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Dear Mr. King,

This letter contains the comments of New York State on the reports provided to the panel
performing the peer review of the Phase 1 dredging work done as part of the remedial action at
the Hudson River PCBs Federal Superfund Site. The reports were reviewed by the New York
State Department of Environmental Conservation and Department of Health, along with the New
York State Canal Corporation. The Canal Corporation will be providing comments in a separate
letter.

While preparing the State’s “Report on Observations from Phase 1 Dredging Oversight —
Recommendations on Changes for Phase 2” (“the State’s report”, attached as an Appendix to
USEPA’s Phase 1 Evaluation Report), the State’s project team identified a number of
recommendations for improving the project operations and allowing the project to better meet
the Engineering Performance Standards. These recommendations will not be reiterated at length
in this letter, but NYSDEC continues to support the recommendations put forth in the State’s
report, and believes that the peer review panel should continue to refer to the State’s
recommendations as the panel completes its deliberations.

At this point in the peer review process, it is clear that there are significant areas of
disagreement between the reports that the panel has received from GE and from USEPA. The
peer review panel should expect to see a vigorous debate between the regulated entity (GE)
which is facing a significant cost in implementing the balance of the remedial work for this site,
and the regulatory agency which is responsible for ensuring that the remedial program for this
NPL site is implemented in accordance with applicable laws and the Record of Decision for the
site. The peer review panel should attempt, where possible, to draw its own conclusions from
the data where GE’s view is significantly different from USEPA’s view on how to interpret the
data. In this way, USEPA will receive the most benefit from the peer review process and will be
better able to improve project performance and better able to modify (as appropriate) the
Engineering Performance Standards.

In reviewing the two reports provided by GE and USEPA, the State has identified areas of
disagreement, and specific design issues, where the State has a point of view to offer to the peer
review panel. These issues are:

1) How to address the uncertainty in the Depth of Contamination (DoC) measurements
developed during project design;
2) How to modify the project design to reduce resuspension losses
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3) The impact of the redistribution of resuspended PCBs, including both local redistribution
and downstream transport.

4) How to resolve the tension between the three engineering performance standards

5) Modification of the project design and reducing air emissions

6) Increasing the amount of “access dredging” designed in the project to allow for the
appropriate sized equipment to be used.

7) The unloading operations at the work wharf of the sediment processing facility needs to
be addressed to improve productivity and reduce scow unavailability.

The State’s views on these issues are as follows.

Issue 1: How to address the uncertainty in the Depth of Contamination measurements
developed during project design

In the State’s report, the State project team recommended that an approach be developed which
included both additional data gathering and the application of a correction factor to account for
the uncertainty in the DoC measurement. The State believes that this approach is still
appropriate to address this issue, but has the following observations on the competing approaches
proposed by USEPA (inclusion of a planned overcut) and by GE (single pass to DoC in high
confidence areas, with dredging to DoC and recharacterization in lower confidence areas) in their
reports. The planned overcut approach proposed by USEPA would be relatively straightforward
to implement in revising the Phase 2 design, and would not require the time and cost of
additional data gathering. Such over-dredge methods are also consistent with the USACE report
“The Four R’s of Environmental Dredging: Resuspension, Release, Residuals and Risk
ERDC/EL TR-08-4".

USEPA’s planned overcut approach does not, however, address those areas where the
magnitude of the DoC underestimation exceeds the designed overcut. For these areas, there
would still be the need to redelineate the new DoC after the first dredge pass in order to complete
removal of the contaminated sediment inventory. After this redelineation, the area would then be
dredged to meet the ROD targeted cleanup goal.

GE proposes to dredge only one pass in areas where GE has a high confidence in the
design DoC estimates, followed by a cap or backfill. In areas where GE has a lower confidence
in the design DoC estimates, GE proposes to dredge one pass, followed by redelineation of the
DoC with only one additional dredge pass prior to either capping or backfill.

The State does not believe that the GE approach would be in compliance with the
selected remedy identified in the ROD for this site. Simply put, the State believes that an error in
design (the inaccurate DoC estimates) should not be used as the rationale for modifying the
remedy. Rather, the error should be corrected and the project should move forward. USEPA’s
approach would likely reduce the impact of the DoC error on the ability of the project work to
meet the engineering performance standards, but the degree to which this would occur is directly
related to the relationship between the magnitude of the error and the magnitude of the correction
(the overcut); the State believes that additional data gathering to quantify the DoC error would
likely allow the project designers to most accurately correct this error.
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The State also believes that where there are areas of hardpan or bedrock, it is preferable to
dredge and then cap the remaining thin layer of material rather than to try to remove the thin
remaining layer with a clamshell bucket. However, the use of some type of suction dredging in
these locations should also be investigated.

