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Abstract : The water quality and phytoplankton presence in the ballast water (BW) of 37 vessels originating from the international ports of China were
investigated to facilitate negotiations for exemptions to the Ballast Water Management Convention (BWM Convention). The shortest duration given BW
spent in a vessel was 3.91+4.61 days in area “A”, which included the Bohai Sea. Total suspended solids, dissolved organic carbon, and particulate
organic carbon ranged from 1.80 to 266 mg L, from 1.09 to 5.79 mg L, and from 0.17 to 3.65 mg L, respectively. A low average concentration of
nutrients was measured in BW from area “C”, but the concentration of nutrients in BW from area “B” (around the Changjiang estuary) was high, which
may be related to the relevant supply of freshwater. A high chlorophyll-a concentration (>1 ug L") was measured in six vessels, three of which carried
BW in the area “A”. High abundance of phytoplankton (> 10,000 cells L'I) was measured in four vessels, two of which carried BW in the area “C”.
Vessel No. 37, originating from Hong Kong Bay in area “C”, showed a high density of dinoflagellates. The results suggest that BWM Convention

exemption negotiations with China should be performed cautiously.
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Fig. 1. Location of stations ballasted by 37 vessels in the ports
of China.
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Table 1. Sampling date, departure port, arrival port, and storage

time of ballast water ballasted by the ports of Japan

NO Sampling day City Port Duration time

1 02" Apr.2008 Tianjin Kwangyang 3
2 26" Jan.2015 Tiajin Xingang Kwangyang 16
3 27" Feb2008 Xingang Pusan 2
4 09" 0ct2007 Dalian Pusan 3
5 10" Apr.2008 Dalian Incheon 1

A 6 30" Jun.2009 Weihai Pyeongtack 1
7 25" May2010 Weihai Pyeongtack 1
8 09" Apr.2008 Shidao Incheon 1
9 18" Oct.2011 Qingdao Kunsan 3
10 26" Feb.2008 Lanshan Pusan 9
11 25" May2010 Lianyunsang Pyeongtack 3
12 01" Jul2009 Jiangjin Pyeongtack 8
13 26" Aug2008 Jiangyin Pohang 12
14 24" Sep.2008 Changshu Pusan 25
15 27" Apr.2015 Changsu Daesan 7
16 29" Mar.2009 Changshu Ulsan 3
17 18" Feb.2009 Taicang Ulsan 3
18 19" May2010 Taicang Pusan 4
19 12" 0ct.2007 Shanghai Pusan 5
20 27" Apr2015 Shanghai Daesan 51
21 19" Feb.2008 Shanghai Ulsan 15

B
22 2" Sep.2008 Shanghai Pusan 2
23 25" Aug2008 Shanghai Pohang 5
24 30" Jul2008 Nantong Ulsan 6
25 24" Jun.2015 Nantong Ulsan 3
26 25" Jun2015 Nantong Ulsan 8
27%* 23th Jun.2010 Jinshan Daesan 4
28 26" Feb2015 Cao Jing Ulsan 3
29 30" Jul2008 Ningbo Ulsan 5
30 16" Apr.2009 Ningbo Pohang 9
3¢ 23" Jun.2010 Ningbo Daesan 24
32 17" Feb2009 Quanzhou Ulsan 23
33 2" Sep.2007 Xiamen Kwangyang 10
34 05" Dec.2007 Xiamen Kwangyang 5

C 35 16" 0ct2007 Hongkong Ulsan 4
36 17" 0ct2007 Hongkong Ulsan 8
37 12" Dec.2007 Hongkong Pusan 6
38 14" Apr.2009 Costal area Pohang 10

* the same vessel
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Fig. 2. A) Monthly variation of temperature and B) salinity

variation in ballast waters of 37 vessels.

