 0.25 0.32 05
Chlordane 0.059 0,16 017 0.02 0,11
DDT 019 0,028 0.0028 02 0.087
PCB 0.21 027 051 1 0.46
Sum 0.69 072 093 154 116

Table 4, Maximal possible values of LOAEL TQ for Hexagram-
mos otakii at 5 hypothetical marine contaminated sedi-

ments
Hazardous Hypothetical marine contaminated sediment
chemical A B C D E
As 0.023 0.026 0.025 0.082 0.05
Chlordane 0,026 0.07 0,072 0.0089 0.046
DDT 0.019 0.0028 0.00028 0.02 0.0087
PCB 0.043 0.056 01 0.2 0.095
sum 0.111 0.155 0197 0.261 0.200
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