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EXECUTIVE SUMMARY

The General Electric Company (GE) is submitting these comments on the U.S. Environmental
Protection Agency’s (EPA’s) Proposed Second Five-Year Review Report for Hudson River PCBs
Superfund Site (Second FYR; EPA 2017). That report concludes that the remedy selected by EPA in
the 2002 Record of Decision (ROD) for the Hudson River sediments (EPA 2002a), which GE
implemented through dredging in 2009 through 2015, is functioning as anticipated and will be
protective when the monitored natural attenuation (MNA) component of the remedy is complete,
and that in the meantime institutional controls are in place to control human exposure pathways.

EPA provides compelling and detailed evidence to support these conclusions. The report is well
organized and clearly written, and addresses all the necessary regulatory and statutory requirements.
GE’s present comments, after providing some important background information on the sediment
remedy, demonstrate that: (a) the existing data and other information support EPA’s determination
that the remedy is functioning as expected; (b) the ROD’s conclusion that the remedy is protective of
human health and the environment remains valid at this time; (c) long-term monitoring will be
necessary to determine the long-term protectiveness of the remedy; and (d) there is no basis for the
additional dredging of the river that some have called for.

Selection and Implementation of Remedy

The ROD selected a remedy from several alternatives after 12 years of study and advice from
scientists, environmental groups, elected officials and local community representatives. That remedy
involved strategic dredging in the Upper Hudson River and MNA of the polychlorinated biphenyls
(PCBs) remaining in the river. A larger removal alternative was rejected on the ground that it would
not result in a significant incremental reduction in human health or ecological risks and yet would
cost substantially more than the selected alternative.

The selected remedy was based on several expectations and conclusions that all parties understood:

e Recognizing the limitations of the then-existing sediment dataset, the ROD required a massive
data collection effort and application of specific numerical removal criteria to define the dredge
program based on those data. The removal criteria were constructed in such a way as to result in
more or less PCB removal depending on what the actual data showed - in other words, allowing
the dredging project to be scaled as dictated by the data.

e PCBs would be left behind in the river, but those PCBs would be either buried or at acceptable
levels such that surface sediments would be expected to recover over time.

e Achievement of the ROD’s Remediation Goals (RGs), established for fish and water, would take a
number of years after the remedy was complete. Although the specific times presented in the
ROD to reach target levels were presented for the purposes of comparing the remedial
alternatives, not as absolute predictions, it was recognized that, under all alternatives, it would
take a substantial period of time to reach levels that would allow unrestricted consumption of
fish. For example, under the selected alternative, achievement of the fish RG of 0.05 milligrams
per kilogram (mg/kg), which would allow for consumption of one fish meal per week, would not
be achieved in River Sections (RS) 1 and 2 within the model period — 59 years from completion of
dredging — and would be achieved in RS 3 in 43 years. Achievement of the interim RGs of 0.4
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and 0.2 mg/kg, which would allow for lesser amounts of consumption, would still take several
years after completion of the remedy. For comparison, the most extensive removal alternative
considered would not significantly accelerate these times.

¢ In the meantime, human exposure via fish consumption would be controlled through the State’s
fish consumption advisories and fishing restrictions, to the extent practicable.

e The remedy is protective of human health and the environment, even though it would take time
after dredging to achieve the RGs for fish and even though it was recognized that the fish
consumption advisories and restrictions in the meantime would not completely eliminate all PCB
exposure.

e Monitoring after dredging was an integral part of the remedy, and the data to be collected will
be critical to an objective evaluation of the remedy.

The State of New York concurred with the remedy specified in the ROD, with the understandings
described immediately above.

The pre-design sampling program found more PCBs than described in the ROD, but the remedy was
designed to accommodate those findings by using removal criteria that would be applied to the PCB
mass and concentrations found as a result of the extensive pre-design sampling program.

GE agreed to perform the remedy under a Consent Decree (CD) executed with EPA, and it did so.
This was one of the largest and most logistically complex environmental cleanups in history,
removing significantly more PCB mass and a higher percentage of the PCB mass in the river than
projected. As described in more detail in these comments, the remedy as implemented was
consistent with the remedy selected in the ROD, and the benefits of dredging observed to date are
within the expectations reflected in the ROD. The remedy removed over 2.7 million cubic yards of
sediments and over 146,000 kilograms of Total PCBs. EPA has estimated that the PCB mass removed
was 2.23 times greater that the ROD estimate. By GE’s estimates, approximately 78% to 79% of the
PCB mass in the river was removed, exceeding the ROD’s projection of 65% removal.! In the areas
targeted for dredging, 97% of the PCBs were removed and the small amount that remained was
capped or covered with clean backfill. The estimated mass of PCBs remaining in areas outside of
dredge areas is comparable to what was estimated in the ROD to be left behind.

In 2016, GE completed the active remediation specified in the ROD in accordance with the CD and all
other requirements established by EPA; and it requested EPA’s Certification of Completion of the
Remedial Action, which is defined in the CD to exclude post-construction operation, maintenance,
and monitoring (OM&M). EPA is required to issue such a certification when it determines that the
“Remedial Action,” as so defined, has been completed in accordance with the CD.

EPA’s Five-Year Review and Support for Its Conclusions

The purpose of a five-year review is very different from the purpose of the original ROD which
selected the remedy. Under EPA guidance, the purpose of a five-year review is to assess whether the

1 See Section 6.1 of these Comments for an explanation of GE's estimates of PCB mass removed and remaining in the
Upper Hudson River.
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previously selected remedy is or will be protective of human health and the environment by
evaluating whether that remedy is functioning as intended and whether the assumptions underlying
that remedy remain valid. In the absence of compelling new information, it is not an opportunity to
restart the remedial selection process or look anew at remedial alternatives. Instead, its focus is to
determine whether the data continue to support EPA’s expectations when it decided on the remedy
in the first instance, and if not, to develop appropriate recommendations.

Consistent with the purpose of the five-year review, EPA determined that the Hudson River remedy is
functioning as intended, consistent with the expectations in the ROD. It determined further that the
remedy will be protective of human health and the environment in time, and that in the interim, the
state fish consumption advisories and fishing restrictions control human exposure pathways, to the
extent practicable, as anticipated in the ROD.

EPA’s determination that the remedy is functioning as intended was based on a comprehensive
evaluation of the available water, fish, and sediment data. It is supported both by the rates of
recovery estimated from data collected from the pre-dredging period (when natural recovery was
occurring) and by post-dredging data collected in 2016. These data are consistent with ROD
expectations and indicate a decline in PCB concentrations. Indeed, the 2016 results provide
indications of a positive environmental response to the remedy. For example, those results indicate
that, in the Upper Hudson River north of Albany, where the dredging occurred, PCB levels in water
declined as much as 73% from pre-dredging levels, and that south of Albany, where PCB levels were
already significantly lower prior to dredging, PCB levels declined as much as 36%. Additionally, the
2016 fish data indicate that fish are beginning to recover. However, as planned, additional water,
fish, and sediment data will be collected for the foreseeable future to verify that the dredging
remedy and ongoing natural recovery will reduce PCB concentrations to the target levels as
anticipated in the ROD.

