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NORTH SEA BALLAST WATER

Why to sample ballast water

e To check if vessel meet IMO Ballast Water Exchange
Standard (Regulation D-1) and/or Ballast Water
Performance Standards (Regulation D-2)

e Description in Article 9 Inspection of Ships
e Sampling can be done by any port State anytime

e The objective is to
ta ke a re p rese nta t ive RESOLUT‘?Z:?:ESPC.173(58)
S a m p I e Adopted on 10 October 2008

GUIDELINES FOR BALLAST WATER SAMPLING (G2)

L] L]
( I IVI O G u I d e | I n e S G 2 ) THE MARINE ENVIRONMENT PROTECTION COMMITTEE.

RECALLING Article 38(a) of the Convention on the International Maritime Organization

= L concerning the functions of the Marine Environment Protection Committee conferred upon it by
7 g i 3
e.\‘* . . N . oo, U . N ~ = .
S the international conventions for the prevention and control of marine pollution.
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gi 4"‘2‘"{5’;:&% RECALLING ALSO that the International Conference on Ballast Water Management

for Ships held in February 2004 adopted the International Convention for the Control and
Management of Ships’ Ballast Water and Sediments, 2004 (the Ballast Water Management
Convention) together with four Conference resolutions,



@ Sampling Purpose

e Compliance with D-1
(Ballast Water Exchange)
e 200 m depth, 200 nm from nearest land
e 200 m depth, 50 nm from nearest land
e Designated areas

e Compliance with D-2 (Ballast
Water Performance Standard)
e <10ind/m?3 of orgs. >50 um
e <10ind/ml of orgs. <50 & > 10um

e |ndicator microbes (Escherichia coli,
Enterococci and Vibrio cholerae
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@NOMHSJMQMSP"‘P“"E Guideline

e Guidance for compliance control sampling
e Still to be agreed:

— Sampling access point
(discharge line,
in-tank sampling)

— Sample volumes
— Number of replicates
— Representative sampling

— Instantaneous vs average
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Previous Sampling Studies

e >40 biological ballast water sampling studies
were undertaken in the past in various parts of

the world
e No standardised sampling equipment is available
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@ Sampling Access Points

e Sounding, air pipes
e Fire-fighting system

e Manholes

e Ship’s ballast water pipe
Cargo holds
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@ D-1 (Ballast Water Exchange)

e Salinity

— If salinity is below 25 psu it is unlikely that it was
exchanged at sea

e Tracers of human activity

— Presence of e.g. Nitrogen or Phosphorous may
indicate nearshore BWE (river run-off in urban
areas or agricultural sites)

e Coastal species
— Harpacticoid copepods, barnacles
e Sediment
M nersg v el ngh sediment load may indicate near-shore BWE,
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D-2 Compliance Control Sampling s

e \/oyages on commercial vessels

BUNDESAMT FUR
SEESCHIFFFAHRT

e Water flow split equally (untreated water) 2. .o

— split 1 sample taken over entire pumping time (OET),
i.e. the whole discharge

— split 2 sequential samples in ca. H
beginning, middle and end of the yENISA
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Sample representativeness is key

e What is the real organism concentration in the
discharged ballast water?

e How to avoid under- and oversampling the real
organism concentration?

e Comparison of different sampling
scenarios A

e Does it matter when and how much
water is sampled? * ‘;5« | \_q ( |
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@ Test Voyage 2009 (BSH)

NORTH SEA BALLAST WATER

5m|n 10 min. 15 min. ‘ 5 min. \ 75 min. Blue = Sampling time
White = no sampling
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Test Voyage 2009 (BSH)
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@) Test Voyage 2009 (BSH)

8000
7000 -
6000 -
M Discharge
2000 - sequences
4000 - number of
organisms
3000 - above 50 um /
m3
2000 - .
® Over entire
1000 - time number of
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e Organisms patchiness occurs
 No trend identified
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Test Voyages 2010 (EMSA)

NORTH SEA BALLAST WATER

300
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Test Voyages 2010 (EMSA)

B Discharge
sequences
number
organisms
50 um and
above / m3

3000
2667
2459
2500
2111
1956
2000 1867
1679
1524
1500 -+ 1368
1190 1259
970
1000 -
500 - || ‘i
0 -
S1 ‘ S2 ‘ S3 S1 ‘ S2 ‘ S3 S1
1 2 4

e (Organisms patchiness occurs
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@ Test Voyage 2012 (BSH)

Test 1

Duration | Sequences OET
Pin 1

flin 2
Pin 3
Rin 4
Iin &
Pin &
rin 7
Pin &
Pin 3
PAin 10
Rin 11
flin 12

e Continuous sequences (no time gap
between sequences)

e OET
o 4 tests

Pin 13
Pin 14
Min 15
Pin 18
in 17
Plin 18
Pin 19
Pin 20
Min 21
Min 22
in 23
Rin 24
Min 25
in 26
Min 27
Min 22
Min 29
Plin 20
Plin 31
Plin 32
Pin 32
Pin 24
Min 35
Plin 26
Pin 37
Pin 22
in 29
Pin 40
Pin 41
Iin 42
Pin 42
in 44
Min 45
Iin 46
Min 47
Pin 42
Min 43
Pin B0
in 51
Pin 62
B Ll
Plin 54
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@ Test Voyage 2012 (BSH)

2.000
1.800 M Sequences
number of
organisms
1.600 50 pm and
above/ m3
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Test Voyage 2012 (BSH)

N ORTH SEA BALLAST WATER

M Sequences
number of
organisms
10-50
pum;/m3

m OET
number of
organisms
10-50
pum;/m3

M Sequences
mean

number
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organisms
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Study Comparison

>50 um
- Distribution Patchy Patchy Patchy
- Organism No trend per Increase towards Highest
numbers sequence number last sequence concentration in
last sequence
- Comparison In sequences muchin sequences muchin sequences much

sequences/OEThigher numbers  higher numbers  higher numbers
<50 and > 10 pm

- Distribution Patchy Patchy Patchy
- Organism No trend per No trend per No trend per
numbers sequence number sequence number sequence number

- Comparison Similar numbers  Similar numbers In OET higher
sequences/OET numbers
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@ Findings

e Larger organisms
With one exception, each sequence
contained much higher organism numbers
> 50 um as OET

e Smaller organisms
OET contained higher organism numbers
<50 and > 10 um as most sequences

e At least three perspecitives of
representative sampling: the biological,
statistical and shipping view

» Compromise needed to satisfy all views
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@ Conclusions

e As a compromise, we suggest representative sampling to
be conducted by

— taking two sequential samples, each of 400 L volume and
taken over 10 minutes

— avoid sampling in the very beginning and very end of the
pumping event, due to risk of oversampling

— for larger organisms, while sampling is ongoing concentrate
to 100 ml of which 10% are analysed for an indicative
analysis and 100% are analysed for an in-depth investigation

— with 99% confidence non-compliance is indicated when the
organism concentration is 50 when 10% subsample analysed
and 36 organisms when 100% of the sample is analysed
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