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International Maritime Organization (IMO):
BWMS Commissioning Testing Guidance

I INTERMATIONAL E
BAARITIME

OAGANIZATION

= Approved at MEPC 73 (BWM.2/Circ.70)
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= Two samples, intake (ambient) and
discharge, taken according to IMO e o s AIDBAnD okt
. . . . Guidance for the commissioning testing of ballast water management systems
Guidelines G2 (= comparision)
1 The Marine Environment Protection Committee (MEPC), at its seventy-third session
. . . . (22 to 26 October 2018), approved Guidance for the commissioning testing of ballast water
[ ] At Ieast I n d ICatlve a n a I yS I S fo r aI I management systems, as set out in the annex
. 2 Member Governments and intemnational organizations are invited to bring the
Regulation D-2 parameters

= Including self-monitoring parameters and
system design limitation (SDL) parameters
of the BWMS; BWMS approved under the
2008 G8 Guidelines were installed until
Oct 2020 and not required to report any
SDL parameters in the type approval




International Maritime Organization (IMO):
BWMS Commissioning Testing Guidance

IO === §
= Approved at MEPC 73 (BWM.2/Circ.70) —_——
= Two samples, intake (ambient) and T e
discharge, taken according to IMO e i SRS e s Sewenrs oot "
Guidelines G2 (-> comparision) ——
= At least indicative analysis for all o e i g i

2 Member Governments and intemnational organizations are invited to bring the
annexed Guidance to the attention of all parties concerned.

Regulation D-2 parameters

= Including self-monitoring parameters and S B
system design limitation (SDL) parameters D
of the BWMS; BWMS approved under the
2008 G8 Guideligasasanasis e
Oct 2020 and nc Parallels to type approval testing—
SDL parameters representative samples needed




BWM.2/Circ.70 BWMS Commissioning Testing Guidance

®  Approved at MEPC 75 (BWM.2/Circ.70/Rev.1)
® One sample should be collected (discharge)

¥ Indicative analysis for D-2 parameters in largest size class
(210 to 50 um; 250 pm)

¥ Including self-monitoring parameters and system design limitation parameters of the BWMS
— but minimum holding time will still be required before discharge (= no big change in the
testing plans)

B Mandatory after June 2022

The details on the implementation
of BWM.2/Circ.70/Rev.1 depend
on the flag State
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Essons from 414 tested BWMS from 26 manufacturers
(29 March 2021)

15 Countries Where Commissioning Tests Conducted

100, 24%

= Korea China m Singapore mVietnam m Spain
m Taiwan m Netherlands m Australia m Greece m Belgium m
m Malaysia m [taly France UAE m Turkey



Essons from 414 tested BWMS
(29 March 2021)

9 Class Societies involved

DNV NK = ABS
mLR mBV m KR
mCCS ®m Germanischer Lloyd m Croatian Register



Gssons from 414 tested BWMS
(29 March 2021)

18 Flags of the Ships Tested

53, 13%

195, 47%
m Singapore Panama m Cyprus m Bahamas
m Greece m France m Marshall Island  ®mLiberia
m Malta m Cayman Islands ®Croatia m [ndonesia
Malaysia Denmark m Belgium m China

m Australia ® Hong Kong



hours (smoothest tests) to  hours of work
(1 t@ &BWMS installed with operational issues)

arate days (holding time, sometimes)

‘OO kg of equipment (drive or launch transfer)
3 inspectors (+crew)

Laboratory testing (standard equipment)

*Just® D-2 sampling (discharge only) =
h onboard (MEPC 75/INF.11)




Presence of Class and Manufacturer during Commissioning

= Class were present to witnhess the
tests in ~65% of the cases
(February 2020) — They are now
present in 529% of the cases
(March 2021)

= Manufacturer were present in 45%
of the cases (February 2020) —
They are now present in 67% of
the tests (March 2021)




D_ischarge sampling — Representative sampling

CUBTOETE

pubs.acs.org/est

Enumerating Sparse Organisms in Ships’ Ballast Water: Why Counting

to 10 Is Not So Easy

A. Whitman Mj]ler,l' Melanie Frazier,’ George E. Smith," Elgin §. Perry,§ Gregory M. Ruiz," and

Mario N. Tamburri

*Smithsonian Environmental Research Center, PO Box 28, Edgewater, Maryland 21037, United States

*Western Ecology Division, National Health and Environmental Effects Research Laboratory, Office of Research and Development, U.S.

Environmental Protection Agency, 2111 SE Marine Science Drive, Newport, Oregon 97365, United States
SStatistics Consultant, 2000 Kings Landing Road, Huntingtown, Maryland 20639, United States

“Maritime Environmental Resource Center, Chesapeake Biological Laboratory, University of Maryland Center for Environmental

Science, One Williams Street, Solomons, Maryland 20688, United States
© supporting nformation

ABSTRACT: To reduce ballast water-borne aquaticinvasions worldwide, the International
Maritime Organization and United States Coast Guard have each proposed discharge
standards specifying maximum concentrations of living biota that may be released in ships’
ballast water (BW), but these regulations still lack guidance for standardized type approval
and compliance testing of treatment systems. Verifying whether BW meets a discharge
standard poses significant challenges, Properly treated BW will contain extremely sparse
numbers of live organisms, and robust estimates of rare events require extensive sampling
efforts. A balance of analytical rigor and practicality is essential to determine the volume of
BW that can be reasonably sampled and processed, yet yield accurate live counts. We
applied statistical modeling to a range of sample volumes, plankton concentrations, and
regulatory scenarios (ie., levels of type Land type Il errors), and calculated the statistical
power of each combination to detect noncompliant discharge concentrations. The model
expressly addresses the roles of sampling error, BW volume, and burden of proof on the
detection of noncompliant discharges in order to establish a rigorous lower limit of
sampling volume, The potential effects of recovery errors (ie, incomplete recovery and
detection of live biota) in relation to sample volume are also discussed.