EPA’s conclusions are also supported by the recent independent expert report for the Hudson River
Foundation (HRF) (Farley et al. 2017), which concluded that monitoring should continue for the
foreseeable future to determine whether the remedy plus ongoing natural recovery will reduce PCB
concentrations to acceptable levels.

The institutional controls in place in the meantime - i.e., the State’s fish consumption advisories and
fishing restrictions — are operating as expected. GE provided $4 million to New York State to support
these controls, and the New York State Department of Health (NYSDOH) has taken numerous steps
to improve outreach and communications. In addition, GE has agreed, as part of long-term
monitoring, to conduct supplemental fish sampling for NYSDOH'’s continued evaluation of the
advisories. As a result of these activities, the institutional controls are as effective as practicable to
control exposures, as the ROD contemplated.

As shown above, the ROD concluded that the selected remedy is protective of human health and the
environment. As also noted above, the remedy is functioning as expected to date. As a result, the
ROD'’s conclusion on protectiveness remains valid. EPA’s current protectiveness determination is
phrased differently, but has the same effect — i.e., that remedy is expected to be protective and no
additional dredging is necessary at this time. As EPA recognizes, long-term monitoring of fish, water,
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and sediment will be necessary to evaluate the river’s rate of recovery and thus to determine the
long-term protectiveness of the remedy.

Lack of Justification for Additional Dredging

Some have argued that the remedy as outlined in the ROD is not protective and that additional
dredging is necessary. These calls for additional dredging fail to recognize that, in selecting the
remedy in the ROD, EPA already found that additional dredging would not deliver better results in a
significantly shorter time. They are also inconsistent with the purpose of a five-year review and are
unsupported by sound evidence.

One of the documents on which the advocates for more dredging place primary reliance is a
publication by the National Oceanic and Atmospheric Administration (NOAA), presenting the results
of a model which NOAA claims show that the fish in the Lower Hudson will recover at a much slower
rate than predicted in the ROD. As detailed in these comments, the NOAA model is demonstrably
invalid for a number of reasons, including the fact that it fails to mimic actual data, a critical test for
determining any model’s validity and reliability. As further discussed in these comments, the other
arguments raised by the advocates in an effort to show that recovery rates are slower than predicted
by EPA’s model are likewise unsupported.

The conclusion that additional dredging is not necessary at this time is supported by the
independent HRF report, discussed above. That report stated that many additional years of MNA will
be necessary to determine “if additional remedial action will be required” (Farley et al. 2017, p. 17).
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1 INTRODUCTION

1.1 Purpose of Comments

The General Electric Company (GE) is submitting these comments on the U.S. Environmental
Protection Agency’s (EPA’s) Proposed Second Five-Year Review Report for Hudson River PCBs
Superfund Site (Second FYR; EPA 2017). Consistent with EPA guidance (EPA 2001), that report
provides an evaluation of whether the remedies previously selected by EPA for the Hudson River
PCBs Superfund Site (the Site) are functioning as intended by the decision documents and are
protective of human health and the environment.

The Second FYR addresses two operable units (OUs) at the Site — OU1, the Remnant Deposits, and
0OU2, the sediments in the river. The remedy for OU1, set forth in a 1984 Record of Decision (ROD)
(EPA 1984), consisted of the construction of caps on the Remnant Deposits. The remedy for OU2, set
forth in a 2002 ROD (EPA 2002a), consisted of dredging of portions of the Upper Hudson River with
mass or concentrations of polychlorinated biphenyls (PCBs) exceeding certain criteria, along with
monitored natural attenuation (MNA) for the PCBs that remain in the river after dredging. Those
remedial activities have been completed. The Second FYR concludes that the remedies for both OUs
are functioning as intended. It concludes further that the remedy for OU1 is currently protective and
will be protective in the long term if an institutional control is implemented to protect the cap
system, and that the remedy for OU2 will be protective when the MNA component of the remedy is
complete, and in the meantime institutional controls are in place to control human exposure
pathways that could result in unacceptable risks.

These comments focus on OU2. Their purpose is to present GE’s perspective on the issues discussed
in the Second FYR relating to OU2. They provide some important background regarding EPA’s
selection and GE’s implementation of the remedy for OU2. They demonstrate that the existing data
and other information support EPA’s determination that the remedy is functioning as expected in the
2002 ROD. They show further that the ROD’s conclusion that the remedy is protective of human
health and the environment remains valid at this time, and that long-term monitoring will be
necessary to determine the long-term protectiveness of the remedy. These comments also
demonstrate that there is no basis at the present time for the additional dredging of the river that
some have called for.

1.2  Structure of Comments
Following this Introduction, the remainder of these comments are organized as follows:

Section 2, Background, describes EPA’s evaluation and selection of a remedy for the Hudson River
sediments. It outlines the key expectations and conclusions underlying EPA’s selected remedy, which
are important to understand in evaluating whether the remedy is functioning as expected in the
ROD. This section also summarizes GE's design and implementation of the dredging portion of the
remedy, which was completed in 2015, with the remaining restoration completed in 2016. Further, it
describes EPA’ first Five-Year Review of the remedy, which was conducted in 2012 while the
construction portion of the remedy was ongoing.

Section 3, EPA’s Second Five-Year Review, explains the purpose of a five-year review under EPA
guidance, and presents EPA’s key determinations in the Second FYR.



Section 4, Support for EPA Determinations, demonstrates that the available data support EPA’s
determination that the remedy is currently functioning as expected, but that additional data are
necessary to fully assess the post-construction recovery of the river. It shows further that, as EPA has
also concluded, the institutional controls in the form of fish consumption advisories and fishing
restrictions are functioning as anticipated in the ROD. Finally, it demonstrates that, because the ROD
concluded that the selected remedy is protective of human health and the environment, and because
the remedy is functioning as expected to date, the ROD’s conclusion on protectiveness remains valid.
It notes that continued monitoring of fish, water, and sediment will be necessary to evaluate the
river's rate of recovery and thus to determine the long-term protectiveness of the remedy.

Section 5, Lack of Justification for Additional Dredging, shows that the claims of some advocates that
additional dredging of the river is necessary are not only inconsistent with the purpose of the
five-year review, but are not supported by the materials that have been cited in support of such
claims. Specifically, this section explains that the analyses conducted by the National Oceanic and
Atmospheric Administration (NOAA) to show that the recovery rates are much slower than predicted
in the ROD are significantly flawed and not supported by the data. This explanation is supported by
a detailed critique of a NOAA paper in Attachment A. In addition, this section shows that the claims
by the New York State Department of Environmental Conservation (NYSDEC) for more dredging are
misguided. The main themes in NYSDEC's August 30, 2017 comments on the Second FYR are
addressed in Attachment B, which demonstrates that NYSDEC has mischaracterized the ROD’s
expectations and prejudged the results of the long-term monitoring.