Issue 2: How to modify the project design to reduce resuspension losses

The State’s report contained a number of recommendations for changes to project design
elements in order to reduce resuspension losses during Phase 2 which will not be reiterated here.
It is important to note, however that the State does not believe that the project should be
modified between Phase 1 and Phase 2 solely through a change in the standards. The primary
basis for having two phases as described in the ROD was a recognition by USEPA that the
project design would need to be updated and adjusted as the project progressed. Experience in
Phase 1, particularly related to oil/sheen release control and air emissions control, showed that
the existing design approach and the specific techniques used to implement the design during
Phase 1 will need to be adjusted for Phase 2 in order to better meet the project standards and
improve project quality.

It is also important for the peer review panel to recognize that there were limits
established in the Consent Decree governing this project. (See Appendix B, in the Introduction
to the EPS Scope)

The text of the agreement here states that "GE shall not be required, during a Phase 1 or
Phase 2 field season, to make equipment modifications or additions for that season that are not
reasonably available from a schedule or cost standpoint, recognizing that substitutions during a
field season for major equipment approved in the Phase 1 or 2 Final Design Reports or being
used in Phase 1 or Phase 2 may be impractical. (If necessary, more significant changes in
equipment, operations, or processes may be required for subsequent seasons, subject to
Paragraphs 15 and 20 of the Consent Decree.) However, in the event reasonable changes can be
made to address achievement of the performance standards during any dredge season, GE will
propose (either on its own initiative or at EPA’s request) such changes to equipment or
operations for EPA review and approval. The Parties agree that what is considered “reasonable”
or “reasonably available” in a given situation, for the purposes of this paragraph, may depend on
the circumstances and will need to take account of what is necessary in order for the project to be
done in a way that does not jeopardize public health or safety."

Underpinning GE's belief that the quantitative relationship between mass of PCB dredged
from the river and mass of PCB resuspended is somehow inviolate is GE's assertion that
everything that could reasonably have been done to limit resuspension during Phase 1 was in fact
done. Such is not the case. GE points to "Best Management Practices (BMPs)" such as
deployment of containment and absorbent booms in response to oil sheens (GE Table 5.8-1), and
states: "The numerous best management practices designed into the dredging program as well
as those developed and implemented during the program were ineffective in lowering PCB
resuspension to levels that would meet the Resuspension Standard." In fact GE's response to oil
sheens and other resuspension issues was slow, often after-the-fact, and incomplete or untended.
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Containment booms, when deployed, were often left unmonitored and uncollected for days at a
time, allowing oils that were initially contained to eventually escape the boom and migrate down
river. When oil sheens were discovered GE's response was frequently slow, allowing oil to
escape down river for hours before response began. At one point government observers watched
a tug boat steaming up-river, dragging a used containment boom behind.

In summary, it should be clear to the peer review panel that the scope of Phase 1 did not
include a comprehensive evaluation of potential mitigation measures to address resuspension
losses; rather, only a very limited set of alternatives was available for the contractor to use to
reduce resuspension losses. It is now, after Phase 1 has been completed, that the entire universe
of design alternatives can and should be evaluated to help identify how best to improve project
quality.

Issue 3: The impact of resuspended PCB redistribution, including both local redistribution
and downstream transport.

The State has reviewed the available data, and the presentations made by GE and USEPA
related to the impacts of resuspended PCBs both locally in the vicinity of the dredging operations
and downstream, including far field transport of PCBs through the upper Hudson downstream
into the lower Hudson.

