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List of Observers Making Comments

Day #1 (September 9, 1998):

David Adams, Saratoga County Environmental Management Council
Leigh Foster, Arbor Hill Environmental Justice Corporation
Wilbert Lick, University of California at Santa Barbara
Kirk Ziegler, Quantitative Environmental Analysis
David Glaser, Quantitative Environmental Analysis
Jim Rhea, Quantitative Environmental Analysis
John Connolly, Quantitative Environmental Analysis

Day #2 (September 10, 1998):

George Hodgson, Saratoga County Environmental Management Council
Wilbert Lick, University of California at Santa Barbara
Kirk Ziegler, Quantitative Environmental Analysis
David Glaser, Quantitative Environmental Analysis
John Connolly, Quantitative Environmental Analysis
Robert Henshaw, Hudson River Environmental Society
Leigh Foster, Arbor Hill Environmental Justice Corporation

The remainder of this Appendix summarizes the comments made by the observers listed above. 
Comments are summarized in the order in which they were presented.
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Day #1, Comments from David Adams, Saratoga County Environmental Management Council

Mr. Adams’ comments addressed both the peer review process and technical aspects of
the EPA modeling approach.  Regarding the peer review process, Mr. Adams noted that
independent peer review is important to help concerned citizens of the Upper Hudson River area
understand why EPA and GE may make different interpretations on technical issues for this site. 
Mr. Adams thanked the peer reviewers for their input, which ultimately may help reconcile the
different interpretations.  Mr. Adams then offered several recommendations for implementing
future peer reviews.  First, for the sake of improving the peer review process, Mr. Adams
suggested that the peer reviewers be given more time and information to conduct thorough
reviews.  He also recommended that the peer review report document this recommendation. 
Second, noting that some peer reviewers thought it would have been more useful to hear EPA’s
overview of the site history at the beginning of the peer review instead of at the peer review
meeting, Mr. Adams suggested that future peer reviews include “orientation” presentations to
give peer reviewers a better basis on which they can conduct their reviews.  Third, Mr. Adams
recommended that EPA publish a response to the comments raised in the current peer review,
even though a project schedule distributed at the meeting did not explicitly state that a response
would be prepared.  Finally, recognizing the experience gained by the peer reviewers during the
current meeting, Mr. Adams recommended that ERG consider selecting some of the same peer
reviewers for future peer reviews.

Regarding the technical aspects of the EPA modeling approach, Mr. Adams was
concerned that the models may not be able to simulate river conditions during the Allen Mill
incident of 1991, which Mr. Adams called a “discontinuity” in the source of PCBs to the Upper
Hudson River.  More specifically, Mr. Adams thought it was not clear whether EPA’s models
can forecast through this “discontinuity” of PCB sources to the river.  Mr. Adams thought the
modeling approach should attempt to forecast river conditions before the 1991 incident
separately from forecasting river conditions following the 1991 incident.  He thought the peer
review report should address this specific concern regarding the modeling approach.  Finally,
Mr. Adams noted that the peer reviewers had addressed most of his other questions and
comments, such as the need for modeling individual PCB congeners in addition to modeling
total PCBs.

Day #1, Comments from Leigh Foster, Arbor Hill Environmental Justice Corporation

Mr. Foster’s comments addressed the peer review process and the relevance of the
ongoing reassessment studies to potentially exposed populations, particularly communities of
color in Albany and in other parts of the Hudson Valley.  Noting that these communities are
already affected by lead exposure, Mr. Foster indicated that human health risks from PCBs
presents “yet another obstacle” that communities of color in this area (especially subsistence
fishers and residential communities along the river) must overcome.
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In reference to the peer review process, Mr. Foster suggested that, by assembling peer
review teams that are just as dynamic and diverse as the Hudson River community, ERG and
EPA can ensure that the perspectives and opinions provided by the reviewers would be equally
dynamic and diverse.  Mr. Foster believed that these diverse opinions would ultimately help the
modeling efforts.  More specifically, Mr. Foster recommended that the review teams should have
better community representation by including community experts and community “systems
dynamics experts.”  Mr. Foster noted that many of these experts work in academia (including at
the University of California at Berkeley and at the Massachusetts Institute of Technology) in the
fields of human health risk assessment, human health risk monitoring, and modeling.  He
indicated that some of these experts have already worked with the Arbor Hill community. 
Finally, citing an analogy to his experiences with designing parks, Mr. Foster emphasized the
importance of assembling diverse teams for projects of local interest, including people with
“native knowledge” of the resource being considered (i.e., the Hudson River).  Mr. Foster
mentioned that he was pleased that one of the reviewers was from Cornell and therefore might
have “native knowledge” of the Hudson River system.

Regarding the ultimate impact of the site reassessment on potentially exposed
populations, Mr. Foster made a series of comments, observations, and suggestions.  For
example, he expressed concern that the reviewers did not discuss whether human health studies
would be incorporated in the modeling, especially considering that an ultimate goal of the
modeling efforts is to evaluate human health concerns.  Mr. Foster mentioned that he has
recently attended public health meetings at which other agencies have been trying to determine
both short-term and long-term human health impacts.  He indicated that it would be useful if the
current modeling could determine and document the cycles over which human health impacts
might occur.  Further, he thought that the ongoing site reassessment should include “short-term
human health risk mitigation” in addition to the current modeling effort, which focuses on the
long-term impacts of remediation strategies, such as “re-engineering” the Hudson River.  Mr.
Foster emphasized as a key issue that risk mitigation is cost-effective and could increase the
quality of life for residents who live along the Hudson River right now, while the modeling
efforts only address future scenarios.  Mr. Foster did acknowledge that EPA and the State of
New York have issued human health risk advisories for some river communities, but he noted
that these advisories have “failed miserably.”  The failure of these advisories, according to Mr.
Foster, has had the greatest impact on communities in dire need of information:  communities of
color, communities of non-native English speakers, and communities of subsistence fishers who
depend on the Hudson River as a source of nutrition.  Noting that it is his job to communicate
and articulate health risks and technical information to these communities, Mr. Foster indicated
that the community members will be best served right now if the peer reviewers communicate
their ideas, findings, reservations, and enthusiasm regarding human health issues.

