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National Sediment Bioaccumulation Conference

Day Two: September 12, 1996

Session four:
Questions and Answers

guestions and answers and group discussions peleok at the males in the lower part of the estuary that are
taining to the speakers’ presentations. freshly migrating in from the ocean, the males will tend to
be higher in concentration. That still does not explain the
Q (Ron Sloan, NYS Department of Environmental Consex differences that we see very dramatically in Pacific
servation): One of the things that Bob brought up, whictsalmon and white perch. One of the reasons | raised the
is very interesting from our standpoint as researchers irpoint is because we have been looking the past few days
aregulatory agencys, is the possibility of regulating on thenow at the uncertainties associated with BAFs and BSAFs,
basis of sex in fish. This would be very difficult to do, buaind I think a lot of the uncertainty and the variability is
it raises a very valid point in terms of male and femaleassociated with sex differences when we start looking at
differences, not only for accumulation and behavior in thdish.
estuary, but also in other systems and for other species of
fish. For a number of years we have noted tremendous s&obert Thomann:
differences, with the males always being higher in con-
centration than the females for striped bass, American Well, Ithink thatis true. The sex differences, atleast
shad, white perch, the Pacific salmon in Lake Ontario for this case, do contribute significantly to the variation.
and a number of other species. Bob, is there as much wolkyou calculated BAFs here, they would be all over the lot.
going onwith you and other researchers asitrelates to seXs John pointed out, part of it is the disequilibrium

After each session, there was an opportunity foQ (Ron Sloan): Maybe for striped bass, but even if you

differences? between the fish and the water. This would be the same for
BSAFs. They would be very time variable and very
Robert Thomann: spatially variable.

I am not doing anything myself, but | have beenQ (Ron Sloan): We have looked at thatto some extent, and
following the literature rather closely. There is alot morewe cannot really account for it because the lipid concentra-
information now. | think John has done some work ortions are so low. Gamete loss cannot explain the differences.
seals. Recently, the Dutch did some work on exposing
males and females and looking at bioaccumulation in th@ohn Connolly:
laboratory, which showed significant differences. But |
have a question back to you. Did | understand your We have looked at a lot of data in a more generic
opening comment to mean that you really are thinkingsense and it seems to be a mixed bag. We do see a
about regulating by sex? difference for some species, but we do not for other

species. You particularily see it in aquatic mammals.
Q (Ron Sloan): No, no. There is no real way to be abldilk production and the loss due to that explains the
to do that, butitis very bothersome that we do not have ardifferences for the aquatic mammals. But | do not think
good explanation for why the males are so much higher iwe understand the reason for those differences in fish.
concentration, even controlling for gamete production
and the lipid consequences associated with voiding of egQ (Ron Sloan): My primary reason for bringing this up as
material from the females. The sex differences are stih question or an issue is that, if we are interested in
there and they are very dramatic. explaining a lot of the variability that we ambserving, we

need to take into account the sex differences.
Robert Thomann:

Q (Nelson Thomas, U.S. EPA, Office of Research and

Well, | think it is because they are staying in theDevelopment): This is a question for John and Bob. In

estuary. Frank’s presentation, he alluded to an uncertainty factor
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4-24 National Sediment Bioaccumulation Conference

of 3 at the 95 percent confidence level. Did you look atecently deposited in the river, as opposed to material that
your 95 percent confidence level in your calculations ands buried a few centimeters down. If carp were exposed to
figure out how far off you would be like Frank did? material a few centimeters down, they should have been at
much higher concentrations than they were.
John Connolly:
Robert Thomann:
The one that | showed, which was for Dover sole,
was about a factor of 2. In a couple of other calculations, The only calculation | have done in that area was
where we have done uncertainty factors, the factor of 2 tassociated with the cadmium and the blue crab in Foundry
3is pretty robust. That is what we are generally seeing i@ove, where there was a considerable amount of sediment

these calculations. mixing and sediment bioturbation. In that particular case,
bringing up deep sediment to the surface and then letting
Robert Thomann: that get into the food chain, actually retarded or slowed

down the recovery of the cove. Recovery was delayed
That is true. If you look closely at those percentbecause you are just accessing higher concentrations over
exceedance frequencies, you will see about the same kiadonger period of time. Itis very interesting. Itincreases