The State does not agree with GE’s conclusions concerning the impact of project PCB
releases on fish in the Hudson River. Attached to this letter are “Analysis of Fall Fish Data
Collected Under the Baseline and Remedial Action Monitoring Programs of the Hudson River
PCBs Superfund Site from 2004 through 2009” by NYSDEC — Division of Fish, Wildlife, and
Marine Resources (April 2010) which summarizes NYSDEC’s interpretation of these data, and a
detailed discussion as to why NYSDEC does not agree with GE’s interpretation of the fall 2009
fish data. In summary, NYSDEC disagrees with GE’s interpretation of the fall 2009 fish data
and GE’s recommendation that a maximum downstream PCB load standard, which may limit the
extent of PCB removal, is needed to protect fish. NYSDEC biologists concluded that the remedy
as currently designed poses no long term danger to fish. This conclusion was reinforced by the
localized nature of meaningful increases in PCB levels in the 2009 fall fish. To the contrary,
scaling back the scope of the remedy as proposed by GE will be detrimental to the recovery of
fish from PCB contamination by failing to remove highly contaminated sediments that will
continue to release PCBs for uptake by fish.

The State also believes that it is critical for the peer review panel to understand the
State’s view of the benefits of the remedy, and how the PCB mass load standard element of the
resuspension performance standard should not be construed as the overarching measure of
achieving the benefits of the remedial program for this site. In order to make a credible
assessment of the potential for the project to achieve the anticipated benefits identified in the
ROD, an unbiased observer would need to take into account the most significant environmental
benefits associated with the removal of hundreds of tons of persistent environmental toxins from
the river. These benefits are most significant in the portions of the river which are to be dredged.
An analysis which focuses only on the downstream transport of a very small fraction of the PCB
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already in the river ignores the most significant benefits of the remedy — a permanent reduction
in human health and environmental risk in the areas to be dredged in the upper Hudson River.

The State supports USEPA’s approach to managing the downstream transport of PCBs
associated with implementation of this remedial project. USEPA’s approach is to limit the
downstream transport of PCBs such that the amount of PCB mass transported downstream in the
long term is reduced over the estimated amount which would have been transported if no
remedial action were implemented. The State agrees with USEPA’s analysis that the anticipated
significant reductions in downstream PCB transport have not occurred, and that as a result
comparisons between project-related loadings and loadings under the no action scenario support
the modification of this element of the resuspension standard.

Issue 4: How to resolve the tension between the three engineering performance standards

Both GE and EPA acknowledge that the three Engineering Performance Standards are in
tension with one another. "The rub is the antagonistic relationship among the standards. Efforts
to re-dredge to recover residual PCB mass retard productivity and exacerbate resuspension.
Efforts to reduce resuspension reduce productivity and extend the project. ... Something has to
give." (GE page 138) The something that should give is the Productivity Standard. The State
recommends that elements of the other engineering and quality of life performance standards
intended to protect human health and the environment, should be given priority over compliance
with the productivity standard. Extension of the project duration of a few years, resulting in
better compliance with the standards established to protect human health and the environment,
would be appropriate.

Issue 5: The ability of project designers to modify the project design to reduce air
emissions

The State believes that it is important that changes to project design which arise as a
result of the peer review process take into account not only the need to comply with the
engineering performance standards, but with the Quality of Life standard for PCB in air as well.
This standard was put into place to protect people living in the vicinity of the project work, much
as the resuspension standard was put into place to protect downstream water users. The
NYSDEC Division of Air Resources has performed a detailed analysis of the available air data
(an attachment to this letter) which concludes that the exceedances of the air standard were
related to the presence of the PCB oil sheens, and offers specific mitigation strategies to address
PCB exposure to people near project operations via the air route.

Issue 6: Increase the amount of “access dredging” designed in the project to allow for the
appropriate sized equipment to be used.

GE and EPA both note that GE's inability in many instances to fully load barges because
adequate draft was not available negatively impacted productivity. During Phase 1 very little
access dredging was done, and most of what was done occurred after dredging as an aid to back-
fill placement. GE notes that access issues will also plague Phase 2: "Dredging on the west side
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of Griffin Island will require access from the south end of the channel. Due to the shallow water
depths in the channel, equipment (dredges, scows, etc.) working in the area will require shallow
drafts, and dredged sediment will need to be transferred to the south end of the channel in mini-
hopper barges before being rehandled to transload the sediment to larger scows for transfer to the
Sediment Processing Facility." (GE page 129) The clear solution to this problem is pro-active
access dredging in the first instance in areas where shallow draft is predicted to impede remedial
dredging. EPA proposes such dredging: "Dredging necessary to gain access to a CU should be
conducted immediately prior to dredging that CU so that the dredge platforms and scows can
operate efficiently." (EPA Intro-25)

