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Application of Multimedia Model for Sudden Organic
Pollution in Bays and Case Analysis
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Second Institute of Oceanography SOA Laboratory of Marine Ecosystem and Biogeochemistry
SOA  Hangzhou Zhejiang 310012 China

Abstract In order to supply deficiency of marine environment monitoring at sudden pollution accident
multimedia model for bays controlled by tidal dynamics was used to predict pollutant concentration in sea water
and calculate pollutant quantity of transformation and migration. The model by using fugacity and mass balance
method estimated the concentration of no-volatile organic compound in phases of water sediment and fish. Ap-
plication result in Xiangshan Harbour indicated that model could quickly give information of pollutant concentra-
tion changes in different medium and help environmental monitoring and management.
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1 1.1
Table 1  Application of environmental multimedia
model in different area Lewis 1901
a-HCH y-HCH 6 f
BPA 7 T
Venice OCDD OCDF PCB -180 8 °
HCHs 9
Harp Dickie Hg 10
Thun PBDEs PCBs 11 7. 7 = C/f c f .
3 PCE TCE DCE 12 7
pPCP 13
W.S B N 2,
2 Z
Table 2 Definition of Z parameters
A
Zy=1/H &/ H Pa*m® *mol™! ¢° mol *m >  p° Pa
Zy =Kypp/H =KyppZy, Ky m’ kg™ py kg em™’
Zs =Ksps/H = Ksps Zyy Ks - m’ e kg™ pg kg em™’
1.2 Ey kil
dM/de = -
M mol ¢
h.
. e
] " e LR - TR
M =VZf V m’ . 1
Fig.1 Transport and transformation of pollutants
df dv in a single section
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de ! de
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1 o n
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Table 3 Definition of parameters
finfis~fiw i Pa
Eig Es Eiy i mol + h~!
Vig-Vis~Viw t i m?
Disw~Diws ~Diwp~Dipy i D mol © hePa !
Digg ~Disg ~Diwr i D mol + hePa !
Dy i j D mol © hePa !
4 D
Table 4 Calculation methods of D parameters
D
Disw Disw =1/ 1/ ksyAiZy +Ys/ ByyAZy ksy meh”!
A; i m?
Y m
Byw m? e h”!
Diys Diws =Disy
Diyg Diwp =kywpVipgZy LA ht
Vs i m’
Dipy Dipy =Diws
Digg Digr =kgrVisZn kgg h!
Disg Digp =kspVisZs ksg h!
Vis i m?
Diwr Diwg =kweViw 1 Zy kg h!
Viw ¢ i m’
Dy
D,';,\)v Djiw = ‘Dij\x
5
Table 5 Calculation of transport and transformation rates . i =0
/ mol *h! k
. Do '
- R i ]ZD:: Vg 1 =V + é Vi = Vi [ 1 +sin( T _%)]
— . SiwDiws 'e OT 4
- N S Dy ViW ! i i
i - J SwDiw ViWL L ViWH i
CAS JieDigr~ fisDise~ fwDiw o t'=t— k-1.TT °
1.4
t i ’
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Fig.2  Area partition for Xiangshan Harbour
16
8 o
° 5 cm
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17 8 x 10 -6
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6
Table 6 Parameters of area partition of Xiangshan Harbour
1 2 3 4 5 6 7
Q /107 m? 223.0 76.2 29.4 63.3 23.2 28.2 7.8
Q /10" m® 164.0 62.7 9.3 53.4 19.5 9.0 1.1
h /m 30.0 25.0 2.0 12.0 10.0 7.0 4.0
A /10 m? 54.67 25.08 46.50 44.50 19.50 12.89 2.73
vV /10° m® 27.30 12.50 23.30 22.30 9.75 6.44 1.36
Vv /m® 2138 740 3671 738 1107 5 842 45
T=12.3h" *
2.2 o
4 - 6
178 - 4 - 7o
7
Table 7 Calculation of fugacity capacities
A / mol*Pa~! em™3

Zy =1/H=1.074

Zy=KipsZy =798. 12

Zy

=KypyZy =1557.30

H=p%/¢>=0.930 8 Pa* m® * mol !
ps=1.5kg* L™ L3=0.04 K5 =0.41LsKqy =495.27 m® kg ™'

pp=1.0kg*L™% L;=0.048 K =LyKoy =1449.58 m® » kg ™!
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P ¢ H 6 .
p Ly Ly 2.3 D
Koy — o 5 D
PS c’ 18 ps~pp~Ls Ly D 8o
8 D mol / h * Pa
Table 8 D parameters of diffusion and reaction mol / h « Pa
1 2 3 4 5 6 7
kgy =0.01 m* h~! Dgy/10° 43.5 2.0 37.0 35.4 15.5 10.3 21.7
Y =0.005 m Dy /10° 80.3 27.8 138.0 27.7 41.6  219.1 1.67
Byy =4.0x10 % m? « h~!
kyp =0.024 1 h~!
kyr =3.90x10 72 h~! Dy Divp =kwrViw ¢ Zy
kgp =4.38 x10 ™ h~! Dey/10* 95.5 43.8 81.2 77.7 34.1 22.5 4.76
kg =7.22 %1073 h ! Dyr/103 24.0 8.3 41.3 8.3 12.4 65.7 0.5
koy~YsByy 6 kyy o
19 kyg ks 20 kg, 21 . 21 o
2.4 MATLAB
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Fig.3  Outputs of the model
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