of variability. the flux to the water column, so you are actually depurat-
ing out the sediment with a higher flux. But, because you
Larry Burkhard: are also reaching down into higher concentrations, you

also retard the response.
John, | have a slide of the probability distribution
for the 2-year old flounders from your New Bedford Q (Ken Finkelstein, NOAA): Dr. Thomann, you presented
harbor model. This figure is from a publication in thea figure early in your talk that showed the concentrations
SETAC Journal. It illustrates the uncertainty that theyin the striped bass with a no-action or as is. You also
found using a Monte Carlo simulation for his model. Youshowed on the same figure one that would indicate that
can see here that a factor of 2 to 3 is right on line. | jushere was no change at all, even with some kind of
wanted to point out the kind of uncertainties that you haveecrease in the load. Actually, | think you decreased it

with these models. down to zero, or in other words, it was remediation. | was
wondering if you could shed some light on that because it
Robert Thomann: puts some question in remediation plans, both there and

elsewhere. | have seen this at other sites with models
| interpreted Nelson’s question as asking what ouwhere the models do not show any kind of significant
uncertainty was in the 95th percentile estimate, or in otheshange with drastic cleanup operations.
words, in the tail of the distribution. We have the ability
to project or analyze for the 95th percentile to a factor oRobert Thomann:
about 2 or 3.
What you are focusing on is the calculation that was
Q (Jay Field, NOAA): In situations where we havedone in 1987 and 1988. There actually is a difference
vertical gradients in terms of sediment concentrationshetween remediating the upstream sediment and the no-
has anybody looked into the implications of biologicalaction. The difference is only in the sense that it takes you
activity, which may vary seasonally or by location, anda little bit longer to get to a certain percent frequency
the impact it might have on some of the models? Howelow 2, if you do not do anything. But eventually they
would any effects that we see affect the way we collecome together. The reason for that is we have projected in

information? the calculation, which | showed in the load projection, that
the upstream load will continue to decline whether you do
John Connolly: something or not in a no-action case. So, that was that

load projection going down. That is what we did in 1987,

With some of the work | have done, | have seen morand that is what we are still doing today. That is being
location differences. | have not paid a lot of attention taevised, but we are still in the process of doing that. That
the seasonal differences that might exist. So, | canndbad is declining, but there are also downstream loads,
comment on seasonal differences within a system. Buncluding loads in the metropolitan area, nonpoint source
clearly, we see differences from system to system, ddeads, and atmospheric loads. That calculation essentially
pending to a large extent on the type of organisms consaid that, after a period of time, the relative contribution
prising the benthic infauna. In determining whether or nofrom the downstream sources became more dominant,
we are worried about the top centimeter or the top @and the upstream source became less dominant. So, its
centimeters as being biologically available material, thatimpact became less and less as time went on, and
is more of an issue for higher level organisms. This isemediating it had less and less of an impact.
something that again introduces considerable uncertainty,
both in models and into the BAF and BSAF. That was on€) (Ken Finkelstein): Maybe | can also relate a little bit of
of the points | was trying to make with the Fox River. Thea different experience that we have had in doing similar
model results suggest that the carp are seeing materigpes of calculations. Consider the case where the
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remediation is remote to where you are looking. Formakes the decision that models are ready for use in some
example, you are remediating in the upper Hudson Rivekind of decision-making process? | have always felt that
and looking at benefits in the lower Hudson River. Inregulators and lawyers do not make that decision. They are
many cases, you do not see a big bang because that loadt in a position to evaluate it. The people who ultimately
is not controlling the concentrations and the exposure irmake the determination of whether a model is suitable for
the remote area. In the case of the lower Hudson, it magnanagement purposes or decision-making are members
be because there is another load. In other cases, it may loé this community. It is the scientific community that
that past historical discharges are controlling the systemgdetermines when the model can account for all the impor-
rather than the current discharges coming from an up+tantfactors and produce results that make sense relative to
stream area. In these cases, eliminating the upstreanhe data. This is the group that throws holy water on it.
source will not show an impact in the downstream area

since that source was not contributing to contaminantQ (Dave Michaud, Wisconsin Electric Power Company):

levels in the fish downstream. John, in looking at the carp data from the Fox River and
Green Bay system that you presented, | am not surprised
Robert Thomann: about whatyou saw. The carp population in the Fox River

is a restricted population that lives in a highly regulated
That says nothing about the advantage of remediatingnvironment with a number of pools controlled by dams.