It should be noted that EPA's ROD envisioned significant navigational dredging to
alleviate this problem. "It is likely that initial dredging work will be focused on improving
navigation along the Hudson River/Champlain Canal between Locks 1 and 6. One reason for this
is to enable project-related equipment to navigate the Champlain Canal system with minimal
interference from in-river obstructions. Another reason is to limit, as much as possible,
interference between project generated river traffic and traffic otherwise occurring on the river.
One way to reduce such inriver interference is to clear out shoal areas and thereby restore the
navigation channel to its designated width." (EPA Record of Decision Responsiveness
Summary, January 2002, page 10-2)

Issue 7: The unloading operations at the work wharf of the sediment processing facility
needs to be addressed to improve productivity and reduce scow unavailability.

The State, in its oversight capacity, observed multiple problems with the unloading
operations at the work wharf of the sediment processing facility. Scow offloading was
conducted primarily with a Komatsu excavator until reaching the bottom of each scow when a
remote-controlled Bobcat skid steer was lowered into the scow to assist in consolidating the
remaining sediment for the Komatsu to remove.

There were several occasions that the Komatsu was inoperable, and would take half a day
to repair. The Trommel screen was also in need of repair in the second half of the year. There
were also problems with the clay in the Trommel screen all of the way through to the gravity
thickener. As observed by the State and its contractors, approximately half of the sediment that
was offloaded was directly into the Trommel screen. Another third of the time sediment was
offloaded directly into the articulated dump trucks. Sediment was off-loaded onto the pavement
the remaining amount of the time.

Consideration of the addition of a second Trommel screen or another sediment
segregation process should be considered. Expanding operations at the work wharf for the
unloading of two barges at a time should be considered to reduce the amount of unavailable
scows at any particular time. A second unloading and size separation process would help when
mechanical issues, as observed during the dredging, and sediment with a higher clay content are
encountered. It is also important to note that the State believes, based upon the available data,
that the percentage of dredged material which will be able to be direct loaded into trucks and not
processed through the solids handling system will likely decrease in Phase 2 as the project moves
away from the debris field in the vicinity of Rogers Island.
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Summary and Conclusion

The State will continue to work with USEPA and GE to move forward with
implementation of the remedy for this site with a goal of maximizing the benefits of the remedy,
while minimizing the negative project impacts on human health and the environment. The State
believes, as was stated in the State’s report, that the overall benefit associated with the removal
of PCB from the river greatly outweighs the short-term impacts associated with the work.

Sincerely,

A \Z/%ML
Kevin L. Farrar

Remedial Bureau D
Division of Environmental Remediation

4@/89?’5 of stewardship 1970-2010



Analysis of Fall Fish Data Collected Under the Baseline and
Remedial Action Monitoring Programs of the Hudson River PCBs
Superfund Site from 2004 through 2009

Wayne Richter
Michael W. Kane
Lawrence C. Skinner

Division of Fish, Wildlife and Marine Resources
New York State Department of Environmental Conservation

April 2010



Abstract: As part of its activities for the Hudson River PCBs Superfund Site, General Electric Company
determined PCB levels in fish collected for five years preceding the initiation of dredging and during the
first year of dredging to remove PCBs in 2009. Fish were collected in one reference section above the
main source of PCBs and from four sections beginning with the most contaminated area of the river and
proceeding downstream for approximately 45 miles from Fort Edward to Albany, New York. This report
analyzes small pumpkinseed and forage fish collected in the fall of each year and compares contaminant
levels in the 2009 fish, exposed for four months to elevated water column PCB concentrations due to
dredging, with fish from the previous five years.

PCB levels in fish collected during the five baseline years showed high interannual variability in
both forage fish and pumpkinseeds. PCB levels appear to have declined slightly over this baseline period
but high variability prevented development of a valid model for any decline. PCB levels were
significantly higher after dredging in both groups of fish when compared to the previous five years in the
Thompson Island section, where the 2009 dredging occurred, and in the immediately downstream
Northumberland — Fort Miller section; means increased by about 2.5 and 1.5 times in these sections,
respectively. In contrast, no significant increase occurred in either the Stillwater section or at Albany.
Thus, dredging was associated with a moderate, localized increase in PCB levels in small fish, but no

discernible effect more than a few miles downstream.



