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A study on replacing the result of shipboard test of the type
approval by foreign governments with that of the type approval by
Korean government on Ballast Water Management Systems

Pung-Guk Jang, Kyoungsoon Shin

Ballast Water Research Center, Korea Institute of Ocean Science and Technology
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Abstract The International Maritime Organization (IMO) Convention on ballast water treatment systems
(BWMSs) requires that ballast water be treated and discharged by BWMSs approved by the government.
The Korean government issues a type approval (TA) for BWMSs tested with the guidelines (BWMS Code)
of the IMO, but the US's TA certifies only the BWMSs tested with its test method (the ETV protocol). This
study aims to propose a methodology that can replace the result of the shipboard test (SB) of the ETV
protocol with that of the BWMS Code by splitting the verification step into three steps as follows. The
first step verifies the homogeneity of the sample, the second step verifies the amount of the analysis,
and the third step reflects the degree of loss and damage of phytoplankton caused by concentrations
using the net. The result of comparing the concentrated and non-concentrated samples through the
actual SB showed no significant difference. In addition, when the SB result of the US's TA was evaluated
at the verification stage, it was determined to be replaced with that of the government's TA. Therefore,
the verification step in this study could determine whether the SB result of the US's TA can be
substituted with that of the government's TA.
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(a) Case 1: n=10, mean =5 (b) Case 2: n=10, mean =8
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Fig. 1. Bayesian simulation of posterior distribution of
the maximum number of individuals given
Poisson mean values (X-axis) and the number
of 1 ml subsamples (Y-axis). The simulation
was repeated a thousand times for each of the
mean number of individuals and the number
of subsamples to be analysed.
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Fig. 2. Expert assessment on loss and damage of
phytoplankton species by concentration
using a net
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Table 1. Rating for loss and damage due to the
concentration of major phytoplankton that
appeared in the influent of the shipboard
test that performed the comparative test of
concentrated and non-concentrated

samples
L* D* A* L* D* A*
Diatom Thalassiosira spp. 2.8 1.5 2.1
Asterionellopsis sp. 2.8 3.0 2.9 Unidentified diatom" 2.2
Chaetoceros spp. 1.5 2.5 2.0 Dinoflagellate
Cylindrotheca sp. 4.8 3.3 4.0 Ceratium furca 16 21 1.8
Dactyliosolen spp. 21 2.6 2.3 Dinophysis spp. 23 15 1.9
Ditylium spp. 1.4 2.5 1.9 Gymnodinium spp. 3.1 3.7 3.4
Guinardia striata 1.7 2.6 2.1 Gyrodinium spp. 2.7 43 35
Lauderia spp. 2.0 2.0 2.0 fHeterocapsa spp. 33 18 25
Pleurosigma sp. 2.5 2.3 2.4 Heterosigma sp. 45 43 44
Probosira alata 2.0 2.5 2.3 Nematodinium sp. 2.5 3.8 3.1
p P Protoperidinium
Pseudonitzschia 43 23 33 on 17 1.6 17
spp. -
Rhizosolenia sp. 28 4.0 2.9¢
Skeletonema spp. 3.8 2.8 3.3 Unidentified dinoflagellate” 2.3
Thalassionema spp. 3.3 2.3 2.8 Unidentified phytop]ankton” 2.3
*L: Loss value, D: damaged value A: average value
Y Mean value of phylum calculated by experts
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Table 2. Phytoplankton abundance collected from
the treated discharge water of the
shipboard test and their factor values in
three step suggested in this study

Abundance of phytoplankton (cells/mL)

Ship  Test cycle
Deballasting

Non-C" Con? Factor

1,35 0 0 -
A 2 0 0.15+0.26 2.2
4 1.08+1.08 0.08+0.14 2.3

B 1-5 - 0 -

1.2.4,5 - 0 -
3 - 0.1 1.7

D 1-5 - 0 -

1 - 0.83
2 - 0.33
E 3 - 1.30 2.3*
4 - 2.00
5 - 1.30

F 1-5 - 0 -

1 - 2.8
G 45 ) 0 2.4+
- 0.50
- 0.67
- 0
0.67
- 8.8 2.2*
- 1.7
5 - 2.0

EE S SRR BN B )
|

1) Non-C: non-concentrated sample, 2) Con: concentration using
the net

* Mean grade of loss/damage of appearance species in uptake
water of shipboard tests
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