for the upriver area. There is a local benefit from that. You see greater variability in Green Bay because there is

an intense depositional gradient along the east coast, and
Q (Arnold Kuzmack, U.S. EPA, Office of Science andhe carp can and do move freely between Green Bay and
Technology): 1 would like to make a couple of commentkake Michigan. | would guess that you were probably
of a somewhat philosophical nature. First, in terms of thesampling fish that were 10 to 15 years old, so they have a
discussions of the uncertainty being within a factor of 2 ounique uptake history relative to the alewife. That leads
3, | think we have to be careful of how we use thene to my second comment. At one point in your presen-
terminology here, particularly when distinguishing be-tation you grouped alewife and carp together in terms of
tween variability and uncertainty. Uncertainties tend totrophic levels. | am not sure | understand the logic behind
deal more with things that we do not know. For examplethat. Except for an occasional amphipod or mysid,
| am sure when you were doing your original models in thalewife feed primarily on plankton. The food habits work
1980s, you assumed that the fish were homogeneous irtlaat we have done on carp in Lake Michigan suggests that
migration pattern. You probably did not realize you wereit feeds almost exclusively on benthic organisms. We have
making that assumption. If you had listed your assumpfound very little plankton in examining the gut contents. |
tions, that probably would not have appeared there, anavould not call these the same trophic levels. How would
it turned out to be wrong. That is an example of unceryou also factor in the obvious age differences in terms of
tainty. There are other uncertainties in just how well canexposure? Typically, alewife live only 3 years, while carp
we measure, what all we are including in the models, andan survive for more than 25 years.
so forth. The second comment | would like to make relates
to John’s discussion of the data versus modeling. John Connolly:
absolutely agree with your comment that whenever you
use data you have some sort of implicit model. | would The data that we had was for carp over a rather wide
indicate caution on the part where you said that therange of ages, so we were not looking specifically at carp
models incorporate everything we know about the scithat were 14 or 15 years old. When | was talking about the
ence. | think almost by definition they do not includeFox River, | was referring to the lower Fox River below
everything. They include some sort of schematization aridePere Dam, where the carp are not confined in pools.
rationalization of our knowledge. And we sort of discardBut you just raised a lot of questions that | think are all
the things we do not understand that are in the data. Valid. The point | was trying to make is that models allow
think because of that we have to be careful to do agou to explore those questions, as opposed to just using
appropriate degree of ground truthing of the modelsthem to generate a number you can run around and
which you all did in your research. | think one could extrapolate with.
criticize regulatory agencies in perhaps putting too much
reliance on models that do not have that kind of ground (John Zambrano): This is a question for the panel from
truthing, particularly forsituations like some permit pro- a regulator. Yesterday Philip Cook described the work
cess applications or decisianaking based on model results that EPA did for the Great Lakes Initiative (GLI) for the
that are not clearly understood. think in these sorts of purposes of establishing BAFs for setting water quality
situations, you have to be pretty careful about having thetandards. What does the panel think of that work,
models run away with thingsthink that is what probably  particularly its applicability to the rest of the nation and

the data advocates are trying say. the use of a disequilibrium constant of 25?
Robert Thomann: Frank Gobas:
| think the other point, too, is deciding when a model is My understanding of the process is that they used a

useful for regulatory or management purposes. Whbioaccumulation model for a particular system to derive
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bioaccumulation factors, food chain multipliers, andrecognize all of the caveats and all of the assumptions
BSAFs. Then they applied these values to differenthat have been made. But | think we may be heading
systems, assuming that they are applicable for these othierthe direction of working on those kinds of systems,
systems. What we try to do in our modeling is exactly thesupplemented by the BAF and BSAF concepts.
opposite. We are providing people with models that allow