Introduction

General Electric Company discharged PCBs into the Hudson River from its plants in Hudson
Falls and Fort Edward, New York, from about 1947 until an agreement with the New York State
Department of Environmental Conservation ended intentional releases in 1977. The 1973 removal of the
Fort Edward Dam, below GE’s operations, led to a downstream release of PCBs and PCB laden
sediments, although PCBs were undoubtedly accumulating in downstream sediments even before the dam
was taken out. Much of this remobilized PCB was deposited in a 40 mile stretch of the river beginning
just below the removed dam and ending at the Federal Dam at Troy, with the bulk in the upper portion of
this area. A major unintended release from the abandoned Allen Mill adjacent to GE’s Hudson Falls plant
site resulted in a further injection of PCBs into the river in 1991. Continuing control efforts have greatly
reduced the amount of PCBs entering the river.

These releases of PCBs caused widespread contamination of the river bottom sediments and a
chronic elevation of water column PCB concentrations. Among the consequences of high ambient PCB
levels in the Hudson are elevated concentrations of PCBs in a wide variety of fish and other biota (Sloan
et al. 2002, 2005). Fishing was banned for a period of time and is currently restricted to catch and release
on the upper Hudson River, and heightened fish consumption advisories are in effect downstream of the
catch and release area for the remaining 153 miles of the river (NYSDOH 2009).

In 2002, the U.S. Environmental Protection Agency issued a Record of Decision to remove PCB
contaminated sediments from the upper Hudson River by dredging (US EPA 2002). The portion of the
site where dredging will occur is within the 40 miles of river from Fort Edward downstream to the Troy
Dam. Subsequent agreements and plans developed by EPA and GE called for an intensive monitoring
program, which would build upon long term sampling by the New York State Department of
Environmental Conservation, to monitor PCB levels in fish before, during and after dredging. The
Baseline Monitoring Program (BMP) was designed to document pre-dredging conditions as a basis for
evaluating the effects of PCB removal and took place from 2004 through 2008. The succeeding Remedial
Action Monitoring Program (RAMP), which began after the initiation of dredging in 2009, was designed
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to detect and evaluate any effects during dredging. The monitoring programs had spring and fall fish
sampling components. The spring collections were targeted at larger sportfish in size classes that might be
eaten by humans while the fall collections were targeted at smaller fish that might be eaten by predacious
fish and wildlife.

The Hudson River is divided by dams into eight pools over the length of the PCB remediation
site. PCB removal is expected to proceed from upstream to downstream. Fish collection locations were
chosen to include a reference area upstream of General Electric's plants, the three principal sections of the
remediation site, and a location downstream of the remediation site. The three sections in the remediation
site each had multiple sampling areas as part of an effort to look at spatial variation and determine an
average concentration for the river reach.

Dredging began in 2009 in the pool formed by the Thompson Island Dam. Dredging occurred in
the two channels around Rogers Island, six miles from the dam, and in the east channel around Griffin
Island, about 1.5 miles from the dam. As expected, dredging and associated activities mobilized PCBs
and resulted in a rise in water column PCB concentrations (US EPA 2010). While the monitoring
programs had spring and fall fish collection protocols, the spring collection in 2009 occurred less than a
month after dredging began, probably too soon to expect detectable effects on PCB levels in fish.

This report analyzes the fall fish collections to characterize PCB levels in fish during the baseline
monitoring period and to compare fish exposed to higher levels of PCBs during the dredging season to the
baseline fish. It reports only on data collected under the Baseline and Remedial Action Monitoring
Programs. Although longer time series of data are available for some locations, the BMP and RAMP data
form a coherent, spatially intensive body of information collected in a consistent way with few deviations

from the designed protocol.

Materials and Methods
Fish sampling was divided into two periods or programs. Baseline or pre-dredging sampling was
conducted as part of the Baseline Monitoring Program (BMP) from 2004 through 2008. Sampling in 2009
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took place while dredging was underway as part of the Remedial Action Monitoring Program (RAMP).
Detailed protocols can be found in the project plans for the monitoring programs (QEA and ESI 2004,
Anchor QEA 2009). Sampling protocols under the two programs were as similar as possible; the program
designation serves mainly to distinguish the pre-dredging baseline from the samples taken during
dredging. Fall fish were typically collected in late August through the middle of September. Collections
usually occurred over a generally contiguous three to five day period except in 2007 when sampling was
split between the middle of September and early October due to equipment problems.