Section 6, Other Significant Comments, presents GE’s comments on several analyses or statements
contained in the Second FYR. This section covers some of the more significant issues. For example,
it demonstrates that, by GE’s estimate (described further in Attachment C). the PCB mass left in the
river in non-dredge areas is considerably lower than EPA’s estimate and comparable to the estimate
in the ROD.

Section 7, References, lists the references cited in these comments.



2 BACKGROUND

2.1  Selection of Remedy

In December 2000, following a decade of study, EPA released a Feasibility Study (FS) and a Proposed
Plan. The FS evaluated multiple alternatives to address the PCBs in the Hudson River sediments

(EPA 2000). The alternatives evaluated included some larger and some smaller than the one
ultimately selected. These alternatives included no action and MNA as well as active remediation
alternatives involving capping of target areas with dredging of hot spots (capping of 207 acres and
removal of 1.73 million cubic yards [cy] of sediment), dredging of target areas exceeding certain
criteria (targeting 493 acres, with removal of 2.65 million cy of sediment), and extensive dredging of
most PCB-containing sediments in the Upper River (targeting 964 acres, with removal of 3.82 million
cy of sediment). These alternatives were evaluated based on the remedy selection criteria set forth in
the National Contingency Plan (NCP) under the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA).? The evaluation utilized a computer PCB fate and
transport model developed by EPA to simulate and compare the results of the various alternatives in
terms of the time necessary to reach certain remediation goals established by EPA. All of the
alternatives evaluated, even the most extensive, required reliance on fish consumption advisories and
fishing restrictions for a considerable period of time to control exposure to PCBs via fish
consumption until the remediation goals were reached.

The conceptual site model underlying the remedy ties PCBs in fish and water to fine-grained
sediments, loads coming into the river from GE’s Hudson Falls and Fort Edward plant sites, and the
remnant deposits (FS, p. 1-41). Once the loadings from the plant sites and the remnant deposits
were controlled, the fine-grained sediments were deemed to be the principal source of PCBs to the
water column and the food web, in large part because of the biological activity in these sediments.
Coarse-grained sediments were found to be much less important in driving flux and fish PCBs (id.,
pp. 3-13 to 3-20).

In 2002, the ROD selected a remedy from the several alternatives evaluated, based on a careful
analysis of the NCP remedy selection criteria and tailored to the specific conditions of the Site. The
selected remedy involved dredging in the Upper Hudson River, with removal of sediments exceeding
certain numerical criteria, implementation of institutional controls, and MNA of the “PCB
contamination that remained in the river after dredging” (ROD, p. iii). EPA recognized the need to
strike a balance between massive dredging, which could severely damage the river ecosystem and
disrupt the local communities, and its view that remediation was necessary to reduce human health
and ecological risks via fish consumption. The larger dredging alternative involving removal of 3.82
million cy of sediment was rejected on the ground that, according to EPA’s own model, it would not
result in any significant incremental reduction in human health or ecological risks, and yet would cost

2 The NCP criteria comprise the following: two threshold criteria consisting of (i) overall protection of human health
and the environment and (ii) compliance with Applicable or Relevant and Appropriate Requirements (ARARS); five
primary balancing criteria consisting of (i) long-term effectiveness and permanence, (ii) reduction of toxicity mobility,
or volume through treatment, (iii) short-term effectiveness, (iv) implementability, and (v) cost; and two modifying
criteria consisting of (i) state acceptance and (ii) community acceptance, which are applied after a public comment
period.



much more, and thus would not be cost-effective as required by Section 121(b) of CERCLA. See ROD
p. 104, stating that “[t]he selected remedy . .. is $110 million less expensive than [the larger removal
alternative], without substantially greater reductions in ecological and human health risks”; and EPA’s
Responsiveness Summary p. 11-4, stating that “the incremental improvements in risk reduction
under the more aggressive remedy do not justify the additional $110 million in projected costs.”

The selected remedy in the ROD was based on a number of expectations and conclusions. These
included the following:

e The then-existing sediment dataset was limited. As a result, rather than setting a simple
requirement for removal of a set volume of sediments, the remedy was developed to require the
collection of substantial additional data and to use numerical removal criteria so that it could be
adapted to the new data collected after the ROD and before design and scaled to those results if
more or fewer PCBs were found. These criteria applied to PCBs with three or more chlorine
atoms (Tri+ PCBs). The criteria specified in the ROD were mass per unit area (MPA) of 3 grams
per square meter (g/m?) in River Section (RS) 1, 10 g/m? in RS 2, and select sediments with high
decision in a dispute on GE’s initial Phase 1 Dredge Area Delineation Report, EPA added surface
sediment concentration criteria of 10 milligrams per kilogram (mg/kg) of Tri+ PCBs in RS 1 and
30 mg/kg of Tri+ PCBs in RS 2 and RS 3, all applicable to the top 12 inches of sediment (EPA
2004). The application of both the MPA and the surface sediment criteria was to be based on
sampling designed to identify areas of sufficient size exceeding the criteria to warrant removal
from an engineering perspective (not to identify or designate for removal every discrete location
exceeding the criteria).*

e The remedy would involve remediation of 493 acres and removal of 2.65 million cy of sediment,
estimated to contain approximately 70,000 kilograms (kg) of Total PCBs, from approximately 40
miles of river, with the majority occurring in RS 1 (ROD, pp. i, ii, 60, 94).

e The dredging would be performed in two phases, with Phase 1 to constitute the first year of the
dredging project, to be performed at a reduced rate for evaluation purposes, and Phase 2 to
constitute the remainder of the dredging project (ROD, pp. iii, 95).

¢ Although the remedy required dredging only in the Upper Hudson River, it included MNA for the
PCB contamination remaining in the river after dredging, which includes the PCBs in the Lower

3 EPA divided the Upper Hudson River into three sections: River Section 1, extending from the former location of the
former Fort Edward Dam to the Thompson Island Dam (approximately 6.3 river miles) and comprising the Thompson
Island Pool (TIP); River Section 2, extending from the Thompson Island Dam to the Northumberland Dam
(approximately 5.1 river miles); and River Section 3, extending from the Northumberland Dam to the Federal Dam at
Troy (approximately 29.5 river miles).

4 EPA's Responsiveness Summary explained that the criteria “were applied more as guidelines rather than absolute
rules,” and that “it is not appropriate to apply the criteria on a strict basis because of the high degree of variability of
the sediment contamination; an isolated high value in the middle of a region of low remediation does not represent
an appropriate remediation target” (EPA 2002b, p. 4-20). It also explained that other factors “such as sediment type,
bathymetry, and proximity to shore” are also relevant (id.), and further that EPA’s approach “serves to yield areas of
sufficient size to permit an efficient dredging operation” (id., p. 4-21).



