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International Maritime Organization (IMO):                                   
BWMS Commissioning Testing Guidance

 Approved at MEPC 73 (BWM.2/Circ.70)

 Two samples, intake (ambient) and 
discharge, taken according to IMO 
Guidelines G2 ( comparision)

 At least indicative analysis for all 
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 
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International Maritime Organization (IMO):                                   
BWMS Commissioning Testing Guidance

 Approved at MEPC 73 (BWM.2/Circ.70)

 Two samples, intake (ambient) and 
discharge, taken according to IMO 
Guidelines G2 ( comparision)

 At least indicative analysis for all 
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 

Parallels to type approval testing—
representative samples needed
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 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  
(≥10 to 50 µm; ≥50 µm)

 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)

 Mandatory after June 2022

The details on the implementation 
of BWM.2/Circ.70/Rev.1 depend 
on the flag State 

BWM.2/Circ.70 BWMS Commissioning Testing Guidance
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Lessons from 414 tested BWMS from 26 manufacturers 
(29 March 2021) 

76, 18%

190, 46%

100, 24%

8, 2%

3, 1%2, 0%

7, 2%

3, 1%
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4, 1%

1, 0%
3, 1% 8, 2%

4, 1%

4, 1%
48, 12%

15 Countries Where Commissioning Tests Conducted

Korea China Singapore Vietnam Spain

Taiwan Netherlands Australia Greece Belgium

Malaysia Italy France UAE Turkey
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Lessons from 414 tested BWMS
(29 March 2021)

95, 23%

112, 27%

71, 17%

57, 14%

46, 11%

22, 6%

7, 2%

1, 0%
1, 0%

31, 8%

9 Class Societies involved

DNV NK ABS
LR BV KR
CCS Germanischer Lloyd Croatian Register
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Lessons from 414 tested BWMS
(29 March 2021)

195, 47%

77, 19%

50, 12%

38, 9%

14, 3%

10, 2%

5, 1%

7, 2% 6, 1%

1, 0%
1, 0%
1, 0%
2, 0%
1, 0%
1, 0%
1, 0%
1, 0%

2, 0%

53, 13%

18 Flags of the Ships Tested 

Singapore Panama Cyprus Bahamas
Greece France Marshall Island Liberia
Malta Cayman Islands Croatia Indonesia
Malaysia Denmark Belgium China
Australia Hong Kong
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General observations from Commissioning…
 5 hours (smoothest tests) to 30 hours of work  

(1 to 3 BWMS installed with operational issues)

 Separate days (holding time, sometimes)

 100 kg of equipment (drive or launch transfer)

 3 inspectors (+crew)

 Laboratory testing (standard equipment)

 *Just* D-2 sampling (discharge only) =                  
3-4 h onboard (MEPC 75/INF.11)



11

 Class were present to witness the
tests in ~65% of the cases
(February 2020) – They are now
present in 52% 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)

Presence of Class and Manufacturer during Commissioning  
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Discharge sampling – Representative sampling

 Representative sample (3 m3 according to the 
BWMS Code) is a goal for SGS because of:

 Statistical robustness

 Allows detailed analyses without having to 
re-sample if required (1 m3 for indicative 
analysis, 1 m3 for detailed analyses, if 
needed)

 Saves money to the ship-owners

 In a few cases, it is not possible because of:

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

 Time (schedule of the vessel) 
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Plenty of Issues to Address

 UV light broken

 Strainer clogged 
with fish school

 Very low UV-transmittance due to sediment load 
(a few cases only thanks to good planning – low 
tide is worst…) 

 EC unit not starting

 TRO meter not functional
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Intake Sampling – Educational Aspects
 Comparision of inlet vs. discharge helps to evaluate 

treatment efficacy (reduction of concentration of 
organisms)

 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...                   
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Intake sampling – Educational Aspects
 Comparision of Inlet vs. Discharge helps to evaluate 

treatment efficacy (reduction of concentration of 
organisms)

 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
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 Detailed analyses offered 
to verify (or refute) 
adenosine triphosphate 
(ATP) results in case of 
failure; detailed analyses 
prevail over indicative 
analyses

 Non-compliances are 
overwhelmingly found in 
the largest size fraction 
(≥50 µm)

 Only 1% of tests failed on bacteria without failing as well on ≥50 µm organisms

 In nearly all cases, compliance occurred with <10 µm and ≥10 to 50 µm (5% and 2% 
failures rates) – when failure occurred, it was usually found in the ≥50 µm size class

Results of Testing

285, 69%

7, 2%

53, 13%

39, 9%

22, 5%

3, 1%

5, 1%
69, 16%

Analyses and reports

Pass indicative only Pass detailed only Pass detailed and failed indicative

Failed indicative only Failed indicative + detailed failed detailed only

Test Cancelled during testing

69, 17%
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 Total number of BWMS Tested 414

 Proportion of Tests with Manufacturers 67%

 Proportion of Test with Class 52%

Lessons Learned—Improvement! 
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 Total number of BWMS Tested 414

 Proportion of Tests with Manufacturers 67%

 Proportion of Test with Class 52%

 Proportion of Installation failing commissioning (D-2) 17%

 Proportion Fail (≥50 µm - Indicative) 29%

 Proportion Fail (10-50 µm - Indicative) 2%

 Proportion Fail (<10 µm - Indicative) 5%
 Proportion of indicative Fail saved by detailed analyses 

(pass) 71%

Over time, 
has 
decreased 
from 24%

Lessons Learned—Improvement! 
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 Total number of BWMS Tested 414

 Proportion of Tests with Manufacturers 67%

 Proportion of Test with Class 52%

 Proportion of Installation failing commissioning (D-2) 17%

 Proportion Fail (≥50 µm - Indicative) 29%

 Proportion Fail (10-50 µm - Indicative) 2%

 Proportion Fail (<10 µm - Indicative) 5%
 Proportion of indicative Fail saved by detailed analyses 

(pass) 71%
 Proportion total residual oxidant (TRO) failure (neutralization 

issues from BWMS using active substances) 9%

 Test Cancelled during testing – BWMS not functional 1%

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

n = 70 - 384

Lessons Learned—Improvement! 
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 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

 Informs 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 µm size class are good proxies for failures

 Analysis of the largest size class (≥50 µm) is needed to tell the full story

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

 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 

Conclusions
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