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Andrew Cohen: Presentation to the Aug. 12, 2016 Teleconference of 
the SAB's Fact-finding Workgroup on the Conclusions of the Ballast 
Water Report 
 
 
(1) The Data 
 
In the summer of 2014, Fred Dobbs and I discovered that the main 
conclusions from the Science Advisory Board's 2010 Ballast Water Panel—
which Fred and I had been members of—were wrong, and were in fact 
contradicted by the data that they were supposedly based on. These 
incorrect conclusions were then used as the scientific basis for the current 
US ballast water regulations, adopted by the Coast Guard in 2012 and the 
EPA in 2013. Our efforts since 2014 to persuade the EPA to acknowledge 
and correct this problem, eventually led to the convening of this Work 
Group. I want to thank the Work Group for inviting me to speak to this issue 
today. 
 
I'm going to refer to a pdf file titled COHEN PresentationData, which is 
available on the teleconference web page. Please turn to the 1st page. 
 
The 2010 Ballast Water Panel assigned the task of assessing the 
performance of shipboard treatment systems to a subcommittee, called 
Subgroup 1. Performance was assessed in terms of 4 discharge standards, 
each one an order of magnitude more stringent than the last. The 3 that are 
relevant to this discussion are in the table on the first page of the pdf: the 
IMO, the 10x IMO and the 100x IMO standards. These are defined for two 
organism size classes: larger organisms, defined as organisms that are 
greater than 50 microns in minimum dimension, and smaller organisms, 
which are 10-50 microns in minimum dimension.  
 
Subgroup 1 concluded that the test results for 7 treatment systems, 
representing 5 treatment types, demonstrated the ability to meet the 
standard in the 1st row, the IMO standard, for both the larger and the 
smaller organisms. The Subgroup also concluded that no treatment system 
had demonstrated the ability to meet the standard in the 2nd row, the 10x 
IMO standard, for either the larger or smaller organisms, although it found 
that some treatment systems might have the potential to meet this standard 
if reasonable improvements were made. The Subgroup further concluded 
that even with reasonable improvements, none of the treatment types could 
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meet the standard in the 3rd row, the 100x IMO standard, and that instead, 
wholly new types of treatment would need to be developed in order to meet 
a 100x IMO standard. 
 
These conclusions were incorporated without change in the Panel's Report, 
which was submitted to the chartered Science Advisory Board; and then 
included in the chartered Board's Report, which was submitted to the EPA; 
and then, as I said, became the basis for the current US regulations 
governing ballast water discharges. 
 
But, as we realized in 2014, those conclusions are not what the data show. 
Please turn now to the 2nd page. This page shows the test results that 
were reviewed by the Panel for the Ecochlor treatment system, which treats 
ballast water by filtration followed by injection of chlorine dioxide. These 
results—for the larger organisms, the greater-than-50-micron-organisms—
show that the Ecochlor system met the 10x IMO standard of <1 
organism/m3 in every single trial. In 2 trials, Trials 8 and 9, a single live 
organism was detected in the 3 cubic meters of discharge that were 
analyzed, yielding an average concentration of 1/3 of an organism/m3. No 
live organisms were detected in the discharge in any of the other 8 trials. 
Although these results unequivocally show that this type of treatment can, 
and in fact did, meet the 10x IMO standard, the Subgroup somehow 
concluded that these results did not show that. 
 
Furthermore, the concentration of live organisms in treated discharge was 
fairly close to the 100x IMO standard in 2 of the trials, and possibly below it 
in the other 8 trials. The average concentration over all 10 trials was below 
the 100x standard. There is simply no reasonable way to conclude from 
these results that a filtration and chlorine dioxide treatment system, with 
reasonable improvements, could not meet a 100x IMO standard. And yet, 
that is exactly what Subgroup 1 did conclude. 
 
Now please turn to Page 3. This page shows the results for the smaller 
organisms, the 10-to-50-micron-organisms. In this case, the laboratory 
analyzed 9 mL of treated discharge from each trial without finding a single 
live organism, yielding a result in each trial of <1/9 of an organism per mL. 
This is well below the 10x IMO standard of <1 organism/mL, and nearly as 
low as the 100x IMO standard of <1/10 organism/mL. Indeed, the actual 
concentration in each trial may well have been below the 100x standard, 
but not quite enough discharge was analyzed to demonstrate that—the 
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laboratory analyzed 9 mL of discharge rather than the necessary 10 mL. 
The average concentration over all 10 trials is well below the 100x 
standard. 
 
Thus, these test results easily met the 10x IMO standard, contrary to the 
Subgroup's conclusion. Further, there is simply no possible way to 
conclude, based on these results, that a filtration and chlorine dioxide 
system could not meet a 100x IMO standard. Because the results are all 
below detection limits, you can't conclude anything about what the limits 
are for this treatment system's performance. 
 