Hudson River (part of the same Site) that are attributable to releases from the GE facilities in the
Upper Hudson River. Indeed, EPA explained the benefits of the remedy for the Lower Hudson as
well as the Upper Hudson River (ROD, pp. 51, 75, 103-105).

e PCBs would be left behind in the river, but those PCBs would be either buried (and not available
for exposure) or at acceptable levels such that the surface sediments of the non-dredge
sediments would be expected to recover at acceptable rates.

¢ Inselecting PCB inventory (i.e., MPA) as a criterion for removal, it was understood that, in most
cases, the majority of the PCB inventory was found in the top 9 inches of the sediment (FS, p.
3-17). Finding PCBs more deeply buried was not a relevant criterion. In fact, deeply buried PCBs
could be left in place in the downstream river sections as defined by the “select” criterion for RS 3.

e The remedy was expected to achieve certain Remedial Action Objectives (RAOs) in fish, water,
and sediments over time (ROD, pp. 50-51). To achieve these RAO, numerical Remediation Goals
(RGs) were established for PCBs in fish and water, but not sediment (id.). These included:

- A health-based RG of 0.05 mg/kg in fish fillets, which would allow for human consumption of
one fish meal per week;

- Interim health-based RGs of 0.4 and 0.2 mg/kg in fish fillets, which would allow for
consumption of one fish meal every 2 months and one fish meal every month, respectively;

- Ecologically based RGs of 0.3 to 0.03 mg/kg based on consumption of larger fish
(represented by largemouth bass) by the river otter, and 0.7 to 0.07 mg/kg based on
consumption of smaller fish (represented by spottail shiner) by mink; and

- Surface water Applicable or Relevant and Appropriate Requirements (ARARS) of 500 ng/L, the
federal maximum contaminant level for drinking water; 90 nanograms per liter (ng/L), the
New York standard for protection of human health and drinking water; 14 mg/L, the federal
water quality criterion for freshwater (based on fish consumption by mink); and 30 ng/L, the
federal water quality criterion for saltwater, in any affected saltwater.®

Achievement of those RGs, particularly for fish, would take a number of years after the remedy
was complete. The specific times presented in the ROD to reach the various target levels in fish
were presented for the purpose of comparing the relative effectiveness of the remedial
alternatives, not as absolute predictions of those time periods. However, under all alternatives, it
was recognized that it would take a substantial amount of time for fish PCB concentration to
reach levels that would allow unrestricted consumption. For example, under the selected
remedy, achievement of the RG of 0.05 mg/kg, allowing for human consumption of one fish meal
per week, would not be achieved in RS 1 and RS 2 within the model projection period (59 years
from completion of dredging) and would be achieved in RS 3 in 43 years. Achievement of the
interim RGs of 0.4 and 0.2 mg/kg, which would allow for lesser amounts of consumption, would
still take several years after completion of the remedy, ranging from 16 to >59 years in RS 1 and

5 The other surface water ARARs listed in the ROD (pp. 50-51) were waived by EPA as technically impracticable to
attain (ROD, p. 107).



RS 2 and 2 to 6 years in RS 3. For comparison, the most extensive removal alternative
considered would not substantially accelerate these times. For example, under that alternative,
the RG of 0.05 mg/kg would still not be achieved in the Upper Hudson River as a whole within
the model projection period (see ROD, p. 103).

¢ In the meantime, human exposure via fish consumption would be controlled through fish
consumption advisories and fishing restrictions (ROD, pp. iv, 96). As EPA stated, “the
protectiveness of the selected remedy is further enhanced through continuation of institutional
controls, such as the fish consumption advisories and fishing restrictions” (id. p. 106). EPA noted,
however, that these controls depend on voluntary compliance and thus do not entirely eliminate
human exposure to PCBs, and that they also do not protect piscivorous ecological receptors (id.,
pp. 79, 104; Responsiveness Summary, pp. 3-25, 11-1).

e Overall, “[t]he selected remedy is protective of human health and the environment” (ROD p. 106).
EPA reached this conclusion even though it recognized it would take substantial time after
dredging to achieve the RGs for fish and that the institutional controls in the meantime would
not totally eliminate PCB exposure via fish consumption.

e Monitoring after dredging to determine when RGs are reached was an integral part of the
remedy (ROD, pp. iv, 61, 96) and the data to be collected were critical to allow objective
evaluation of the remedy. The inclusion of post-construction monitoring as a critical part of a
remedy for contaminated sediments is consistent with EPA’s Contaminated Sediment
Remediation Guidance (EPA 2005), which makes clear that such monitoring should be a part of all
sediment remedies to determine if the remedial actions are effective and if and when cleanup
levels and RAOs are met (pp. 7-17, 8-1).

The above expectations and conclusions were well known to the parties who participated in
discussion of the ROD remedy, including the same ones commenting today. Indeed, the State of
New York, including NYSDEC and the NYSDOH, concurred with the remedy specified in the ROD
(Crotty 2001), with the understandings described above.

2.2 Implementation of Dredging Portion of Remedy

After EPA selected the remedy, GE proceeded to conduct the necessary sampling and design work
under administrative consent orders with EPA (EPA 2002c, 2003). During pre-design, an extensive
sampling program was implemented. The sampling program found more PCBs than described in the
ROD; but, as noted above, the remedy was designed to accommodate such findings by using
numerical removal criteria that would be applied to the actual PCB mass and concentrations found
so as to scale the remedy to the sampling results. Based on the extensive sediment sampling and
other data collected by GE, GE completed and EPA approved Phase 1 and Phase 2 Dredge Area

6 To achieve the 0.4 mg/kg target level, the ROD estimated that it would take the following amounts of time from the
completion of dredging: 17 years in RS 1, 16 years in RS 2, and 2 years in RS 3, with an average of 5 years. To achieve
the 0.2 mg/kg target level, the ROD predicts that it would take the following amounts of time from the completion of
dredging: over 59 years in RS 1, 32 years in RS 2, and 6 years in RS 3, with an average of 16 years. To achieve the
0.05 mg/kg RG, the ROD predicts that it would take over 59 years (more than the model projection period) in RS 1
and RS 2 and on average, and 43 years in RS 3. See ROD, pp. 72-73, 103, 106; Responsiveness Summary, Book 3,
Table 363176-5.



Delineation (DAD) Reports in 2005 and 2007, respectively (QEA 2005, 2007), delineating the
horizontal and vertical extent of the dredge areas to meet the applicable removal criteria established
by EPA and thereby to satisfy the requirements of the ROD for sediment removal.

In 2005, GE and EPA executed a Consent Decree (CD) to govern implementation of the remedy (EPA
and GE 2005). It provided that GE would carry out Phase 1 of the dredging project and that, after a
post-Phase 1 peer review and EPA’s decision on any changes to the performance standards and the
scope of the project for Phase 2, GE would elect whether to perform Phase 2 under the CD. The CD
included a Statement of Work for Remedial Action and Operation, Maintenance, and Monitoring
(SOW), which set forth general requirements and procedures for the remedial action.