Fish were sampled in five sections of the Hudson River. The Feeder Dam section is located above
the Glens Falls Feeder Dam, upstream of General Electric's Fort Edward and Hudson Falls plant sites, and
functioned to provide background levels of PCBs. The Thompson Island section, equivalent to River
Section 1 in remediation program documents, extends six miles downstream from the former Fort Edward
Dam to the Thompson Island Dam. This section contains many of the most contaminated sediments and
was the location where dredging took place in 2009. The Northumberland — Fort Miller section, which
corresponds to River Section 2 of the remediation program, extends downstream for five miles from the
Thompson Island Dam. It comprises pools formed by the Fort Miller Dam and the Northumberland Dam.
The Stillwater section extends about 15 miles downstream from the Northumberland Dam to the
Stillwater Dam and forms the upstream part of River Section 3 of the remediation program. The Albany
section is below the Federal Dam at Troy, downstream of the confluence of the Mohawk River with the
Hudson, in the tidal portion of the Hudson River.

Each section had one or more sampling areas (Figure 1). These were localities within which fish
were sought. Although fairly small, these sampling areas were not rigorously bounded or fixed in
location. Rather, they would be more or less extensive and might even be in slightly different locations
from year to year, depending upon where fish could be obtained. The Feeder Dam section was sampled as
a single area covering the entire pool (FD1). The Thompson Island section was sampled in five areas
(TD1 — TDS); dredging was most closely associated with TD1 in the west channel of Rogers Island and
TDS5 in the east channel of Griffin Island. The Northumberland — Fort Miller section was sampled in four
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areas (ND1 and ND2 in the pool formed by the Fort Miller Dam, and ND3 and ND5 in the pool formed
by the Northumberland Dam). An additional area (ND4) had been planned for the pool formed by the
Northumberland Dam. When it failed to yield fish in 2004, it was dropped and its samples were
apportioned to ND3 and NDS5. Problems with access prevented sampling in areas ND1 and ND2 in the
Fort Miller pool from 2006 through 2008. Samples scheduled for those two areas were taken instead from
the two other areas in the Northumberland pool, ND3 and ND5. The Stillwater section was sampled in
five areas (SW1 — SW5). The Albany section had a single designated area (AT1). The fall location for
AT1 was initially established at the south turning basin opposite the Port of Albany, ten miles
downstream from the Troy Dam but was later expanded to two other locations due to difficulty in
obtaining fish. A second location 2.0 miles upstream was added for 2007 and 2008 while a third location
3.4 miles upstream of the turning basin was needed for pumpkinseeds in 2009. The flexible nature of the
sampling areas needs to be kept in mind when considering differences among years and areas.

Sampling targeted small pumpkinseeds (Lepomis gibbosus) and medium sized “forage fish.”
Sample size goals were 20 pumpkinseeds at the Feeder Dam and at Albany, 30 pumpkinseeds in the
Thompson Island and Stillwater sections, 25 pumpkinseeds in the Northumberland — Fort Miller section,
and 10 forage fish composites in each section. Pumpkinseeds were targeted by size in an attempt to obtain
yearling fish, with 90% of the fish between 77 mm (3 inches) and 127 mm (5 inches) in length. Ages were
determined by examination of scales in 2004, 2006 and 2009. Although yearling fish were targeted, in
practice somewhat more than half the fish were yearlings. Most of the rest were two years old but a small
number of three and four year old fish were also collected. Forage fish comprised a miscellaneous
collection of small minnows (Cyprinidae) that depended upon availability. Spottail shiner (Notropis
hudsonius) was the preferred species and accounted for nearly half the samples. The other species, listed
in order of sample numbers, were golden shiner (Notemigonus crysoleucas) with about a quarter of the
samples, unidentified small minnows, spotfin shiner (Notropis spilopterus), bluntnose minnow
(Pimephales notatus), common shiner (Notropis cornutus), mimic shiner (Notropis volucellus), fallfish
(Semotilus corporalis), and rosyface shiner (Notropis rubellus). Species composition differed among
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years (Chi-square = 48.7, df = 10, P <0.0001). Approximately 90% of the forage fish were between 55
mm (2 inches) and 119 mm (4% inches) in length.