In addition, there are similar test results for 2 of the other treatment 
systems that the Subgroup examined, the BalPure and PeraClean 
systems, which represent 2 other treatment types. (The results for these, if 
you'd like to check them, are in the Supplemental Material to our letter to 
the EPA, which is posted on the Teleconference web page.) So this is what 
we discovered when we examined the test results: that contrary to the 
Ballast Water Report's conclusion, 3 treatment systems had met the 10x 
IMO standard, and may have met the 100x IMO standard for one or both of 
the organism groups. 
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(2) Counter-arguments 
 
When we raised these issues, some people insisted that the Ballast Water 
Report's conclusions are nonetheless correct and that our assessment of 
the data is somehow wrong. Before I talk about the specific arguments, let 
me make a few general observations about these arguments. First, none of 
these arguments disputes that the test results for these 3 treatment 
systems are below the 10x IMO limits and at least close to the 100x IMO 
limits. Second, nowhere does the report explain how, despite this, the 
Panel reached the conclusion that these systems haven't met 10x IMO and 
couldn't meet 100x IMO limits, even with improvements. Third, what's been 
offered has not been a single consistent explanation of how Subgroup 1 
arrived at its conclusions; rather, a series of arguments have been made, 
and then after those were refuted, new arguments were made. Finally, 
when members of Subgroup 1, the people who actually did the analysis 
and reached the conclusions, have offered explanations, they've provided 
an incomplete or cursory explanation, and then refused to answer any 
questions about it or discuss it further. To me, all this has felt less like a 
genuine effort to explain an analysis, and more like an attempt to find some 
way to avoid admitting to a mistake. 
 
As for the specific arguments, when we discovered that the Report's 
conclusions were wrong, we first reported this to the Panel Chair Judy 
Meyer and the Subgroup 1 Chair Mario Tamburri. In the discussion that 
followed, Dr. Tamburri said or implied that Subgroup 1 had conducted a 
statistical analysis that showed that although the test results (which report 
the sample concentrations) were below the 10x IMO limit, they did not 
provide sufficient certainty that the average concentration of the entire 
discharge was below the 10x IMO limit.  
 
There are four problems with this. 
 
1st—The Methods section of the Report1 doesn't mention any analysis of 
certainty such as Dr. Tamburri described. 
 
2nd—The methods that are described in the Report do not allow Subgroup 
1 to reject results based an analysis of certainty. For example, the Report 
specifically states that treatment system performance was assessed in 

                                            
1 Ballast Water Report at pages 30-31 
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accordance with the IMO G8 Guidelines,2 and the Guidelines state that a 
treatment system is deemed to have successfully met a standard if the 
concentration of organisms in the sample is below the standard's 
concentration limit.3 
 
3rd—When we asked Dr. Tamburri what level of certainty Subgroup 1 had 
selected as the minimum required level of certainty in its analysis, Dr. 
Tamburri wouldn't tell us. (I've posted these emails on the Teleconference 
web page, so you can see for yourselves our request and Dr. Tamburri's 
response.) 
 
4th—A subsequent analysis showed that there is no possible value for the 
minimum required level of certainty that would be consistent with the 
Report's conclusions. This was verified by Loveday Conquest, who was the 
Chair of the Subgroup that wrote the Ballast Water Report's Statistics 
chapter and generally served as the statistics expert on the Panel. 
Specifically, there is such a broad range of performance among the 
treatment systems that if the required level of certainty is set low enough to 
support the Report's conclusion that 5 treatment types met the IMO limits, 
then it would also support the conclusion that some of the treatment types 
met the 10x IMO limits. Alternately, if the required level of certainty is set 
high enough to block the conclusion that any treatment types met the 10x 
IMO standard, then it would also block the conclusion that 5 treatment 
types met the IMO standard.  
 
(This analysis is also available on the Teleconference web page.) 
 
So, with regard to the claim that test results were rejected on the basis of 
an analysis of certainty conducted by Subgroup 1, as far as we can tell, no 
such analysis was conducted; such an analysis would not be consistent 
with the methods described in the Report; and, in any event, such an 
analysis would not support the Report's conclusions. 
 