GE conducted Phase 1 of the remedial action in 2009. In 2010, following a peer review and EPA’s
issuance of revised performance standards and a revised SOW, GE agreed to conduct Phase 2 of the
remedial action. GE conducted Phase 2 of the dredging in 2011 through 2015, with final completion
of the required habitat replacement/reconstruction in 2016. Both Phase 1 and Phase 2 of the active
remedial action were based on design documents approved by EPA.

By GE’s estimate, the remedial action removed 2,754,324 cy of sediments and 146,015 kg of Total
PCBs (45,681 kg of Tri+ PCBs). Approximately 10% of this removal occurred during Phase 1, with the
remainder in Phase 2. These estimates are similar to EPA’s estimates, which are that the dredging
removed 2,641,926 cy of sediments and 155,760 kg of Total PCBs (48,600 of Tri+ PCBs) (Second FYR,
p. 20). The PCB mass removed was much greater than anticipated. The Second FYR estimates that
the PCB mass removed was 2.23 times greater that the ROD estimate of 69,800 kg (id., p. 41) and
constituted 72% of the overall PCB mass from the Upper Hudson River, compared to 65% assumed
in the ROD (id., p. 4). By GE’s estimate, as discussed further in Section 6.1 below, over 79% of the
PCB mass in the river was removed, and the estimated mass remaining in non-dredge area is similar
to the ROD estimates.

In addition, the EPA performance standards allowed for engineered capping of residual sediments
following dredging in certain limited circumstances — e.g., where the average Tri+ PCB surface
concentration after the initial dredging pass was greater than 1 mg/kg but less than 27 mg/kg and
re-dredging was not required to address remaining PCB inventory (Tri+ PCB concentrations greater
than or equal to 6 mg/kg in sediments deeper than 6 inches) or where inventory or surface
concentrations above 1 mg/kg were still present after a second dredging pass). During Phase 1,
approximately 84,000 square yards (17.3 acres) were capped out of approximately 48 acres dredged
(about 36%). In Phase 2, based on a Nodal Capping Index (NCI) developed by EPA, which was
designed as a surrogate for the percentage of area capped but excluded certain capped areas from
that metric, the percentage of the total Phase 2 area dredged that was capped, as measured by the
NCI, was approximately 7.77%, and the percentage of the total Phase 2 area dredged that was
capped with inventory present, as measured by the NCI, was 0.50%. These percentages were well
below the capping limits established by EPA for Phase 2 and indicate that the capped areas generally
contain very low amounts of PCB mass.

GE completed the remedy specified in the ROD in accordance with the CD and all other requirements
established by EPA. Upon the completion of dredging, EPA noted that the project was an “historic
achievement” (EPA Statement on Hudson River Cleanup, Oct. 1, 2015). On December 23, 2016, GE



submitted a Remedial Action Completion Report (Parsons 2016). EPA has not to date approved that
report and issued a Certification of Completion of the Remedial Action, which is defined in the CD to
exclude post-construction operation, maintenance, and monitoring (OM&M). EPA is required under
the CD (Paragraph 57.e) to respond to GE'’s request for such a Certification of Completion no later
than one year of submission of the completion report.

In short, GE has respected the process that EPA followed in selecting the remedy, and it has fully
implemented the construction portion of the selected remedy. All parties should likewise respect
that process, which included substantial public input along the way, and allow the next step in the
remedy, long-term monitoring, to proceed without prejudging the outcome.

2.3  First Five-Year Review

In June 2012, during the implementation of Phase 2 of the dredging project, EPA completed the first
Five-Year Review and issued the First Five-Year Review Report (First FYR; EPA 2012). In that report,
EPA recognized that PCB levels in surface sediments were higher than expected at the time of the
ROD (id., p. 27). Based on the post-ROD sampling results collected prior to dredging, EPA estimated
that the recovery rate of surface sediments would be greater than predicted in RS 1, comparable to
predicted in RS 3, and notably lower than predicted in RS 2 (id., p. 33). As to the RS 2 estimate, EPA
concluded that, given the “uncertainties in the model forecasts,” the “long periods anticipated to
achieve the remedial goals,” and the favorable findings in RS 1 and RS 3, “EPA believes that the
design of the dredging and MNA remedy will achieve the RAOs and specific fish remediation goals
identified in the ROD and that this potential delay to achieve remedial goals in River Section 2 is not
deemed a sufficient reason to modify the remedial design” (id.), and thus “additional dredging is not
necessary to achieve the ROD obijectives” (id., p. 32). EPA determined that the remedy under
construction “will be protective of human health and the environment upon completion,” and that
“[i]n the interim, human exposure pathways that could result in unacceptable risks are being
controlled” (id., p. 40).

The First FYR also included a few specific near-term recommendations — that additional sampling
should be performed in an area adjacent to dredge Certification Unit (CU) 1, that additional surface
sediment data should be collected from RS 2 and RS 3, that EPA would work with the State to assess
whether additional and/or more effective outreach techniques are available to communicate fish
consumption advisories and fishing restrictions, and that navigation dredging might be necessary as
the dredging project moved south (id., p. 39). These recommendations were subsequently
implemented, although, instead of additional sampling in the area adjacent to CU 1, GE conducted
additional dredging in that area, as agreed with EPA.



3 EPA’S SECOND FIVE-YEAR REVIEW

3.1  Purpose of Five-Year Review

In reviewing EPA’s Second FYR, it is important to recognize that the purpose of a five-year review is
very different from the purpose of the original ROD which selected the remedy. Under EPA’s
guidance, the purpose of a five-year review is to “evaluate the implementation and performance of a
[previously selected] remedy in order to determine if the remedy is or will be protective of human
health and the environment” (EPA 2001, p. 1-1). It does this by assessing whether the previously
selected remedy is functioning as intended, whether the risk assumptions and RAOs underlying that
remedy remain valid, and whether there is any other, new information that could call into question
the remedy’s protectiveness (id., p. 4-1). This process is a technical assessment of how the already-
selected and implemented remedy is performing. It is not an opportunity to restart the remedial
selection process or look anew at remedial alternatives. Instead, its focus is to determine whether
the data continue to support EPA’s expectations when it decided on the remedy in the first instance,
and if not, to develop appropriate recommendations.

3.2 EPA Determinations

Consistent with the purpose of the five-year review, EPA determined in the Second FYR that the
remedy for OU2 was implemented and is functioning as intended, consistent with the expectations in
the ROD, and that additional monitoring is necessary to confirm that it continues to do so (pp. 3-6).
EPA determined further that the remedy will be protective of human health and the environment in
time (namely, when the MNA component of the remedy is completed), and that in the interim, the
state fish consumption advisories and fishing restrictions control human exposure pathways, to the
extent practicable, as anticipated in the ROD (pp. 8, 71). Thus, the Second FYR did not identify the
need for additional response actions other than OM&M.



