Jeffrey G Mner, Ph.D
Departnent of Biological Sciences
Bowling Green State Uhiversity
Bowling Green, OH 43403

1 June 2002

Subj ect: Docket Nunmber USGG2001- 10486
Dear B (oast Giard:

Thank you for the opportunity to participate further in the
process of determining the goals and setting the standards for
addressing ballast water as a vector for invasive species into this
country (and our obligation to keep the sane standards when
addressing outgoing ballast water). I was a participant in the
Q. OBALLAST IMD workshop in Mrch 2001 and a supporter of Standard 2
(in the Federal Register) during that workshop. Although the basic
prenise set up by that standard is still valid, ny thinking about it
has evol ved It is evident also that the Coast Giard workshops,
since that IMD neeting, have provided additional avenues for thought
relative to standards.

It is clear that there is and should be only one goal in this
process; that is, to elimnate ballast water as a nechanism for
introducing invasive species. That said, the costs of this process
do need to be weighed against the long termbenefits.

General Comment:

Theassunption throughout the discussion of these standards is
that a percentage reduction in abundance is directly and linearly
related to reduction in successful invasion probability. This
assunption is not necessarily valid and its assunption introduces a
potential disconnect between the suggested standards and their
potential inpact on our goals. Reducing an organisnis abundance by
95% does not necessarily reduce the likelihood of successful invasion
by 95% A successful invasion nay have alnost as likely a chance of
occuring with either population introduction (100%or 5% if 5%is a
sufficiently high density.

Invasion Success
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For this reason, I strongly encourage the Coast Guard to follow the
approach used for federal water quality standards and use an absolute
concentration standard. This will also nake enforcenent evaluation
sinpler. Agents will not have to neasure untreated waters in foreign
ports to determine conpliance, as they would with percentage
standards.

The Goals (G1-G3)

It is evident fromevaluating the comments to date that sone
are taking the goal as law and therefore are trying to interpret it
verbatim rather than addressing its intent. Therefore, let ne try
an alternative goal:

Goal4 - Ballast water needs to be affected in such a way as to
mnimze the potential for introduction of invasive species.

This goal is clear and not subject to msinterpretation. In
the statenent of the goal, there is no need to address what can be
done today ( Best Available Technology) or the long-termbenefits and
costs. These can be addressed by the particular standard adopted.

Standards

The nost inportant question is, what mninumstandard should be
required as soon as possible by the Coast Guard, given 1) the need to
produce an effective reduction in successful invasion probability, 2)
available technology to attain this goal, and 3) the long-termcosts
and benefits to society of inposing these standards.

I propose that we use the strategy of engineers when building
structures. ‘That is, build to the standard conditions expected and
then add a factor for systemfatigue and extrene conditions. This
was the intent of Sl as endorsed by nost of the working groups at the
A OBALLAST workshop. However, nore tine was needed at that workshop
to consider inplenentation of S1, and evaluation of comments
indicates that this is the nmajor problemidentified. Belowl suggest
an alternative standard.



Evaluation of Approach

Bacteria Standards:

For bacteria (and viruses, not addressed here, but assuned to
be satisfactorily affected to attain the bacterial standards), the
current federal standard appears workable (i.e., indicated in S3 and
S4). A first disregarding the utility of this standard to achieve
a sufficient reduction in invading propagules, I amconpletely in
favor of a density standard. It eliminates nost of the problens
associated with verifying percentage reductions in ballast water at
the receiving port, thus naking it a standard that can be easily
(relatively) assessed by the nonitoring agency (Coast Guard). WII a
reduction in bacterial concentrations to this level via treatnent or
no treatnent ( if concentrations are less than the standard)
elimnate invasion by bacteria and viruses? The answer is no, but
this is a not a bad interimstandard. However, there are suites of
organisns (protists, fungi, and other infection causing organisns)
that could be at high concentration in water with relatively low
concentrations of the standard test bacteria. Therefore, I propose a
revision to the bacterial standard proposed in S3 and $4.

Revised Bacteria Standard:

E. coli or enteric cocci must be reduced by 95%and nust be
below the federal limt before ballast water can be discharged.

By inposing this revised standard, ballast water treatnent
systens will be required to affect bacteria (and viruses) even in
waters that do not contain specific pathogenic bacteria for hunans.,
but which contain other biologically inportant organisns of this
t ype. This revised standard invokes the use of percentages. which
is difficult ( inpossible) to verify in the field, but in BW
systens, tests can be shown to generate these results and the ship
logs should showthat the treatnent systemhas been used. Thus,I
propose that the percentage standard be used in testing, while the
absolute standard (federal limt for conatct water) be used in
enforcenent.  This revised standard requires active treatnent and
thus helps to fill the loophole of potential invasion by organisns
whose abundance is not correlated directly with the federal standard.

Standard 1 (QOBALIAST PROPOSBAL A): This is the standard supported
by at least 4 of 5 working groups at the (AOBALLAST workshop
prinarily because it was functional(i.e., it would have an inpact on
likelihood of invasion success), appeared practically possible, and
it matched sone of the best estinates for BWE. In addition, if the
treatnent systemworked to this standard over the entire range of
environnental conditions than it likely would be even nore than 95%
effective under nost conditions (i.e., the engineering strategy).




As for organisns, the intent of SI was correct. That is,
organisns across sizes and taxonomic groupings are differentially
vulnerable to varying technologies. Thus, it was deened essential
(by the QOBALLAST working groups) to test representative organisns
fromall these taxonomic groups and at different life stages.
However, given the permutations needed to test all these organisns
(at high density) over the worst environnental conditions expected
and for all these abiotic variables seens extrenely unlikely, unless
sone of the environnental variables and organismtypes can be
controlled.