Mr. Foster closed his comments by mentioning specific concerns expressed by
community members.  First, Mr. Foster informed the peer reviewers that residents have
expressed great concerns over how flooding events might affect their health, especially since
floods have occurred in the past.  More specifically, Mr. Foster wondered what effects might
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result when basements are flooded with water containing sequestered PCBs.  Mr. Foster noted
that residents may already understand dangers posed by radon in their homes, but they generally
do not understand dangers posed by PCBs.  Mr. Foster also mentioned that he had been asked if
there was some way to incorporate more residential studies in the ongoing study of the river
system; he said these might, for example, consider the residential areas that will “experience
sequestration of PCBs” during flood, or evaluate the impacts of PCBs on older housing in the
city of Troy.  Mr. Foster expressed gratitude that the reviewers completed such a thorough
evaluation of the modeling approach, but noted that a lot of the peer reviewers’ comments were
critical.  He hoped that EPA will ultimately use these critical comments to improve the modeling
approach.  Finally, Mr. Foster indicated that he felt “informed and somewhat empowered” by the
information the peer reviewers had provided.

Day #1, Comments from Wilbert Lick, University of California at Santa Barbara

Mr. Lick’s comments addressed technical aspects of EPA’s plan to model sediment
resuspension and PCB flux from the sediment to the water.  Before discussing these topics, Mr.
Lick first mentioned that he found the peer review discussions both informative and interesting. 
Mr. Lick then indicated that, to predict PCB transport and fate, one must first understand
sediment transport, PCB partitioning, and flux of PCBs from sediment to water.  Mr. Lick
further noted that resuspension, deposition, bioturbation, and diffusion all affect this flux of
PCBs.

Regarding how to model sediment resuspension, Mr. Lick indicated that sediment
resuspension properties (which are dependent on sediment particle size, mineralogy, sediment
bulk density, and gas bubbles resulting from decay of organic material) vary by orders of
magnitude through river systems.  Mr. Lick said he did not know how to predict these
parameters, but he noted that sediment erosion rates can be measured at the surface, as a function
of depth, and also as a function of shear stress.  By coupling measured erosion rates with a
“reasonably decent” hydrodynamic model and sediment transport model, Mr. Lick indicated that
a modeling approach can predict sediment fate and transport well both during 100-year flood
events and during low-flow periods.  Mr. Lick suggested that the models described in EPA’s
PMCR are currently insufficient for characterizing both types of flow events.  To put sediment
resuspension into context, Mr. Lick noted that significant transport of PCBs and sediments
occurs during high-flow events in almost every other river he knows of.  As an example, Mr.
Lick mentioned that data for the Fox River, another river with locks and dams, indicate that over
80 percent of sediment transport “in a moderate year” occurs during less than 20 percent of that
time.

Regarding how to model the flux of PCBs from sediment to water, Mr. Lick noted that
EPA’s models approximate this flux using the concept of an “active layer” or a “mixed layer” of
sediments, with a thickness that EPA arbitrarily set at 5 centimeters (cm).  Mr. Lick indicated
that the sediment transport algorithms in EPA’s models are quite sensitive to the thickness of the
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active layer.  For example, Mr. Lick noted the model would predict that decay of PCBs in the
Hudson River would take twice as long if the active layer thickness were assumed to be 10 cm
(instead of 5 cm); similarly, he noted the model would predict that decay of PCBs would take
half as long if the active layer thickness were 2.5 cm (again, instead of 5 cm).  Based on these
observations, Mr. Lick indicated that the active layer thickness parameter is “absolutely crucial”
for long-term prediction of the models.  Mr. Lick also commented that EPA’s report did not
really explain how the active layer thickness of 5 cm was selected, except “on the basis of some
judgment.”  Mr. Lick recommended developing and using a model that better characterizes the
flux of PCBs from the sediment to the water by considering sediment resuspension and
deposition, bioturbation, and diffusion as separate physical processes.  Mr. Lick then noted that
such an improved model could better answer questions regarding the effects of the Allen Mill
discharge.  More specifically, he estimated that the discharge probably sent millimeters of
sediments throughout the Thompson Island Pool, and he suggested that EPA’s models would not
be able to characterize this discharge by assuming a sediment active layer thickness of 5 cm. 
Mr. Lick indicated that “a more detailed sediment-water flux calculation” would be needed to
model this event.  Finally, Mr. Lick commented that the models need to “get the partitioning
right” and he noted that partitioning kinetics (the time over which absorption and desorption
occurs) are an important factor for modeling the flux of PCBs.  Mr. Lick indicated some of his
experiments have found that highly chlorinated PCBs have partitioning rates on the scale of
months or years.

Day #1, Comments from Kirk Ziegler, Quantitative Environmental Analysis (QEA)

Mr. Ziegler’s comments focused on how he thought EPA’s modeling approach,
specifically the HUDTOX model, should treat sediment resuspension and deposition processes. 
Mr. Ziegler began his comments by indicating that he thought the best approach to modeling
these processes in the Hudson River, and the approach that EPA should adopt, is to use
mechanistic models.  Mr. Ziegler then noted that EPA chose to use an empirical model (i.e.,
HUDTOX) to describe the sediment resuspension and deposition processes, an approach he does
not recommend.  Mr. Ziegler mentioned that “several important, critical processes” that affect
sediment resuspension and deposition need to be incorporated into the empirical model, in the
event that EPA chooses not to adopt a mechanistic approach.