4 SUPPORT FOR EPA DETERMINATIONS

4.1 The Remedy Is Functioning as Expected.

EPA’s determination that the remedy is functioning as intended is fully supported by the available
data. In this regard, it is important to recognize that the water column and fish data are more
important than the sediment data in evaluating the recovery of the river and whether the RAOs and
RGs set forth in the ROD are being achieved. The water and fish data are better indicators of
recovery because they reflect the overall impact of the remediation and natural recovery on the PCB
concentrations in the river and because there are consistent, long-term data sets available, whereas
there is no single, consistent sediment data set available and sediment concentrations are highly
variable. Moreover, the ROD establishes numerical RGs for PCB concentrations in fish and refers to
numerical PCB concentrations in water as ARARs (see ROD, pp. 50-51), whereas there are no such
numerical RGs or targets for sediment. Therefore, it is critical to take account of the water column
and fish data in evaluating the recovery of the river and assessing achievement of the RAOs and RGs.
The sediment data are not sufficient for that objective, although they are part of the overall picture.
EPA has made the determination that the remedy is functioning as expected because the rates of
recovery estimated from the data collected during the pre-dredging period (1995 to 2008) are
internally consistent across media and are consistent with expectations presented in the ROD. EPA
has also evaluated the benefit of the remedy in terms of reduction of PCB concentrations in water,
fish, and sediment both before and after dredging. In terms of the remedy benefit, data collected in
2016 are consistent with ROD expectations but additional data are needed to fully assess the post-
remedy recovery. Pre-dredging and post-dredging recovery are discussed below.

4.1.1 Pre-Dredge Rates of Recovery

EPA has estimated water column Tri+ PCB recovery rates from data collected during the
pre-dredging period when the river was undergoing natural recovery; those estimated recovery rates
are 10%, 13%, 5%, and 6% per year for Thompson Island Dam, Schuylerville, Stillwater, and
Waterford, respectively (Second FYR, Appendix 1, p. 4-2). These rates are generally consistent with
rates of 10%, 10%, 10%, and 11% per year that EPA estimated for these stations by the HUDTOX
model results presented in the ROD (id., Appendix 1, Table A1-7), although declines are slightly lower
than expected at Stillwater and Waterford. This may be due, in part, to variability in the data,
particularly at high flows. That variability can be controlled, to some extent, by focusing on PCB
water column concentrations measured during low-flow periods. Using rates based on summer low-
flow data (July through September) would thus increase confidence in the rates of decline.” Those
rates, estimated at 11%, 12%, 8%, and 9% per year for these stations, are more comparable to ROD
expectations (Figure 1).

EPA has noted that pre-dredging rates of decline estimated from Upper Hudson River fish tissue
data typically range from 12% to 20% per year on a wet-weight basis and have an average of 8% on

7 Analyses in the Feasibility Study acknowledge the seasonal variability of PCB flux due to biological activity and the
correlation of water concentration to river flow (FS p. 3-12,). By constraining the rate of recovery estimates to periods
when it is believed that biological activity is at its highest (i.e., summer) and filtering those summer data to flow bins,
some of the variability in the data can be controlled, thereby allowing more certainty in the recovery estimates.
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a lipid-normalized basis for the adult sport fish species (Second FYR, Appendix 3, pp. 4-5, 4-6). These
rates are generally comparable to the ROD model predictions, as the majority of the rates estimated
for the different species are within a factor of two or three of the model predictions (id., Appendix 3,
Table A3-4). GE's own analyses of the rates of recovery for fish on a species-by-species basis and for
each pool of the Upper River (Figures 2a to 2f) are generally comparable to the species- and
location-specific rates presented by EPA in Table A3-3.8 This further supports EPA’s estimated rates
of recovery for fish.®

4.1.2 Post-Dredging Remedy Benefit

The 2016 sediment data in the non-dredge areas show that recovery has occurred relative to the
sediment data collected during design. Based on the analysis provided in the First FYR (and
repeated in the Second FYR), the RS-wide average surface sediment concentrations were reduced
due to dredging by 87%, 36%, and 5.1% in RS 1, RS 2, and RS 3, respectively (Second FYR,

Appendix 4, Table A4-5). When accounting for natural recovery as well, the Second FYR reports
percent reductions that range from 80% to as high as 96% (id.), indicating that the primary source of
PCBs to the water column has been greatly reduced. These reductions are clearly reflected in the
water column data, with 2016 results consistent with ROD expectations (id., Appendix 1, Table A1-10)
and lower than concentrations prior to and during dredging (id., Appendix 1, Figures A1-1 and A1-5).
Using the data collected during low-flow periods (in this case, May through December) to control for
some of the data variability, comparisons of PCB water concentrations before and after dredging
show 73%, 58%, and 52% declines at Thompson Island, Lock 5, and Waterford, respectively (Figure
3a). The 2016 water data also indicate that the water column ARARs that had been deemed
attainable in the ROD (excluding the 14 ng/L freshwater quality criterion, discussed in Section 6.6)
have been reached consistently. Finally, the 2016 fish results suggest that fish are beginning to
recover (see Second FYR p. 45), but more data are needed. The Second FYR notes that median PCB
concentrations in largemouth bass in 2016 were close to the interim RG of 0.4 mg/kg and those in
yellow perch achieved that level (id.).

In short, the initial data on PCB levels in the water column, fish, and surface sediment are promising
and provide preliminary indications of a positive system response to the remedy. However, as EPA
recognizes (id., p. 5), data from the initial year after dredging “are not sufficient to identify post-
dredging trends with a high degree of confidence, and likely reflect continued impacts from
dredging operations,” and hence “additional monitoring is needed” to fully assess the post-remedy

8 The 1997 data for RS 2 on Figures A3-3A and A3-10A in Appendix 3 of the Second FYR appear to be plotted in error
and are not included on GE's plots; the source of these data appears to be the PTI Food Web Study (PTI 1998), which
was only conducted in the Thompson Island and Stillwater Pools (located in RS 1 and RS 3, respectively). The NOAA
on-line database for the Hudson River incorrectly lists the river mile for these data as 187, which falls within RS 2 and
thus is the likely source of the error.

9 As noted above, the water and fish data are better indicators of recovery than sediment data, which produce
uncertain recovery rates. Nevertheless, we note that EPA’s estimated rates of decline from the sediment data range
from 5% to 7% (Second FYR, Appendix 4, Table A4-4), which are consistent with the HUDTOX model predictions and
support the rates estimated by the water and fish data.
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recovery of the River. This is consistent with the fact that, as noted above, monitoring was an
integral part of the remedy.

