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A study on the distribution of organic compounds, nitrogen,

phosphorus and heavy metal in Ballast Water
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ABSTRACT : There is a growing concern about the damage to aquatic ecosystem caused by immigration of non-indigenous
species. It is estimated that more than 10,000 million tons of ballast water is transported by shipping activiies annually, and
ballast water has been recognised as a major vector for the transplant of aquatic species across bio-geographical boundaries. The
problem of harmful aquatic organism in ballast water for the control and management of ships’ ballast water and sediments was
adopted and diplomatic conference of IMO at February 2004. At once hallast water is transported by shipping activities for
organic compounds, nitrogen, phosphorus and heavy metal etc. but, It's fixing a focus only for the transported of Pathogenic
bacteria and non-indigenous species. Hence, this studies on the distribution of organic compounds, nitrogen, phosphorus and

heavy metal in ballast water during the shipping activity with the basic data which is necessary to the systemic manage of ballast
water.
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<E 1> RA} Mut
Location of Ballasting] Name of vessel Use of ship Ballasting date

Al ol 2 Chemical Tanker 2005. 6. 25

4 Chemical Tanker 2005. 6. 27

Incheon 155 % Oil Tanker 2005. 12. 5
ZjZofo) s 7 Chemical Tanker 2005. 12. 19

FFuigy Chemical Tanker 2005. 6. 12

=4 Oil Tanker 2005. 6. 16
Yosu & Gwangyang a3 0il Tanker 2005. 12. 22
24 Sulphur Carrier 2005. 12. 22

o} Oil Tanker 2005. 6. 15

M 27 0il Tanker 2005. 6. 15
asan EE Oil Tanker 2005. 12. 7
T Oit Tanker 2005, 12. 7

Edsl QOil Tanker 2005. 6. 16

Busan B 0il Tanker 2005. 6. 16
o 0il Tanker 2005. 12. 12
o 0il Tanker 2005. 12. 12

A Oil Tanker 2005. 6. 13

oo ol Oil Tanker 2005. 6. 13

Ulsan — -

olZ ¥ YAE Chemical Tanker 2005. 12. 8

A 3 = Sulphur Carrier 2005. 12. 8

. YU CHI Oil Tanker 2005. 6. 14

. . DA QING 438 Oil Tanker 2005. 6. 19
Shanghai, China JIN CHI Oil Tanker 2005. 12. 6
L. MOOK Oil Tanker 2005. 12. 22

WOO CHOON Chemical Tanker 2005. 6. 19

Tianiin. Chin DONG TING HU Ofl Tanker 2005. 6. 28
jn, Lnma WOO TAE Chemical Tanker 2005. 12. 3
SUNNY IRIS Chemical Tanker 2005. 12. 18

SUN DIAMOND Oil Tanker 2005. 6. 13

. ORIENTAL SKY Oil Tanker 2005. 7. 2
Hongkong, China SITA CAMILLA Oil Tanker 2005, 12. 12
STOLT AYAME Oil Tanker 2005. 12. 29

WOO YOUNG Chemical Tanker 2005. 6. 6

KaOh iun T . MANDALAY Chemical Tanker 2005. 7. 13
swung, laiwan  mipo FOREST Chemical Tanker 2005, 8. 13

LADY ANNE Chemical Tanker 2005. 12. 1

HARUNA EXPRESS Oil Tanker 2005, 6. 14

Tokvo. Ja STOLT KIKYO Chemical Tanker 2005. 6. 23
yo, Japan WOOLIM DRAGON Chemical Tanker 2005, 11. 29
PACIFIC SUNSHINE Oil Tanker 2005. 12. 9