After reiterating that using mechanistic models is the best approach to characterize
sediment resuspension and deposition processes in the Hudson River, Mr. Ziegler clarified that a
mechanistic model would include formulations that describe sediment resuspension and
deposition that are based on experiments conducted both in the lab and in the field.  Mr. Ziegler
indicated that site-specific data should then be used to specify parameters used in the
mechanistic formulations.  Mr. Ziegler noted that the data, science, and models are available for
developing and applying mechanistic models to the Upper Hudson River, just as mechanistic
models have been developed for other rivers.  Mr. Ziegler acknowledged that EPA has attempted
to incorporate some mechanistic formulations into its proposed 100-year flood model, but he
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noted that EPA proposes using an empirical approach to modeling sediment transport in the
HUDTOX model—the model that Mr. Ziegler thought was “key” to predicting long-term fate of
PCBs in the river system.  As he understands it, Mr. Ziegler said, EPA will (1) develop
empirical functions relating sediment resuspension and deposition rates to local shear stress and
other properties, (2) use data collected during a 1994 spring flood to calibrate the empirical
functions, and (3) use data collected from other flood events to validate the empirical functions. 
Mr. Ziegler found such a modeling approach to be “very problematical” and thought it should
not be used.

Mr. Ziegler recommended that the modeling approach at least recognize and incorporate
four different processes when calculating sediment resuspension and deposition velocities, even
if EPA cannot avoid using its proposed empirical modeling approach.  First, Mr. Ziegler thought
the modeling should account for “bed armoring,” which he defined as the process by which the
amount of sediment that can be eroded is limited at a particular shear stress.  Mr. Ziegler
indicated that various bed properties, such as particle size heterogeneity and the cohesiveness of
sediments, affect the extent of bed armoring.  Mr. Ziegler noted that bed armoring is important
because it can create discontinuities in the sediment resuspension velocity functions, which, if
not accounted for by a model, can lead to incorrect predictions of sediment erosion during a
flood.  Second, Mr. Ziegler thought EPA’s models should better address sediment resuspension
during periods of low flow.  More specifically, he noted that his previous modeling analyses,
laboratory work, and field work have all found that resuspension from sediment beds in the
Hudson River is negligible during periods of low to moderate flow, or during periods with flow
rates less than 4,000 cubic feet per second.  Based on these findings, Mr. Ziegler suggested that
PCB fate and transport modeling does not need to consider resuspension during periods of low
flow and that EPA’s calculated sediment resuspension velocities should reflect the results of his
low-flow studies.  Third, Mr. Ziegler recommended that EPA’s modeling approach should
address the time history of bed properties.  If models do not consider temporal variations in
“erosional characteristics” of sediment beds, Mr. Ziegler noted that the calculated resuspension
velocities, and the modeling results in general, would have “tremendous amounts of
uncertainty.”  Finally, Mr. Ziegler expressed concern over the issue of spatial and temporal
variability in the composition of clay, silt, and sand in suspended sediments in the water column. 
Mr. Ziegler indicated that these “column composition effects” cause complex changes in
sediment deposition rates at different locations in the Hudson River.  Further, he noted that
modeling approaches that neglect these effects, such as EPA’s proposed modeling approach, will
create an “unrealistic and inaccurate” representation of sediment deposition in river systems.

Day #1, Comments from David Glaser, Quantitative Environmental Analysis (QEA)

Mr. Glaser’s comments addressed the bioaccumulation models that EPA developed. 
Prior to critiquing these models, Mr. Glaser first distributed a written summary of his comments
to the peer reviewers.  Mr. Glaser then identified the two functions of the bioaccumulation
models:  (1) “to estimate the average concentration of PCBs” in fish and (2) “to estimate the
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variability” in the average concentrations.  Before addressing these functions in detail, Mr.
Glaser presented his major findings.  First, concerning average concentrations, Mr. Glaser
strongly agreed with the sentiments of the reviewers that a “mechanistic, time-variable model”
needs to be used to predict levels of PCBs in fish.  He further noted that QEA has developed
such a model for GE and has made the model available to EPA.  Regarding estimates of
variability, Mr. Glaser found “severe problems” with the probabilistic food chain model that
EPA has developed.  Namely, Mr. Glaser noted that EPA’s model is static, is based upon the
variability of the data, and is validated against this same data.  As an alternative, Mr. Glaser
suggested that EPA simply use the available data to estimate the variability of PCB
concentrations in fish.  Mr. Glaser indicated that there are plenty of data available for several
species of fish to estimate variability in the concentrations and to estimate the uncertainty
associated with this variability.  For three particular species of fish (pumpkinseed, brown
bullhead, and largemouth bass), Mr. Glaser noted that fish concentration data are available for
three monitoring locations over a 20-year period, with many of the sampling events measuring
concentrations in roughly 20 fish.