4.1.3 Independent Support by Hudson River Foundation Report

EPA’s conclusions are largely supported by the recent independent expert report for the Hudson
River Foundation (HRF), entitled An Independent Evaluation of the PCB Dredging Program On the
Upper and Lower Hudson River (Farley et al. 2017). That report concluded that the dredging and
natural recovery in the river resulted in a reduction of PCB concentrations measured at Waterford
report also concluded that the data to date preliminarily indicate decreases in PCBs in fish tissue (id.,
p. ii).1° Finally, the HRF report concluded that monitoring should continue for the foreseeable future
to determine whether the remedy plus ongoing natural recovery will reduce PCB concentrations to
acceptable levels. It stated (id., p. 17): “As described in the ROD (EPA 2002), additional years of MNA
will be required to meet [Total PCB] target levels and remediation goals for fish. Post-dredging
monitoring is therefore expected to continue into the foreseeable future to determine if MNA will be
effective in reducing PCB concentrations to acceptable levels or if additional remedial action will be
required.” GE agrees with that conclusion and will be discussing the long-term monitoring program
for the Hudson River with EPA. 1

4.1.4 Institutional Controls Are Operating as Expected.

As noted in Section 2.1, EPA concluded in the ROD that institutional controls in the form of fish
consumption advisories and fishing restrictions would control human exposures until the long-term
RG of 0.05 mg/kg in fish fillets is met, but it recognized that these advisories and restrictions are
based on voluntary compliance and thus would not totally eliminate human exposures and that they
also would not prevent ecological exposures. Even considering those qualifications, the ROD
concluded that the remedy would be protective (p. 106).

10 However, there are some conclusions in the HRF report that warrant further analysis — namely, the statements
related to remedy benefit under high-flow conditions and the impact of the remedy on forage fish concentrations (p.
ii). While a flow versus concentration relationship is an acceptable approach to compare pre- versus. post-dredging
data, no conclusions can be drawn with respect to high flow. The post-dredging high-flow data available at the time
of the HRF report was one event in February 2016 — the first high-flow event after the dredging was complete. One
event is not enough data to draw any conclusions, especially considering the PCB concentrations for this particular
event may have been impacted by redeposited sediments. With respect to the report’s conclusions on forage fish,
the report’s use of geometric means of PCB concentrations in the various species of forage fish biases the comparison
of pre- and post-dredging concentrations because the geometric means are driven by outliers and thus do not
represent the average exposure to predators. Comparisons of arithmetic mean concentrations in the forage fish
before and after dredging are more appropriate because they are not as affected by outlying values and represent the
average exposure concentrations available to predators. Comparison of pre- and post-dredging arithmetic means
indicates that the post-dredging concentrations are lower for all stations except two stations in the Northumberland
Pool (ND1 and ND2) (Figure 4). For those two stations, the HRF report compares different species pre- and post-
dredging, which should not be done because of differences between exposure sources, bioenergetics, etc.

11 Those discussions will include the HRF report’s suggestions for long-term monitoring.
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The institutional controls are operating as expected, as EPA recognizes (Second FYR, pp. 61-62).
Indeed, under the CD (1 72), GE provided $4 million to New York State to support the State’s
implementation of fish consumption advisories and fishing restrictions, and NYSDOH has taken
numerous steps to improve outreach and communications (as described in Appendix 13 to Second
FYR). In addition, GE has agreed, as part of OM&M, to conduct supplemental fish sampling for
NYSDOH's continued evaluation of the advisories (see Phase 2 OM&M Scope, EPA 2010, pp. 2-9 to
2-10). As EPA notes, and as the ROD acknowledged, these institutional controls are not, and were
not expected to be, fully effective in preventing all PCB exposures via fish consumption. However, as
a result of the above-described efforts, these controls are as effective as practicable to control
exposures, as the ROD contemplated.*?

4.2 The ROD’s Conclusion on Protectiveness Remains Valid.

As shown above, the ROD concluded that the selected remedy is protective of human health and the
environment. As also shown above, the remedy is functioning as expected to date. As a result, the
ROD’s conclusion on protectiveness remains valid. EPA’s current protectiveness determination in the
Second FYR is phrased differently — i.e., that the remedy will be protective upon the completion of
MNA - but it has the same effect: that the remedy is expected to be protective and thus no
additional dredging is necessary at this time. As EPA recognized in the ROD and continues to
emphasize, long-term monitoring of fish, water, and sediment will be necessary to evaluate the
river’s rate of recovery and thus to determine the long-term protectiveness of the remedy. As shown
above, initial results are promising and consistent with expected rates of decline, and in the interim,
human exposure pathways that could result in unacceptable risks are being controlled to the extent
practicable, as expected in the ROD.

12 The Second FYR sates that, in addition to these controls, “additional institutional controls may be needed in order
to protect the subaqueous caps installed by GE during the dredging and to protect area in which GE conducted
habitat reconstruction and replacement measures until, for example, the new plantings become established” (p. 69).
EPA notes that such additional controls “may include restrictions on anchoring and other activities that may damage
the caps or the new plantings” (id). GE is available to discuss such controls with EPA and, as necessary, with the New
York State Canal Corporation and the U.S. Army Corps of Engineers.
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5 LACK OF JUSTIFICATION FOR ADDITIONAL DREDGING

Some have argued that the data collected have shown that the remedy outlined in the ROD and
implemented by GE is not protective and that additional dredging is necessary. Specifically, NOAA,
the State of New York, and a number of environmental groups have argued that the sampling
conducted following the ROD showed more PCBs and higher concentrations in the river than were
known or expected at the time of the ROD and that, as a result, PCB levels in fish are not declining
fast enough and more dredging is needed.

To begin with, this argument fails to recognize that, in selecting the remedy in the ROD, EPA already
considered more extensive dredging remedies. EPA’s analysis clearly demonstrated that additional
dredging beyond the selected remedy would not deliver better results in a significantly shorter time
frame. In fact, as discussed in Section 2.1, it showed that even the most extensive removal alternative
would not be significantly more protective than the chosen remedy and would not appreciably
reduce the number of years to achieve the same target levels.

The arguments for more dredging are also inconsistent with the purpose of the five-year review. As
explained above, the purpose of a five-year review is to evaluate whether the selected remedy is
functioning as intended and expected, not to begin a new evaluation of the most appropriate
remedy. In this case, as also discussed above, the purpose of the Second FYR, conducted only a year
or so after the remedial construction was completed, is to evaluate whether the remedy so far is
operating as intended, given the expectations at the time of the ROD. The calls for additional
dredging, at their core, improperly seek to have EPA go beyond that purpose and reinitiate the
remedy selection process. The efforts to have EPA require more dredging at this time, before there
has been anything close to sufficient time to assess whether the selected remedy will continue to
function as intended, conflict with the purpose of the Second FYR and have no basis.

In addition, the advocates’ claims for more dredging are not supported by the materials on which
they rely, as shown in the following sections.

5.1 NOAA’s Model Emulation Is Inaccurate and Misleading

One of the documents on which the advocates for more dredging place primary reliance is a
publication by NOAA and its consultants (Field et al. 2016), reporting on a “model” which they
developed, and which they call a “model emulation,” to estimate future fish concentrations in the
Hudson River. The authors of this article claim that their model emulation shows that fish in the
Lower Hudson River will recover at a much slower rate than was predicted by the EPA model used in
selecting the remedy.