Therefore, I propose a directed strategy by the Coast Girad to
identify a snall set of test organisns (possibly only 2-4 taxa/life
stages) that will be nodels for BW effectiveness. Scientists
should be directed (via Coast (Guard/ Sea Grant funds) to develop this
set of organisns by conducting experinents to correlate surviovorship
of these test organisns with other inportant resistant taxonomic
groups under varying treatnents and environmmetal conditions.

For exanple, Artemia sp. is a taxon that 1) cannot invade nost
habitats (i.e., it will not becone an invader if tested in outdoor
facilities, 2) is easy to culture for various life stages and sizes
(about 200 microns up to several mm), 3) can potentially be tested in
freshwater and narine habitats (if transferred to favorable
conditions after testing), and 4) is known to be resistant to nany
known treatnents. This taxon could be used in the lab to devel op
survivorship correlations with other representative taxa (e.g, from
the list presented in S1) and treatnents under varying environnental
conditions. Then, Artemia or other standard taxa could be used in
standardized platformor shipboard testing studies

In addition, I propose that the Coast Guard establish testing
sites where conditions are known to be harsh to known technol ogies.
For exanple, in the Geat Lakes, testing in Duluth has shown that
dissolved organic matter levels are high, while sedinent loads are
high in the Toledo harbor area. Test sites are clearly needed at
which environnental conditions can be reliably expected or generated
for both platformtesting and shipboard denonstration.

Test organisns could be maintained at designated test
facilities and conpanies could pay to use the facility and organisns
to test their products. This is an aspect of the intent behind the
current call for Sea Gant proposals to conduct shipboard
denonstrations using MRAD vessels. However, the locating of these
vessels at strategic locations with specific test organisns would
help the Coast Giard certify specific treatnents.

Standard 2: Size Giterion

Too many potential invading species have life stages than are near or
less than 100 microns in size. Dinoflagellate cysts, copepod eggs,
and a conplete suite of bacteria would not be affected with this
criterion. The hope that we would affect these smaller organisns by




treating ballast water for the larger organisns, was not an argunent
entertained at the QUOBALLAST workshop and it would not work,
especially with certain technol ogies.

Standard 3: (Coast Giard Wrkshop Proposal A

No justification is given for having a 99% reduction criterion for
zoopl ankton and only a 95%criterion for phytoplankton. Is it
suggesting that phyoplankton including dinoflagellates are nore
difficult to kill and thus realistic treatnent (BAI) outcones
necessitate this? Gven the need to reduce the transmssion of snall
organisns that can encyst ( e.g.dinoflagellates and Pfiesteria), will
an acceptance of 95%for phytoplankton (collectively) have the
desired effect of elimnating ballast water-based invasions? Aso, I
have worked with sanples in which 99%of the copepods were nauplii,
and which should be considerably easier to kill that adults. Wuld
we be satisfied with a standard that allowed a fewmllion adult
zoopl ankters (1 per liter?) with eggs to enter a water body froma
single ship, even if we had killed millions of indiviuduals at the
vulnerable life stage? I think not. This was the rationale for
choosing specific taxa as representative test organisns. The use of
percentages also is problematic here in field verification..

Standard 4: Coast Giard Wrkshop Proposal B

This is the absolute criterion for all organisns greater than 50
mcrons, but like S3 it assunes that treatnent (or none if below
standard thresholds), to reduce bacteria concentrations to the
federal standard, will deal with all species less than 50 mcrons.

A this size, dinoflaggelate cycts and potentially stages of
Pfiesteria, along with protists and nany phyt opl ankton could be found
in acceptable ballast water. As in the comments to S1, I suggest that
a 95%reduction rule be inposed for testing bacterial concentrations
as a neans of inpacting these ’other’ organisns.

Proposed Interim Standard:

e the Revised Bacterial Standard in conjunction with S1 (fromthe

Q. OBALLAST workshop) with the following nodiifcation to SI.

1. A under S1, identify a small set of taxa and life stages (n=2-4)
that can act as surrogates for the nost difficult organisns to
kill in ballast water, including organisns associated with
sedinents (to affect organisns in NOBOBs). Note that there should
be different organisns for freshwater and marine certification
(i.e., using freshwater or nmarine ports of call). Denonstrate the
specified percentage reduction (95%as an interimrequirenent?) of
these organisns (with limted confidence intervals) in shipboard
nesocosmtesting (or in ballast tanks) under the follow ng
environnental conditions for incomng ballast water:

Temperature: Both < 8C and < 25 but greater than 200



pH: Mdian for freshwater or narine conditions (+ 0.5 pHunits)

Dissolved Oxygen: at least 60%saturation

Dissolved Organic Matter: at least the upper 80™ percentile for this
variable found in the literature for harbors (TBD — to be
det er m ned)

Particulate Organic Matter: : at least the upper 80™ percentile for this
variable found in the literature for harbors (TBD — to be
det er mi ned)

Suspended Sediments: at least the upper 80™ percentile for this
variable found in the literature for harbors at md-depth (TBD —
to be determned).

DOM POM and SS conditions do not have to be tested concurrently.

These variables and their conditions place a reasonably high standard
for nost recognized technol ogies being devel oped.

There is still information that needs to be gathered to generate
nunbers for this standard, but the Coast Guard can put together a
teamof scientists to identify the appropriate test organisns and a
thorough literature review or sanpling foray can determne the range
of environnental variables. If individuals can find potential
invading species that have better survivorship than the test
organisns, then the standard can be revised. If technol ogy inproves
beyond what we have observed to date, which it surely will, then the
standard can be revised upward. In addition, field assessnent by
enforcenent officers needs to be considered.

Sincerely,

Jeffrey G Mner
(419) 372-8330
jm ner (gnet . bgsu. edu