BOW CECIL Chemical Tanker 2005. 7. 19

. . ATARAXIA Bulk Carrier 2005. 7. 26
Vladivostok, Rusia  oxganey sriot Chemical Tanker 2005. 10. 13
TOPLESS Chemical Tanker 2005. 11, 25
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=0l A Wtk Table 2% ol ¢ 10UEY AFHE
A + e P fFzAde] e AA 4a T4 JHZ
ogd Frary g Af F 44Uy L9d PHRE
F5 7ol wEsiA =i, g Asy dee] dTFE
FAoR d¢t #HHd Refgo] WHRESFE T ¢
o] FHoZ W& ASode WHAG FARE
orztg speAdel Av) W, 24gdY, WEWdE R e

<E 3>3} o] HFu|EA A ¥EFHE BOD & 29
2749 & 4715 19 ATHEFE 7ELE IR
g B3tz 349 FE, & BEHHALTHBOD), 3
A2 FHCOD) 2 F FA(T-N), F UT-PE 7IE
gEomw Aaa Yok EF, AFHEALAN wEEHE F
24 24 9 fessEde WEHEVIES T, ¥
(Pb), }QA(Zn) 2 PCBs ¥ 8719 71&&Ze] diate] 4749

<E 2> A% ¢ HIESE YH2E %

v T Ballast Condition
esse ype Normal Full
DWT (Tonnes) % of DWT (Tonnes) % of DWT

Bulk Carrier 250,000 75,000 30 113,000 45
Bulk Carrier 150,000 45,000 30 67,000 45
Bulk Carrier 70,000 25,000 36 40,000 57
Bulk Carrier 35,000 10,000 30 17,000 49
Tanker 100,000 40,000 40 45,000 45
Tanker 40,000 12,000 30 15,000 38
Container 40,000 12,000 30 15,000 38
Container 15,000 5,000 30 N/A

General Cargo 17,000 6,000 35 N/A

General Cargo 8,000 3,000 38 N/A
Passenger/RORO 3,000 1,000 33 N/A

Source: Australian Quarantine & Inspection Service 1993. Ballast Water Management. Ballast
Water Research Series Report No.4 AGPS Canberra.

<E 3> HEHEAdo A g2 wEs 43 (unit: mg/2)
EX=R
g BOD|{COD| TN | TP | Cu | Pb | Zn | Cr | Cd | As | Hg |PCBs
AARQAY | 30 | 40 | 30 4 0502 1 0.5 |0.02] 0.1 [BE@=|2d2
7} A9 60 | 70 | 60 8 1 5 0.1 | 0.5 |0.005]0.003
Y X9 80 | 90 | 60 8 1 5 0.1 | 0.5 |0.005]0.003
E#AY | 30 | 40 | 60 8 1 5 0.1 | 0.5 10.005]0.003
<E 4 AFFUANYAA BFSF £47F° (unit: mg/2)
Ag71t @ FA7NE
B 2008.1.1%H .
2007.12.317} X 2013.1.1¢
007 A 2012.12.3171 4 ¥
AEZGAHAALS TF ] . ~
(BOD) (mg/l) ° 30(30)°] 3} 20(30)°] 3t 10(10)°) 8}
S} A AL A Q T = = .
(COD) (rng/l) 40(40)()] O}' 40(40)01 ]' 40(4O)O] 6}'
2o 82z (SS) (mg/l) 30(30)°] 3} 20(30)°] 3} 10(10)o] 8t
ZAA(T-N) (mg/D) 60(60)°) 3} 40(60) 0] 8} 20(20) 0} st
%91 (T-P) (mg/1) 8(8)o] 3} 4(8)0] 5} 2(2)o] 3}
P ATS (F}/ml) - 3,0000] &} 3,000(3,000)°) 5}
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24 4 FASEEATE FAFFREUL HAFMEAEY
SPEF W2 L7IRde WAA % B, U
Zagro 2Ry Uiste Aute] WHAXESFE HFde] 4
e dste fARNY BFAMATANS ¥ 2
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2924 DO |COD| TN | TP|{ Cu|Pb|Zn| Cr | Cd| As | Hg | Co | Ni |PCBs| TBT
Eig mg/ 2 |me/ ¢ |me/ 2 |me/ e fug/ ¢ |ug/ 2 lug/ e lug/ ¢ |ug/ 2 |ug/# |ug/ ¢ |ug/¢ fug/ ¢ |ne/ ¢ |ng/ ¢
aa  [8.02[1.50[0.59]0.04| 5.5 |0.28]10.8] - [0.30] - | - ]0.26/4.50]0.08| 45
PN
§§ 9.04|2.2210.15(0.07} 1.0 10.09{ 0.8 10.24]0.08| 1.3 | 5.2 {0.20]0.05]2.05| 12
wab  8.38[3.47]0.61]0.10} 2.8 |0.69{ 1.0] - |0.31| - [11.8]2.22{5.00]1.94| 23
»x  18.01]/1.88/0.34]0.06] 2.0 [0.06] 4.1 [0.30/0.01| - |6.0]0.08]0.14|1.23}426
22 [7.7311.97|0.54|0.04]24.6] - [35.1] - [0.42| - | - |3.21] - |1.87| 68
Hl I AR} g RES FAER 2
<E 6> S FaygvtogRE st Aute) WerES 53
2984 DO |cop| TN| TPl Cu|Pb|Zn| Cr | Cd| As | Hg | Co | Ni |[PCBs|TBT