Fish were collected by electroshocking. Forage fish were sought opportunistically without regard
to species. Fish were stunned, collected with a net, and placed in a live well. Fish were then sorted on
shore. Each pumpkinseed was weighed, measured for length and given an individual identifying number.
Forage fish were sorted by species and approximately by size. Forage fish were measured individually for
length and weight, and then combined into composites of between 2 and 25 fish (most often 2 to 10 fish)
for analysis. Each composite was given an individual identifying number. Fish were placed on ice after
processing and shipped within 24 hours to an analytical laboratory for analysis.

PCB results were reported as Aroclor concentrations on a whole body, wet weight basis. Percent
lipid was also reported. Total wet weight PCB was obtained by summing the individual Aroclor values.
Non-detect results were handled as follows: Aroclors were divided into two groups. The lower group
consisted of Aroclors 1016, 1221, 1242 and 1248. The upper group consisted of Aroclors 1254 and 1260.
If at least one detection occurred in one Aroclor from each of the lower and upper groups, all detected
values were summed and no correction was made for non-detects. If a value was reported for at least one
Aroclor in one group but not the other, half a detection limit was added to the sum of the reported values.
If all Aroclor results were non-detect in both groups, total wet weight PCB was assigned the value of one
detection limit. Lipid adjusted PCB values were derived by dividing the wet weight value by the percent
lipid.

Data were collected by contractors to General Electric Company and provided to the New York
State Department of Environmental Conservation by General Electric under the terms of agreements with
the United States Environmental Protection Agency. Statistical analysis was performed using the R
statistical software program (R Development Core Team 2009). Exponential regressions were fit using

non-linear least squares after scaling the year of data collection by subtracting 2000.



Results

Correlations between wet weight PCB levels and lipid adjusted PCB levels were high for both
forage fish and pumpkinseeds (Table 1; forage fish: r = 0.904; pumpkinseeds: r = 0.974; both P < 0.001).
Consequently, nearly all statistical tests reported below gave equivalent results for both wet weight PCB
and lipid adjusted PCB. Due to the lipophilic nature of PCBs, which may allow changes in lipid
concentrations to mask or cause spurious changes in PCB trends, most figures show only lipid adjusted
PCB levels; patterns were, however, very similar for wet weight and lipid adjusted plots. Correlations
among other variables were generally low except for that between weight and length (Table 1, Figure 2).
With such generally low correlations, attempts to adjust PCB values to other characteristics of the fish
such as size are likely to be counterproductive and were not performed. BMP and RAMP fish generally
showed little differences in other measured characteristics. No significant differences were found in either
forage fish or pumpkinseeds for length, weight or percent lipid with the exception of pumpkinseed weight
in the Thompson Island section (BMP mean = 19.7 g, RAMP mean = 15.95 g; P = 0.022).

The BMP fish showed a weak and generally inconsistent trend of declining PCB concentrations
over the five year monitoring program (Figure 3). Plausible models for any decline are linear (constant
reduction) and exponential (reduction proportional to the amount present). Models were fit to each of the
four river sections for wet weight and lipid adjusted PCBs. Of the 32 model fits (2 model types, 2 species,
2 response variables, 4 sections) all were significant (P < 0.05) except for the forage fish lipid adjusted
linear regression at Stillwater and exponential regression at Thompson Island. An examination of
regression residuals (Figure 3) shows, however, that almost none of the models provided a good fit to the
data. All linear regressions have at least one, and most have two, annual means that are outside the 95%
confidence limits for the regression (Figure 3). Similarly, the individual data values, and hence the
residuals from the regression, from one or two years cluster heavily on one side of the fitted regression
line in every case (Figure 3). Thus, neither type of model provides an adequate description of the data.

Given this inadequacy, it would be inadvisable to adjust BMP levels for any trend when comparing them



to RAMP levels. Comparisons between BMP and RAMP fish were therefore made using unadjusted data
from each program.

Feeder Dam PCB levels for both forage fish and pumpkinseeds were consistently low during the
BMP period and remained low in 2009, with all lipid adjusted PCB medians below 4 ppm (Table 2);
medians are reported because of the substantial number of results below the detection limit. The BMP and
RAMP forage fish were significantly different, with higher levels in RAMP fish for wet weight and lipid
adjusted PCBs, while pumpkinseeds did not differ on either variable (Table 3).