Another argument made by Dr. Tamburri and by Lisa Drake (who was also 
a member of Subgroup 1), in their Feb. 12, 2015 email posted on the 
Teleconference web page, and repeated by Dr. Meyer in her April 26, 2015 
letter also on the web page, is that the laboratories that conducted the 

                                            
2 E.g., Ballast Water Report at pages 31-32 and footnote A on page 35. 
3 IMO G8 Guidelines, Annex 4, Sections 2.3.5 and 4.6. 
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relevant tests "lacked any sort of quality management system" and also 
lacked "proper QA/QC systems." This is simply not true. The tests of the 3 
treatment systems were conducted by two reputable laboratories, the Royal 
Netherlands Institute for Sea Research and the University of Maryland's 
Chesapeake Biological Laboratory. These labs, of course, do have quality 
management systems and QA/QC procedures, and the test reports for 
these 3 treatment systems refer to and provide citations for the test plans, 
test protocols and the Quality Assurance Project Plans or QAPPs where 
the relevant quality management procedures are described in detail. In 
addition, Subgroup 1 specifically determined that these test data were 
reliable,4 which means, by Subgroup 1's criteria for reliability, that "a 
QA/QC policy was in place and followed."5 Thus there appears to be no 
basis for the charge that these tests lacked any sort of quality management 
and QA/QC; but even supposing it were true, it would be just as 
inappropriate to use the test results to assess compliance with the IMO 
standard (which the Panel did) as it would to use the results to assess 
compliance with the 10x IMO standard.  
 
A third argument, also raised by Drs. Tamburri, Drake and Meyer, is that 
the detection limits in these tests weren't low enough to show that a 
treatment system met the 10x IMO standard; and further, that this point 
was stated several times in the Report.  
 
While it's true that there are such statements in the Report, they are simply 
wrong. When counting individual organisms in a sample, which was the 
method used in these tests, the smallest unit that can be detected is a 
single organism, and the detection limit is therefore the reciprocal of the 
volume analyzed.6 When we look at the test reports, in nearly all of the 
tests considered by the Panel, and specifically including the tests of the 3 
systems that met the 10x IMO standard, the detection limits were well 
below the 10x IMO limit. This has been confirmed by the laboratories that 
conducted the tests. 
 
Finally, a fourth argument, made by Dr. Meyer in her March 7, 2016 letter, 
is, and I quote, "The data and review procedures were presented to the 
entire Panel on several occasions, over several months, and there were no 
objections regarding these methods or conclusions." However, Dr. Meyer is 
                                            
4 Ballast Water Report at Table 4.1. 
5 Ballast Water Report at page 31. 
6 See Equation 4 in: Matthew First & Lisa Drake, J Plankton Res 34(12) 1028-1041 (2012).  
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mistaken. The data were never presented to the Panel, and in fact, it was 
impossible for the Panel to even access the data, for two reasons, the first 
of which is that Subgroup 1 refused to tell the Panel where the data were. 
Let me explain.  
 
When the Panel was convened, each member was sent a CD with roughly 
130 reports and technical documents pertaining to the performance of a 
couple of dozen treatment systems, along with a few reports that provided 
general reviews of a number of treatment systems. Subgroup 1 went 
through these, found the reliable test data, and drafted a chapter describing 
their analysis and conclusions, as I discussed. However, the chapter did 
not include the data, or list the documents that the data came from. In the 
January 2011 meeting, Subgroup 1 was asked to include citations for the 
documents from which they'd drawn the data, but they refused to do so 
because they were concerned that if they listed the documents then 
readers would know which treatment systems they'd concluded had met 
the IMO standard, and some readers might interpret this as an 
endorsement of those systems. It was suggested that a disclaimer could be 
included, but that wasn't acceptable to Subgroup 1, nor were other 
approaches that were suggested. After considerable discussion the 
Subgroup agreed to list all 130+ documents in an appendix, and to indicate 
in some manner which of these provided the data for their analysis. This 
they did in the Panel's final report, the May 24, 2011 draft called the 
Concurrence draft, which Panel members received with instructions that 
they had 3 days in which to indicate their final concurrence or non-
concurrence. Since no Panel meeting was scheduled during those 3 days, 
even if a Panel member located and reviewed the data and discovered that 
the analysis and conclusions were wrong, the Panel member would have 
been prohibited by law from discussing this with the rest of the Panel—
since the Panel could discuss issues only in a noticed, public meeting. 
Thus, Subgroup 1 didn't inform the Panel as to where the data could be 
found until it was too late for the Panel to review the data. 
 
This, however, wasn't the only problem. Three of the reports that were 
sources of Subgroup 1's data were never provided to the rest of the Panel 
members, even though Panel members were told that all members had 
been provided with identical sets of documents. These three reports were 
also not included in the EPA online docket for the Panel until I discovered 
that they were missing and reported this to the EPA in mid-June of 2011, 
whereupon the EPA entered the reports in the docket—weeks after the 
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Panel had finished its work and months after the Panel's final meeting. (I 
have the emails pertaining to this if anyone wants to look at them.) 
 
Finally, I should note that I haven't discussed every objection that was 
made to our discovery of the erroneous conclusions, but rather I focused 
on the ones that seemed most germane. If the Work Group finds there's a 
key argument that I've missed, then I would like an opportunity to address 
it. But for now I will end my presentation here. 
 
 
 