them to put in site-specific factors so that they can deriv€® (Gayle Garman, NOAA): | have spent most of my career
these values, the food chain multipliers, BSAFs, andlealing with issues of whether a site should be remediated
BAFs, for various systems. We believe that not alland to what degree it should be remediated, particularly
systems are the same and that you cannot extrapolate fragibes with PCB contamination. So, | was particularly
one system to another. So, my feeling is that the modeisterested in Dr. Thomann’s presentation and his projec-
can be used much more effectively when they are applieiibns for the Hudson River. | found it a little disturbing
on a site-specific basis to work out these importansince it seems to imply that the PCBs in the Hudson River

bioaccumulation properties. are going to essentially be assimilated. Am | going to end
up doing calculations of assimilative capacity for PCBs?
John Connolly: | think about that and also about some data we have for

Puget Sound, which show that the salmon that return to
I think you have to put the GLI work into context. Puget Sound actually have higher levels of PCBs in their
What the GLI work was attempting to do was to develogissue than the salmon that leave Puget Sound. So, |
bioaccumulation factors that could be applied to the Greatonder again, if your models are very accurate for the
Lakes. | do not think they had it in mind to use thesdittle part of our system that you are modeling, but that
factors for national criteria. So, | do not think that there ighey do not show us what happens outside of that system.
any intent to say that this approach is automatically would like you to comment on that and what you
applicable nationwide. I think thatthe GLI documents arghink your models imply for decisions about
very careful to point out a lot of the things that came outemediation.
in these talks, in terms of the cautions in the use of this
data. They are very clear in talking about site-specifidRobert Thomann:
application. They provided a generic number because it
was their responsibility to do that. But they also provided Again, | think remediation has an impact locally.
all of the cautions associated with the application of thos&here is no doubt about that, since that has been shown
generic numbers. any number of times. This was a question of remediating
an upriver site and its impact on a migratory fish popula-
Larry Burkhard: tion. So thatis the focus. One should not conclude from
the results that remediation does not affect a population or
I might add that in the GLI itself there is a tiering, the concentration of PCBs in a population. It does. But it
starting with field data from the Great Lakes and endinglepends on its relationship to the target organism. | do not
with something that is totally model-derived from very mean to imply the question, why remediate? Why do the
generic kind of parameters from Lake Ontario. That iPCBs seem to be declining? Fundamentally, what hap-
reflective of the knowledge that we had at the time that thgiens in this calculation is the PCBs ultimately are being
was constructed and advanced. flushed out into the ocean and the exchange with the ocean
is diluting it. There is also a continual burial of PCBs. If
Q (Mike Kravitz, U.S. EPA, Office of Science and Techyou look at the rate of decline of the striped bass over time
nology): Thisis sort of along the lines of the last questionand make an estimate of average burial rates over that
What happens in terms of marine waters? What is thperiod of time (and this is the crudest calculation), you
value of using things like BSAFs in systems that are sfind out that PCBs are continually being buried. Also, the

dynamic? Will we be able to do that? assumption here is that the upstream load is declining.
Why is that declining? It is declining for similar kinds of
Robert Thomann: reasons. But remember, this is a long-term projection.

There are two issues you need to be aware of. One is this
BAFs and the BSAFs have served us well andcalculation assumes thatthe loads to the system from point
will continue to serve us well as kind of a first-order sources and nonpoint sources will continue to decline.
screening. There will always be a utility to BAFs andThat may not be the case. They may level off at some
BSAFs combined with the kinds of calculations wepoint. The second is that this calculation assumes when
have been showing. So, | do not think it is totally athe fish goes out to the ocean, it sees zero PCBs. That is
guestion of discarding entirely the BAF and BSAF what we did in the old days. We are revisiting that part of
concept. Thatis notthe point. The pointis to be awarthe calculation, now that much better data are available for
of the kinds of variability that can exist and the causesvhat is going out into the ocean. So we send these larger
of that variability in those two numbers. In marine fish out 8 or 9 months of the year, and they see zero PCBs.
systems, | think ultimately we would get to the point ofIf the concentrations out there are now higher than zero,
looking much more specifically at fully time-variable which in fact they are, then those fish are going to come
calculations, which, up to a point, are entirelyback at a different concentration than we had originally

doable today by just about anybody. Again, we mustalculated.
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