PCB levels at the Thompson Island section were considerably higher than at the Feeder Dam,
with lipid adjusted PCBs averaging 133.60 ppm for forage fish and 209.57 ppm for pumpkinseeds during
the BMP period (Figure 4). Levels decreased downstream from the Thompson Island section to attain
lipid adjusted averages for the BMP fish of 29.00 ppm and 30.02 ppm for forage fish and pumpkinseeds,
respectively, in the Albany section. Year to year variation was considerable for both species during the
BMP (Table 4, Figure 5).

Dredging was associated with a substantial increase in PCB levels in fish from the Thompson
Island section, a smaller increase in the Northumberland — Fort Miller section, and little, if any change in
the Stillwater and Albany sections (Figure 6). Because PCB levels clearly differed among sections, the
effect of dredging was first analyzed as a two way analysis of variance with factors of program (BMP
versus RAMP) and section. The interaction term of the ANOVA was significant (P < 0.001) in both
forage fish and pumpkinseeds for both wet weight and lipid adjusted PCB levels (Figure 7). This
significant interaction means that the effect of dredging on PCB levels in fish differs among the sections.
Consequently, examination of the effect of dredging over all sections combined (a main effect of
program) would be meaningless. Instead, differences between the BMP and RAMP fish were tested for
each section.

The ANOVAs for the Thompson Island and Northumberland — Fort Miller sections were
significant for both forage fish (all P < 0.04 for wet weight and lipid adjusted PCBs) and pumpkinseeds
(all P <0.03) (Table 5). RAMP PCB levels increased about 2.5 times in the Thompson Island section and
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about 1.5 times in the Northumberland — Fort Miller section over BMP levels, with the proportionate
increase somewhat less for lipid adjusted than for wet weight PCB levels (Table 5). In contrast, no
ANOVA was significant for either the Stillwater or Albany sections for forage fish (all P > 0.20) or
pumpkinseeds (all P > 0.15) (Table 5).

PCB levels in the BMP fish appear to differ among the sampling areas within a section and some
areas had more change between the BMP and RAMP fish than others (Figure 8). The two-way ANOVA
interaction term for sampling area and program was significant (P < 0.001) for forage fish and
pumpkinseeds for both wet weight and lipid adjusted PCB levels. Given the small numbers of RAMP
samples, two for forage fish and five for pumpkinseeds from all but one sampling area, and the large
number of sampling areas, an attempt to test for differences between sampling programs for each area is
inadvisable as it would be plagued by incorrect rejections and acceptances of the null hypothesis of no
difference. Given this limitation, no reliable conclusions can be drawn as to whether the patterns evident
in Figure 8 reflect real differences among the sampling areas or are merely the result of a relatively small

number of samples.

Discussion

Dredging to remove PCBs was associated with a fairly rapid and substantial, but local, increase in
PCB levels in small fish. After about four months of dredging and associated work, three of which were at
a high rate of activity, RAMP fish collected from the Thompson Island section, in which dredging
occurred, had average wet weight and lipid adjusted PCB levels that increased about 150% over the
average of the BMP fish from the previous five years. Levels were elevated by about 50% in the
Northumberland — Fort Miller section. This section, comprising two pools formed by dams, extends for
five miles immediately downstream from the Thompson Island section.

In contrast, the data do not support a conclusion that PCB levels increased further downstream.
Although the average RAMP wet weight PCB levels in the Stillwater section increased by 0.76 ppm and
0.42 ppm for forage fish and pumpkinseeds, respectively, the difference was not significant. In the
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Albany section, RAMP averages were actually less than the BMP averages and were again not
significantly different. Thus, beyond about eight miles from the downstream limit of dredging, any effect
of dredging on PCB levels in young fish is at most questionable and small in magnitude.

PCB levels in these fish reflect both the sharp increase in PCB concentrations in the river water in
the vicinity of dredging and the attenuation of concentrations downstream due to loss of PCBs from the
water column and dilution from tributaries. Water column PCB levels during the BMP period were
similar at all monitoring stations between the Thompson Island Dam and the Troy Dam and typically
ranged between 20 and 80 ng/L during the summer months (US EPA 2010). Concentrations at Albany
averaged roughly half those in the upper three sections (US EPA 2010), reflecting the influence of the
inflow from the Mohawk River. Water column PCB monitoring during dredging showed a considerable
increase over baseline just below the Thompson Island Dam, with an average through October 27 of 200
ng/L (US EPA 2010), roughly a