Commenting in detail on the use of bioaccumulation models to estimate average
concentrations of PCBs in fish, Mr. Glaser first mentioned that he would not describe why he
thought a mechanistic, time-variable model is needed, largely because he sensed “general
agreement” among the peer reviewers on this recommendation.  Mr. Glaser instead described in
detail the bioaccumulation model developed by QEA, which he called a “full life cycle, full food
web, bioenergetic based, toxicokinetic model.”  Mr. Glaser noted that this model incorporates
time-dependent lipid contents—a factor that one of the reviewers thought should be included in
such models.  He further noted that considering time-varying lipid contents was a “key
component” in his modeling analysis and that models assuming constant lipid contents find very
different results than models allowing lipid contents to vary with time.  As an example of the
importance of considering time-dependent lipid contents, Mr. Glaser mentioned that the lipid
content of largemouth bass can vary by an order of magnitude from year to year.  On the issue of
interfacing the bioaccumulation model with other models, Mr. Glaser indicated that the QEA
model links directly with the sediment and water concentrations output by a time-variable fate
and transport model.  Mr. Glaser then noted that the QEA bioaccumulation model accounts for
several other factors that the peer reviewers found important.  As an example, Mr. Glaser
indicated that the model accounts for feeding rates that are seasonal (or temperature-dependent). 
Referring to a comment made earlier by EPA concerning the lack of available data, Mr. Glaser
mentioned that “a tremendous amount of information” (e.g., species-specific bioenergetic
information; site-specific, species-specific growth rates; and 20 years of toxicokinetic
experimentation) are available from the scientific literature to parameterize bioaccumulation
models.  Mr. Glaser then indicated that QEA’s time-varying, mechanistic model has been used
to identify the key uncertainties in the Hudson River system, such as the incomplete
understanding of the food web in the Thompson Island Pool.  Mr. Glaser noted that his modeling
analyses have already prompted a field study to characterize the food web in this area.  Noting
other aspects of QEA’s model, Mr. Glaser mentioned that QEA’s bioaccumulation model has
been extended to account for different PCB homologues—an improvement that is “just one step
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away” from modeling individual PCB congeners.  Further, Mr. Glaser noted that the model has
helped QEA better understand the role of the “active layer” or “the bioavailable layer” within
sediments.  Finally, Mr. Glaser said QEA’s bioaccumulation model, including all information
used in the model’s development, is available to EPA for review and use.

Before discussing his second major topic (using models to predict variability), Mr. Glaser
clarified a comment made by a peer reviewer during the meeting regarding the distribution of
PCB homologues, particularly BZ4, in the Hudson River sediments.  Mr. Glaser explained that
the elevated concentrations of BZ4 in some of the sediment samples likely result from the
dechlorination of PCBs that is known to occur in sediments, particularly at depth.  Thus, Mr.
Glaser believed that reports of relatively high concentrations of BZ4 (which he noted was a
terminal dechlorination product) are probably not the result of sampling or analytical errors. 
Further elaborating, Mr. Glaser mentioned that BZ4 bioaccumulates “very little,” thus causing
“very little” BZ4 to be found in fish.  Referring the peer reviewers to the package of comments
he distributed at the beginning of his presentation, Mr. Glaser noted that he has used
observations of dechlorination to understand the “bioavailable depth” of sediments.  For
example, knowing that dechlorinated PCBs are most prevalent in sediments at depth and
“relatively fresh” PCBs are more prevalent in surface sediments, Mr. Glaser mentioned that he
could use his model “in a diagnostic fashion” to understand to which sources of PCBs fish are
most likely exposed.  Summarizing the results of his modeling analyses, Mr. Glaser reported that
fish appear to be exposed to a “relatively un-dechlorinated source,” which would not be the
buried PCBs.

Regarding estimates of variability in the modeled concentrations of PCBs in fish, Mr.
Glaser first stated that EPA’s probabilistic food chain model confuses variability and
uncertainty.  Mr. Glaser defined variability as “the true variance in the population concentration
of PCBs” and uncertainty as “what we know about the concentration of PCBs in fish.”  To give
evidence of his claim, Mr. Glaser noted that EPA’s model uses measured concentrations of
PCBs in invertebrates to estimate the relationship between (1) PCB concentrations in the
sediment and (2) PCB concentrations in invertebrates.  Mr. Glaser disapproved of this method of
deriving bioaccumulation factors because the available data include “several important sources
of uncertainty,” in addition to data variability.  Most importantly, Mr. Glaser indicated that
sediment concentrations of PCBs vary by orders of magnitude, even over short distances. 
Without knowing exactly what sediments invertebrates eat, Mr. Glaser contended that one
cannot determine the right bioaccumulation factor, thus introducing a “very big” source of
uncertainty in EPA’s bioaccumulation model.  (Mr. Glaser acknowledged that it is “nearly
impossible” to collect and analyze the exact sediments that invertebrates eat.)  With this
uncertainty in the estimated bioaccumulation factors, Mr. Glaser noted that EPA’s model, which
is designed to calculate variability, actually calculates a mixture of uncertainty and variability. 
Mr. Glaser indicated that this “mixture” of terms has no physical meaning.  As a second issue,
Mr. Glaser said EPA “used the answer to solve the problem.”  As an example, Mr. Glaser noted
that EPA used variability in the predator data to estimate variability in the trophic transfer from
forage fish to predators.  Mr. Glaser claimed that this approach was “using the answer to develop
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the model”:  variability in the predator data is supposed to be an output of the model, yet EPA
used these variability data essentially as an input when parameterizing the model.  Finally,
agreeing with a comment raised by a peer reviewer, Mr. Glaser mentioned that EPA’s proposed
model is static and therefore provides no “predictive value.”  Based on his list of inadequacies
for the EPA bioaccumulation model, Mr. Glaser recommended that EPA estimate variability in
the concentrations of PCBs in the fish simply by using the large set of available data, rather than
by attempting to model the uncertainty with the probabilistic bioaccumulation model.

Day #1, Comments from Jim Rhea, Quantitative Environmental Analysis (QEA)

Mr. Rhea began by commending the peer reviewers for their work, especially
considering the limited time they had to review the PMCR.  Mr. Rhea noted that many scientists
at the meeting have spent nearly 10 years working on the Upper Hudson River project.  Mr.
Rhea also acknowledged that the reviewers were “handcuffed” by reviewing a 2-year old report,
particularly because he thought many advances have since been made in understanding the
Hudson River data.  Mr. Rhea then described four areas in which understanding of the river
system has evolved since the PMCR was published.