5} mg/2 |mg/ ¢ \mg/ 2 |mg/ e Jug/ 2 |ug/ 2 |ug/ 2 lug/ e (ug/ ¢ |ug/ 2 lug/ ¢ |ug/ e |ug/ ¢ |ng/ 2 |ng/ ¢
QA 8.3612.1410.6810.07}36.4|11.5(20.6|11.6]0.87| 1.6 | 3.1 11.46|5.20{0.46| 36
P
%;E 9.81(2.58{0.32|0.09] 46 | 0.9 | 3.6 {14.7/0.31} 1.9 | 6.3 |7.32{6.30}3.01| 18
ulAk 8.7214.3210.73|0.15}12.7} 2.3 | 3.2 |16.9]1.61] 1.7 |13.2|3.39{6.94|2.13| 29

Bk 7.93]1.82)0.36|0.06] 5.2 | 0.7 | 7.8

4.2 1121115 7.1

0.8210.93]1.56| 434

8.01]11.78:0.62]0.04121.3{32.4148.1

13.171.28] 0.3 | 6.3

5.56211.32]1.88 362
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<E 7> FEoAol Fogo 2Ry Y3 Mute) We2ESF £33
olutant | DO |COD| TN | TP | Cu | Pb | Zn | Cr | Cd | As | Hg | Co | Ni [PCBs TBT
Port me/ ¢ |me/ £ g/ 2 |mg/ ¢ fug/ £ lug/ ¢ lug/ £ fug/ £ fug/ 2 |ug/ 2 fug/ £ fug/ £ |ug/ ¢ |ne/ € jng/ £
Shanghai [10.2]9.744.09|0.17|32.1|28.6{48.3]17.1[1.87{1.93]13.3]7.32]6.96]3.68| 43
Tianjin [9.11]4.44{1.34]/0.12|43.6|38.6(63.2|26.3|2.08(2.61{17.2]13.6|14.9 3.07| 21
Hongkong [8.73]1.69]0.13{0.04} 4.7 | 1.0 | 3.1 {13.2|0.34|0.21} 7.1 |0.26]0.24|1.56| 12
Kaohsiung |7.7211.3210.07}0.03} 3.1 | 0.1 | 0.8 {0.30}0.31]0.97} 3.2 }0.82}0.93]1.56| 13

Tokyo |7.74[1.74|0.34{0.06} 5.3 | 2.3 | 3.6 [10.6/0.77|1.21] 6.3 |0.97[1.32]0.43| 68
Vladivostok|7.86|1.56[0.11|0.06] 5.6 | 0.4 | 7.3 | 4.6 [1.12|1.63] 6.9 |0.82]0.96]1.89] 12
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