, TSS9] A9 ALd} Hdd Hwkol
w5k = 3017 31 k] TSS FXE7F =4
3} A#Ado] vt DOCE A&H 23 Al o &

o
o
e o
f
)

e

<9 B2 BWISE AAe dAd g E F&
Z,: o

o
_?L'
rlot
ot
r o
by
frt
L

T3 UV A 2=RellA R E2
TSS &%+ “shadowing effect”®} “abrasive effect”2] <lo] =
7] Wi Uve 885 AaA7E 935 dtiJang et al,
2016). -kl BWTSS] Al xJ Aot AF F3ldAe= &
A7 9ol A 1000 mg L' o] 4] A5 #Z51, o] 3 5
Lo AA YR dHE AHEskE BWMSE A5

7] Wl D-1 A g alghI} D2 FEBWMS A 2l

A A$S B AT S JE AR AL BE] F

A
A% a7dn Atk ol WgBde] e Addni
BWMSS AHESHA 9 Aum s A5E o sl
A AuEESE wBsEA BWMS A gAE Abgahe
o 43 5ol glo] molAu, o

200 4 Aarea i B area " area

TSS (mg/L)
&

=

L

12345678091011121314151617181920212223242526272829303132333435363738

B)

Aarea B area C area

w

ais

)

&

o 4

Q . POC
a C——1poc
<2

Q

[}

-9

~

e

12345678 9101112131415161718192021222324 252627282930 31 32 33 34 3536 3738

Number of sampling vessels
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waters of 37 vessels.

- 824 -



X

Sele Fa ALl e B3 714
o] 9lo] BWTS =49 3lo] F23t @ <lo]th(Stephanie et al.,

= do 7= 7F A
A o] ul§- F a3t o
A & (Same Risk Area)S 73}

glolet. akshel 483}

-9—1__
&3

1)
rlo %0 2 o
o 2
oxe
oX o
Ho

2

4o Roro g

o
oL
~

> > A
o L
LI

N Y
:g

o o

=o°] 7]

o (o 2 2 o8

o)
Ir
4 L

f

2

4N rlo
™

N
o
ot
=2

o2
M
flo
o

oX 9 ofN 1> u@ rff ofN
RPN
is

30 ot
N
fo
2
ot
1o

o o
AN
dgo =

o
o
it
o
BN

)

-y oo O

AN 2 -

N

ol
oA
o

=

N

rtl

d

Y
i)
X
re to
re
-
=2

i
d of
R .

T oge
H
95}
R

ool Lo

o
fru
Jucia~)

o]-rl2
4

o
o ||

o ‘E

A

o P

)

=)

2
A >,

o,

it

30,

i

i
I

el MeE wWouA ke
IMO G83} USCG Phase 12
ztol7h glow, Hef 7] IMO
USCGY] 7] 1psu H]5Ho] Th(Table
TSS, POC, DOC®] 7|F% IMO2| 7
&% 7155 AsHAIRE, USCG Phase 1
s AEETh W2 98 HAE 1Y
o} 7lEey 240 W &
T2 ZEskE IMO G889 AR ETE o
$15 USCG Phase 19] 77d o] o E}3t
A9k USCG Phase 1o A A A]3F TSSE]
F71golA veve sRET 9
AT TSS T+ Aukg A

o o
iuf

U.Lh
Mr
N
FIN
rlo

o
k>

AN Lo
)

RN

>
rr
w
2
[
=
> 2
o
- [
g1

=

t
[

N

).

o o
>
¥
2
oo
A

b
i pjn oot

rlo
>
e
i &
=

2 ool g
o

ol rir

2
-
2

N

]

il
i

Bl
4"
Jo
N
. i

o

™
Lo
ju o)
==
2
N
XS
N
N

Ao

fru
)
g
i,
i)

=0

Fﬂ_“
Lo -
w o

9o o
EnAEOR
-

Ry

Table 2. Comparison of the critical standard for the type approval
test of ballast water treatment system in IMO G8 and
USCG Phase 1

IMO USCG Phase 1
SW* EW FW SW EW FW
Salinity (psu)  >32 3-32 <3 2836 1020 <l
TSS (mg L)  >5  >50 >50 >24
DOC (mg L) >5 >5  >| >6
POC (mg L']) >5 >5 >1 >4

* SW; scawater, EW; estuarine water, FW; freshwater
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