First, Mr. Rhea responded to concerns raised by the peer reviewers regarding how to
interpret historical data collected in the Hudson River.  Noting that the river models “are only as
good as the data upon which” the models are calibrated, Mr. Rhea mentioned that GE and EPA
have both emphasized in their work the importance of understanding what the available data
actually mean.  More specifically, Mr. Rhea noted that both GE and EPA have carefully
analyzed and interpreted nearly 20 years of fish, sediment, and water column data that were
collected by different organizations using different analytical techniques.  As a result, Mr. Rhea
claimed that scientists from GE and EPA now “have a firm handle” on the significance of the
different analytical techniques.  Otherwise stated, Mr. Rhea indicated that both GE and EPA
have a much better understanding of exactly what historical monitoring data actually represent.

Second, Mr. Rhea addressed the “excess load” of PCBs in the Thompson Island Pool,
which he described as a “key issue” of the PMCR and which also was an issue of discussion
among the peer reviewers.  Mr. Rhea mentioned that GE conducted an extensive study in 1997
to understand why the models predicted, yet could not explain, the excess load in this section of
the Hudson River.  Mr. Rhea indicated that QEA used its models in “a diagnostic fashion” to
resolve this issue.  Mr. Rhea reported that the modeling analyses found a bias at a downstream
sampling station accounted for “a majority of the excessive load.”  Mr. Rhea further noted that
the PCB loading leaving the Thompson Island Dam, from what he called an “un-biased station,”
is consistent with diffusive transport mechanisms and a sediment-water exchange rate of
approximately 2 centimeters per day.  Mr. Rhea indicated that this exchange rate is consistent
with, though possibly a little higher than, exchange rates observed in other river systems.
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Third, addressing reviewers’ discussions of groundwater advection, Mr. Rhea described
the findings of a recent field study that addressed this issue.  He noted that “seepage meter
measurements” and piezometer measurements were conducted to measure seepage rates and
hydraulic gradients during the spring of 1997.  He further indicated that this field study found
that groundwater advection was an “insignificant process” that “was not contributing much
PCBs to the water column” during the spring flow conditions.

Fourth, Mr. Rhea commented on EPA’s use of a limited data set to calibrate the
HUDTOX model.  More specifically, Mr. Rhea noted that EPA used data collected from a
9-month period in 1993 to calibrate the model—a time that followed a 2-year period of elevated
loadings of PCBs to the Hudson River system in the form of dense non-aqueous phase liquids. 
Because he thought these elevated loadings were not representative of the Hudson River at
“steady state,” Mr. Rhea cautioned against calibrating the HUDTOX model data from this
limited time period and then projecting these limited calibration results to longer time periods. 
As an alternative, Mr. Rhea recommended that EPA use more historical data, “from an extended
period of time,” to calibrate its models in order to avoid having the model results biased by a
limited calibration period.

Day #1, Comments from John Connolly, Quantitative Environmental Analysis (QEA)

Mr. Connolly’s comments primarily addressed two issues:  (1) the calibration and
validation of EPA’s models and (2) the location of the upstream boundary for the HUDTOX
model.  Regarding the calibration and validation of the models, Mr. Connolly presented
numerous comments and suggestions.  Mr. Connolly first noted that “a wealth of data” are
available for calibrating the Hudson River models:  water column data for 20 years; fish data for
20 years; “major collections” of sediment data from the late 1970s, the mid-1980s, the early
1990s, and the mid-1990s.  Mr. Connolly then presented what he considered to be “key
comparisons” that he thought should be made between the available data and the Hudson River
models.  Referring to an observer’s comments made earlier, Mr. Connolly noted that the validity
of EPA’s modeling results will depend largely on the successful calibration of sediment
transport mechanisms.  Mr. Connolly mentioned that EPA currently proposes to calibrate its
empirical fate and transport model (HUDTOX) by “essentially fitting a sediment transport model
to suspended solids data in the water column.”  As summarized below, Mr. Connolly then
described in detail how he proposes EPA should calibrate its models.

In modeling the fate and transport of suspended solids, Mr. Connolly indicated the only
parameter “that matters” is the net transport of solids between the sediment and the water.  More
specifically, in terms of suspended solids, Mr. Connolly suggested that absolute sediment
resuspension rates and absolute sediment deposition rates “are irrelevant,” provided the
difference between these rates (i.e., the net transport rate) is accurate.  If the estimated net
transport rate of sediments is indeed accurate, he indicated the models will predict “the right
amount of material” transferring between the two phases and will predict the correct total
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suspended solid concentrations.  Noting that suspended solids can originate both from the river
bed and from the watershed, Mr. Connolly also mentioned that the “amount of solids loading” in
the water can affect model calibration of suspended solids data:  if the model is not calibrated
using correct loadings from the watershed, then the model will not predict the correct net
resuspension rates.  Mr. Connolly reiterated that, even assuming the models have valid solids
loading data from the watershed, model calibration will only determine the “net flux” of solids
from the sediments.  Mr. Connolly then summarized that calibration of the model during “the
1994 flood event” will only generate the “net transport of sediment” from the river bottom into
the water.  Mr. Connolly emphasized that knowledge of the net transport of sediment is
sufficient for modeling the transport of solids, but is insufficient for modeling the transport of
PCBs.

Mr. Connolly stressed that, when modeling transport of PCBs, the absolute sediment
resuspension rates and the absolute sediment deposition rates are critical parameters, because
PCBs enter the water through resuspension of contaminated sediments.  Mr. Connolly then
suggested that one can determine whether the estimated absolute transfer rates are correct by
computing the amounts of PCBs in the water column during high-flow events.  He explained
that high-flow events are characterized by “clean solids” entering the modeling region from the
watershed and “contaminated solids” entering the modeling region through sediment
resuspension.  By combining these two factors, Mr. Connolly noted that the models can predict
the amounts of PCBs in the water column.  Mr. Connolly then suggested that the Hudson River
database includes observations from “a multitude of high-flow events” over the last 20 years. 
More specifically, Mr. Connolly cited events with flows peaking at 34,000 cubic feet per second
(e.g., for high flows in 1983 and in 1998) and other events with flows peaking at slightly lower
levels.  Noting that PCB and total suspended solid data exist for several of these high-flow
events, Mr. Connolly emphasized the importance of challenging EPA’s models with the data sets
that characterize these periods of high flow.