Representative sample (3 m?® according to the
BWMS Code) is a goal for SGS because of:

B Statistical robustness

B Allows detailed analyses without having to
re-sample if required (1 m? for indicative
analysis, 1 m? for detailed analyses, if
needed)

B Saves money to the ship-owners
In a few cases, it is not possible because of:

B Sample probe size (too small) not allowing
to sample fast enough

B Time (schedule of the vessel)

_SGS.



Strainer clogged !
with fish school
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® Very low UV-transmittance due to sediment load
(a few cases only thanks to good planning — low
tide is worst...)




Intake Sampling — Educational Aspects

®  Comparision of inlet vs. discharge helps to evaluate
treatment efficacy (reduction of concentration of
organisms)

W The crew is given a chance to see some of the
organisms that are removed, killed, or rendered
harmless—this is the objective of the Convention...




Intake sampling — Educational Aspects

W  Comparision of Inlet vs. Discharge helps to evaluate
treatment efficacy (reduction of concentration of
organisms)

W The crew is given a chance to see some of the
organisms that are removed, killed, or rendered
harmless—this is the objective of the Convention...

® Identification of organisms in the inlet and dicharge can
help to find origin of failures

® Types of organisms found in discharge can support
explanations for failure, e.g., harpacticoid (bottom-
dwelling) copepods are often found in tanks that
have not been cleaned, while calanoid copepods are

mainly found in treated water for which the filter may
be damaged




Results of Testing

Analyses and reports

= Detailed analyses offered
to verify (or refute)
adenosine triphosphate
(ATP) results in case of
failure; detailed analyses
69, 17% prevail over indicative
285, 69% analyses

= Non-compliances are
overwhelmingly found in

m Pass indicative only Pass detailed only m Pass detailed and failed indicative the IargeSt Size fraCtion

B Failed indicative only ® Failed indicative + detailed m failed detailed only (250 IJ m)
m Test Cancelled during testing

B Only 1% of tests failed on bacteria without failing as well on 250 um organisms

B [nnearly all cases, compliance occurred with <10 ym and =210 to 50 yum (5% and 2%
failures rates) — when failure occurred, it was usually found in the =50 pm size class m



Lessons Learned—Improvement!

W Total number of BWMS Tested 414
™ Proportion of Tests with Manufacturers 67%
W Proportion of Test with Class 52%



Lessons Learned—Improvement!

Total number of BWMS Tested

Proportion of Tests with Manufacturers

Proportion of Test with Class

Proportion of Installation failing commissioning (D-2)
Proportion Fail (250 ym - Indicative)

Proportion Fail (10-50 um - Indicative)

Proportion Fail (<10 ym - Indicative)
Proportion of indicative Fail saved by detailed analyses

(pass)

414
67%
52%
17%
29%
2%
5%

1%

Over time,
has
decreased
from 24%




Lessons Learned—Improvement!

Total number of BWMS Tested

Proportion of Tests with Manufacturers

Proportion of Test with Class

Proportion of Installation failing commissioning (D-2)
Proportion Fail (250 um - Indicative)

Proportion Fail (10-50 um - Indicative)

Proportion Fail (<10 um - Indicative)

Proportion of indicative Fail saved by detailed analyses
(pass)

Proportion total residual oxidant (TRO) failure (neutralization
issues from BWMS using active substances)

Test Cancelled during testing — BWMS not functional

414
67%
52%
17%
29%
2%
5%

1%

9%
1%

Similar to
results from
testing for
EPA Vessel
General
Permit (VGP)

P

(%)

VGP Ballast
TRO Results

100 % 93
83
80 74
ass 60
or
Fail 40 uTRO Pass
%! = & - TRO Fail
20 . 10 7
. e
2016 2017 2018 2019
TRO = total residual oxidant

Year




Conclusions

® Detailed sampling and analysis can be completed with no undue delay to vessels

= ~5 h for commissioning testing; 3-4 h for D-2 testing
* Most of the time is to collect a representative sample
* |nforms the discussion and premise for PSC inspections

® Commissioning results show a failure rate decreasing over time to 17%
= Nearly all failures are in the largest size class
» Neither bacteria nor the = 10 and <50 um size class are good proxies for failures

® Analysis of the largest size class (=50 ym) is needed to tell the full story

W Detailed analysis of the largest size class (=50 um) is needed to tell the full story: it
refutes indicative results in 71% of cases

W Therefore, the best indicator of compliance with the D-2 standard would be to
take a sample for the largest size class and a binocular microscope onboard
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