Citing another source of data that can be used to validate the models, Mr. Connolly noted
that EPA’s 1992 high resolution coring samples with cesium dating could be used to assess
sediment resuspension and deposition.  He explained that these cesium-dated samples provide
estimates of long-term deposition rates, or “how many centimeters per year of sediment are
accumulating.”  He then suggested that EPA compare what its models predict for long-term
deposition rates at selected locations to what the high resolution coring samples suggest as long-
term deposition rates.  Mr. Connolly thought it was important that such comparisons be made.

For his final point related to data calibration and validation, Mr. Connolly addressed
sediment transport during low-flow conditions.  He first described the mechanisms that affect
sediment transport during low flow, such as “diffusion out of the pore water,” “bioturbation
effects,” and “advection between the sediment and the water column.”  Mr. Connolly suggested
that EPA’s fate and transport models would not be able to treat these mechanisms separately, but
would rather combine these mechanisms into a single term that would be quantified by model
calibration.  Mr. Connolly referred to this single term, which characterizes the amounts of PCBs
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leaving the sediment during low-flow conditions, as “a free knob” in EPA’s models.  Mr.
Connolly then noted that upstream and downstream weekly water column monitoring data are
available from 1991 to the present, and additional (but less frequent) monitoring data are
available dating back to the 1970s.  Mr. Connolly considered it important that EPA calibrate its
models against the available water column monitoring data during low-flow conditions,
including those from different seasons.  Mr. Connolly suggested that this use of the historical
water column data is “the only way” that EPA can validate both the “flux rates from sediment to
the water” and the seasonal variations in these flux rates.

Addressing his second major issue (i.e., the upstream boundary for EPA’s modeling
approach), Mr. Connolly asked the peer reviewers to reconsider their recommendation that EPA
move the upstream boundary of its models from Rogers Island to a location “above GE’s
Hudson Falls plant.”  Noting the extensive monitoring data available at Rogers Island from 1977
to 1998, Mr. Connolly suggested that Rogers Island is a “convenient place” for the upstream
boundary of EPA’s model because the monitoring data adequately characterize the flux of PCBs
into the Thompson Island Pool.  Mr. Connolly then indicated that moving the modeling
boundary further upstream would necessitate knowing the load of PCBs entering the Hudson
River from GE’s plant.  Without knowing exactly what this load is, Mr. Connolly suspected that
modelers would have to “twist knobs” so that the model would reproduce the large set of
monitoring data available for Rogers Island.  This approach, according to Mr. Connolly, would
not provide any greater insight into the system than would leaving the upstream boundary of the
model at Rogers Island.  Mr. Connolly further noted that it would be especially difficult to
model future conditions with an upstream boundary above the Hudson Falls plant, particularly
because no one knows the current PCB loadings from the plant site or how these loadings might
change in the future.  Mr. Connolly therefore recommended leaving the upstream boundary of
the model unchanged and modeling different scenarios of future PCB loadings into the river.  He
provided several examples of loading scenarios:  the PCB loading remains constant at its present
value, the PCB loading steadily decreases at the rate it has been decreasing, or “GE successfully
eliminates all loading” so that loading decreases to atmospheric levels.  In conclusion, Mr.
Connolly suggested that “we do not gain much from moving the model upstream,” and he
recommended again that the peer reviewers reconsider this issue.

Day #2, Comments from George Hodgson, Saratoga County Environmental Management
Council

Mr. Hodgson began by introducing himself as the Director of the Saratoga County
Environmental Management Council (EMC).  Mr. Hodgson then explained that EMCs are
“environmental citizen advisory groups,” and he noted that the EMC he directs was established
by the Saratoga County Board of Supervisors.  Citing the level of concern among residents
regarding the water quality of the Hudson River, which he noted forms two borders of Saratoga
County, Mr. Hodgson mentioned that the Saratoga County EMC has been, and continues to be,
“actively involved in commenting on” EPA’s assessments of PCBs in the river.  Mr. Hodgson
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noted that David Adams, who presented comments on behalf of the Saratoga County EMC on
the first day of the peer review meeting, could not attend the second day of the meeting.  Mr.
Hodgson then presented three observations or comments regarding the peer review.

First, Mr. Hodgson noted that the Saratoga County EMC has expressed concern “several
times in the past” that EPA conducted its data acquisition program before developing its models. 
Explaining his concerns, Mr. Hodgson wondered if the data that EPA collected is adequate for
running the models and if EPA developed its models simply to “fit the database.”  Second,
echoing concerns raised by some of the peer reviewers, Mr. Hodgson thought “a lack of
adequate information” is currently available to make judgments.  Mr. Hodgson noted that the
Saratoga County EMC stresses that all “pertinent information” should be made available so that
“a comprehensive peer review” can be conducted for this site.  Mr. Hodgson indicated that the
EMC has recommended a comprehensive peer review in the past.  He explained that a
comprehensive peer review would consider public comments, data that GE has generated, and
information provided by EPA.  Third, Mr. Hodgson had several comments regarding the notes
the meeting chair wrote on an easel located at the front of the meeting room.  Mr. Hodgson
found the notes difficult to read, especially from the back of the meeting room, and he thought
ERG should make these notes available to the public “in some form.”  Mr. Hodgson ended his
comments by commending the peer reviewers on their efforts, especially considering that the
Saratoga County EMC had “felt very strongly” about conducting periodic peer reviews of the
site reassessment.  Mr. Hodgson concluded by indicating that he was hopeful that the current
peer review was conducted in part to address the previous recommendations made by the
Saratoga County EMC.

Day #2, Comments from Wilbert Lick, University of California at Santa Barbara

Mr. Lick’s comments addressed the adequacy of EPA’s proposed models and whether
any of the models are “fatally flawed.”  Mr. Lick began by mentioning that one should consider
the ultimate use of models when evaluating their adequacy.  He then noted that the models for
the Hudson River project are intended to address general questions regarding concentrations of
PCBs in fish.  Moreover, he commented, the models have to provide insight into the impacts of
performing different remedial actions:  how would concentrations of PCBs in fish change if no
remedial actions are performed?  if depositional areas are capped?  if erosional areas are capped
with heavy material?  if erosional areas are dredged?  Mr. Lick then noted that rivers generally
have some depositional areas, some erosional areas, and some areas that are depositional during
low flows and erosional during high flows.  To predict fate and transport in such rivers, Mr. Lick
thought, models need to identify and characterize depositional and erosional areas as functions
of space, time, and flow.  After commenting that models that cannot characterize sediment
deposition to such an extent are inadequate, Mr. Lick claimed EPA’s sediment transport models,
as described in the PMCR reports, are not adequate and cannot “help in deciding appropriate
remedial action.”
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Mr. Lick noted that many alternative models are available that are adequate by his
standards.  He noted further that QEA and some of his students have developed models—some
of which were developed for other rivers—that adequately address sediment transport.  He also
indicated that EPA funded the development of some of these models.  Finally, Mr. Lick
mentioned that “it is no secret” that adequate models are available and that they can help users
decide how to take appropriate remedial actions.  Mr. Lick concluded his comments by
recommending that EPA use these more adequate models in its reassessment of PCBs in the
Hudson River.

Day #2, Comments from Kirk Ziegler, Quantitative Environmental Analysis (QEA)

Mr. Ziegler’s comments focused on sediment transport modeling.  Mr. Ziegler began by
agreeing with a comment raised by a peer reviewer regarding resuspension and deposition of
non-cohesive sediments.  In particular, Mr. Ziegler indicated that non-cohesive sediment
transport needs to be included in fate and transport modeling, particularly for accurately
modeling sediments in the Thompson Island Pool.  He then offered several recommendations to
EPA for improving its sediment transport models.  First, Mr. Ziegler thought a mechanistic
model is needed to “more realistically describe resuspension and deposition processes.”  Mr.
Ziegler acknowledged that EPA has incorporated mechanistic algorithms in its 100-year flood
model, but he thought the agency should also “include a more mechanistic approach” in the
HUDTOX model.  As part of adopting this mechanistic approach, Mr. Ziegler recommended
developing a “fine-resolution, two-dimensional sediment transport model” that accounts for how
shear stresses, bed properties, and bed types (i.e., non-cohesive and cohesive sediments) vary
from one location in the river to another.  Mr. Ziegler indicated that such a fine-grid model
should be used to calculate time-dependent sediment resuspension and deposition fluxes, which
can then be aggregated to the scale of a coarse-grid, one-dimensional fate and transport model,
like HUDTOX.  In review, Mr. Ziegler stated that outputs from a fine-grid sediment transport
model can and should be used as inputs to a coarse grid fate and transport model.  Mr. Ziegler
then emphasized that developing the modeling approach he just described is not “an
insurmountable technical issue,” and he noted that QEA has already incorporated his
recommendations in a Hudson River sediment transport model for GE.  Mr. Ziegler concluded
by indicating that QEA’s two-dimensional sediment transport model, coupled with its
one-dimensional fate and transport model, has enabled him to conduct “relatively long-term
simulations of PCB fate and transport in the river” with increased confidence.

Day #2, Comments from David Glaser, Quantitative Environmental Analysis (QEA)

Mr. Glaser’s offered brief comments and recommendations regarding bioaccumulation
models.  First, Mr. Glaser “very strongly” suggested that EPA use a time-variable, mechanistic
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bioaccumulation model.  Second, Mr. Glaser noted that QEA has already developed such a
model.  Finally, knowing the amount of effort needed to develop this kind of model, Mr. Glaser
suggested that EPA not start to develop its own bioaccumulation model, which he suggested
would be “re-inventing the wheel to a certain degree.”  Rather, Mr. Glaser recommended that
EPA perform “a critical, in-depth review” of QEA’s model with the ultimate intent of EPA
using the model to evaluate bioaccumulation in the Hudson River.

Day #2, Comments from John Connolly, Quantitative Environmental Analysis (QEA)

Mr. Connolly began by reiterating the main recommendation proposed earlier in the
observer comment period by his colleagues:  that EPA develop a mechanistic approach to model
both sediment transport and bioaccumulation.  If EPA incorporates these changes, Mr. Connolly
noted, the Agency’s “modeling framework” will be sufficient to answer questions regarding
remedial actions.  However, regardless of the validity of the algorithms programmed into the
modeling framework, Mr. Connolly warned, the model may not be accurate if it is not correctly
parameterized.  Mr. Connolly suggested the correct parameterization ultimately depends on the
extent to which the models are calibrated and validated.  Finding it unfortunate that the peer
reviewers did not have the opportunity to appreciate “the full scope of information” available for
model calibration, Mr. Connolly indicated that he would provide an overview of the available
data and that he would also provide his recommendations to EPA for validating its models.

Regarding the available data, Mr. Connolly referred the peer reviewers to a map of the
water quality sampling locations for the Upper Hudson River.  (Mr. Connolly noted that this
map was included with the written comments that David Glaser of QEA distributed on the first
day of the meeting.)  In reference to the map, Mr. Connolly specifically noted the locations of
the following monitoring stations:  (1) the Bakers Falls station, upstream from GE’s Hudson
Falls plant at river mile 197; (2) the Rogers Island station, upstream of the Thompson Island
Pool at river mile 194; (3) the Schuylerville station; (4) the Stillwater station; and (5) the
Waterford station.  Mr. Connolly also indicated that “more recent data” are available from the
Thompson Island Dam.  Overall, Mr. Connolly pointed out that data from these stations
characterize water quality from locations just upstream of GE to Waterford, which he called “the
interface” between the Upper Hudson River and the Lower Hudson River.  The placement of
these stations, according to Mr. Connolly, provides information on “what goes from the upper
river to the lower river.”  Mr. Connolly commented that such information is relevant to
questions the peer reviewers had about how EPA should couple its two fate and transport
models.

Given these data sources (including the sources he described during his comments on the
first day of the peer review meeting), Mr. Connolly offered several recommendations to EPA for
calibrating and validating its models.  First, noting that historical sediment data characterize
“long-term changes in surface sediment PCBs,” Mr. Connolly thought it was “critical” that EPA
compare modeling results to measured concentrations from 1977 to the present.  Second, he
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recommended that EPA compare its modeling results over time to the amounts of PCBs that
flow from the Upper Hudson River to the Lower Hudson River, as gauged by the monitoring
station at Waterford and as estimated by PCB flux calculations conducted by “various
organizations.”  Third, Mr. Connolly recommended that EPA perform “upstream to
downstream” comparisons of the modeling results to the monitoring data for the sampling
locations he mentioned earlier in his presentation.  Mr. Connolly thought these upstream and
downstream comparisons should be made during high-flow and low-flow conditions and for
both PCBs and total suspended solids.  As part of this data validation of spatial variations, Mr.
Connolly also suggested, the models should be able to predict the “monstrous” changes in solids
loadings observed in the Upper Hudson River.  Mr. Connolly mentioned that he would not
discuss how important it is that the models be able to predict levels of PCBs and total suspended
solids during floods, but said that he had addressed that topic during his comments on the first
day of the peer review and would not discuss it further.  Fourth, regarding concentrations of
PCBs in fish, Mr. Connolly suggested that EPA’s models should be compared to two sets of
available data:  (1) long-term monitoring data for “almost 20 years in two locations” and (2)
short-term data from the time following the Allen Mill event.  Elaborating on the Allen Mill
event, Mr. Connolly indicated that the “pulse” release of PCBs during this event “increased the
concentrations in the water column of the system by orders of magnitude” in 1991, and to a
lesser extent in 1992.  Mr. Connolly suggested that the response of the food web to this “pulse
loading” of PCBs is “a real test” for EPA’s models.  He reiterated this point by claiming that the
ability of the models to reproduce the actual response of the food web to the Allen Mill event “is
another important challenge” for EPA’s models.  Concluding his remarks, Mr. Connolly again
recommended that EPA conduct the model data comparisons listed above to evaluate how well
the models can predict future conditions of the Hudson River.

Day #2, Comments from Robert Henshaw, Hudson River Environmental Society

Mr. Henshaw first indicated that he would rather ask a series of questions than make
technical comments.  Mr. Henshaw began by synthesizing his understanding of the peer
reviewers’ discussions:  he thought the peer reviewers gave “grudging agreement” that EPA’s
models are appropriate, but he also noted that the meeting chair wrote “virtually entirely
negative comments” and problems on the easel located in the front of the meeting room.  Based
on these observations, Mr. Henshaw asked the reviewers the following:  (1) “Do you think you
were invited into the process early enough so that you could be helpful to EPA?”  (2) “Did you
have enough information available to you?”  (3) “Was all of the information that you had
adequately up to date so that your judgments will be maximally valuable to EPA?” and (4)
“Overall, how good do you think these models will be?”  Regarding his last question, Mr.
Henshaw noted that the peer reviewers had provided “generally negative” comments on the
models, and he asked the peer reviewers to comment on how valuable the models are to EPA or
“how optimistically” the reviewers can recommend that EPA use the models in its reassessment.



Appendix F—Summaries of Observers’ Comments

Day #2, Comments from Leigh Foster, Arbor Hill Environmental Justice Corporation

Mr. Foster provided several brief comments regarding the content and the format of the
peer review.  Mr. Foster first commended the peer reviewers “for taking so much time and care”
in making recommendations to EPA.  Referring to the comments that the meeting chair wrote on
an easel and later displayed on the walls of the meeting room, Mr. Foster requested that ERG
make the comments publicly available.  Mr. Foster noted that having copies of the comments
would help him communicate the findings of the peer review to the communities he represents. 
Regarding the reviewers’ findings, Mr. Foster requested that the peer reviewers provide some
“comments and recommendations” relevant to issues of concern to the Hudson River
communities, even though, he acknowledged, the purpose of the peer review was to critique
EPA’s specific modeling approach.  Moreover, Mr. Foster requested that the peer reviewers
assign priorities to their recommendations with the ultimate understanding that the models are to
be used to support a human health risk assessment.

Regarding the format of the peer review, Mr. Foster again expressed concern about the
composition of the peer review committee.  He recommended that EPA review and revise the
peer review guidance and procedures that the agency gives to ERG.  Mr. Foster was thankful for
the enthusiasm, energy, and experience that the peer reviewers brought to this meeting; however,
he mentioned that these meetings need to have groups of reviewers that “mirror or reflect” the
dynamic nature of the site of concern, which, in this case, is the Hudson River community.  Mr.
Foster noted that this recommendation applies both to the composition of future peer review
panels and to the composition of the much larger “Scientific Committee.”  Mr. Foster reiterated
that the peer review committee clearly does not include representatives of the Hudson River
community or of the stakeholders for the Hudson River PCBs site.  In summary, Mr. Foster
asked that EPA consider his suggestions regarding the peer review process, and he also asked the
peer reviewers to make recommendations that reflect his concerns.