EPA prepared a review and critique of this work in 2016 based on information available (EPA 2016).
EPA found substantial flaws in this study that undermine its credibility, and concluded that this
model “is based on analyses that did not reflect the breadth of project sediment data or the variety
of fish species data across sampling stations in the Upper and Lower Hudson River, and therefore is
not supported by the available evidence” (id., p. 3). Accordingly, EPA stated that it disagrees with
NOAA'’s conclusions (id., p. 7). However, due to the lack of the necessary information, EPA was
unable to obtain and run the model emulation.
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Contrary to accepted scientific practice, NOAA inexplicably did not compare its model predictions to
actual data. In February 2016, a request was made under the Freedom of Information Act for the
model code and documentation in order to allow such a comparison to be made independently.
After numerous delays, the first production of information was made in April 2017, over a year after
the request was made. With the model now available, it is possible to reproduce NOAA's results,
particularly during the time period prior to dredging, for which the model predictions can be
compared to actual data from the river.*®* The comparison shows that the NOAA model projections
for PCB levels in surface water from 2004 through 2008 and for PCB concentrations in fish from 1998
through 2008 are considerably higher than those seen in the actual data for those years,
demonstrating that the NOAA model substantially overpredicts actual PCB concentrations in fish.

This comparison is described in detail, along with other flaws in the NOAA model emulation, in the
detailed technical critique provided in Attachment A. The key fatal flaws may be summarized as
follows:

o NOAA's estimated historical recovery rate is highly uncertain as it is based on limited sediment
data and ignores water and fish data. Fish and water concentrations estimated from the 3%
recovery rate that the authors estimate from the sediments, without any model emulation, result
in predicted concentrations that are much higher than the actual data.

o The model emulation is based on the FS model, which NOAA claims is inaccurate. This approach
to developing a model based on an allegedly inaccurate one is illogical.

e The model emulation is a flawed, unconstrained, curve-fitting exercise; slight adjustments using
alternate fits of the model result in large differences in estimated water and fish concentrations.

e Validation of the model with available measured data was not conducted. Model-data
comparisons were limited to data that were manipulated through an unsupportable upward
adjustment. The failure to compare the model results to the available data was unjustifiable. As
noted above, accepted scientific protocol requires model validation by comparing predicted
results to actual data, and comparison of the NOAA model predications to actual water and fish
data prior to dredging demonstrate that the model emulation is invalid and greatly
overestimates the water column and fish PCB concentrations.

For these reasons, the NOAA model emulation cannot be used to reliably predict future river
conditions and in fact produces highly misleading results. As such, it cannot support the claims of
those who attempt to rely on it.

5.2 NOAA’s Comparison of Data with EPA’s Model Does Not Undercut EPA’s
Conclusions on Recovery Rates
NOAA also claims that the fish, surface sediment, and PCB load data do not support the recovery

rates predicted by EPA’s model used in the ROD, but show slower recovery (Field and Rosman 2016).
These claims are likewise unwarranted.

13 While the model emulation code has produced results close to those reflected in the published article, there are
some differences, indicating that the results presented in the article were not well documented or preserved for
reproducibility.
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NOAA asserts that the rates of recovery for water reported by EPA are overestimated because they
include a period of active source control (id., Slides 5 and 6). However, as noted in the Second FYR,
land-side remedial efforts related to the Allen Mill event were largely completed by April 1995
(Second FYR, Appendix 1, p. 4-2). Thus, “the period from 1995 to 2008 represents a period of MNA
subsequent to the Allen Mill event” and shows declines in water column PCB levels from 5% to 13%
across the four routinely monitoring stations (id., Appendix 1, p. 4-2).

NOAA argues that rates of recovery estimated from the fish data are overestimated due to a fish
processing protocol change in 2007 (a change from analyzing fish samples with the rib on to
analyzing such samples with the rib off) (Field and Rosman 2016, Slides 7-8). EPA has acknowledged
the possibility of some bias on a wet-weight basis based on a special study that evaluated the impact
of the protocol changes (Second FYR, Appendix 3, p. 3-4), and for this reason limits the date range
for the recovery calculations based on wet-weight data to 1995 to 2006 for fish processed as
standard fillet, prior to any change in processing protocol. EPA included the standard fillet data
through 2008 for lipid-normalized recovery estimates because the bias in PCB concentration in
lipid-normalized fish tissue concentrations due to the change in protocol was determined to be less
than 20% (id., Appendix 3, p. 3-4), which is well within the acceptable range of measurement error.

NOAA contends that the measured loads to the Lower River were 3 times higher than that predicted
by the FS model right before dredging and that the load showed “little evidence of decline” (Field
and Rosman 2016, Slide 10). In fact, however, the updated FS model in the Second FYR does not
support the claim of a 3-fold underprediction, indicating that most of the underprediction was
related to the flows used in the original FS model. Moreover, pre-dredging PCB water
concentrations during the baseline monitoring program (BMP) showed reductions at Waterford,
indicating that loads to the Lower River were declining (see Figure 1, lower right panel).

NOAA maintains that that the recovery is not functioning as intended because fish concentrations
are higher than predicted by the model during the BMP period (Field and Rosman 2016, Slides
11-12). However, for the Upper Hudson River species-weighted average comparison, these reviewers
have limited their model-data comparisons to data that have been adjusted. The basis and method
for the adjustment are not presented, but are presumably similar to the approach they used in the
NOAA paper discussed in Section 5.1, which we have shown is unsupportable (see Attachment A).
The Lower Hudson River model-data comparison relies on the Farley model, which was not fully
calibrated (Second FYR, Section 5.1.1.3.5). Additionally, EPA has noted that the lack of
correspondence between the fish decline rates in the Upper Hudson compared with those in the
Lower Hudson, as well as the lack of response in Lower River fish tissue concentrations to dredging
related releases of PCBs, suggest the presence of other sources of PCBs to the Lower Hudson (id.,
Section 5.1.1.3.4). Thus, due to uncertainty in the Farley model as well as the presence of other
sources to the Lower River, the Lower River fish tissue model-data comparisons presented by NOAA
should not be used to evaluate the remedy.

NOAA provides a comparison of the sediment design data to historical data and uses the sediment
data to assess recovery, claiming that such comparisons and assessments are relevant (Field and
Rosman 2016, Slides 13-14). However, as shown in Section 5.1 and Attachment A, such analyses with
the historical sediment data are highly uncertain and cannot be used to make reliable conclusions
about the recovery of the river.
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NOAA claims further that the underprediction of the amount of PCB mass in the targeted areas in
the ROD relative to what was actually removed is an indication that a “greater mass of PCBs remain
in the river post-dredging than EPA originally expected” (id., Slide 20). However, the data in the
non-dredge areas do not support this claim. As shown in Section 6.1 of these comments, the
amount of PCB mass in the non-dredge areas is at the levels predicted in the ROD. Much of the
underestimates in the targeted areas were due to the presence of woody debris; these types of
conditions generally do not exist in the non-dredge areas. Therefore, it is inaccurate to assume that
an underestimation of depth of contamination and PCB mass in the dredge areas results in an
underestimation in the non-dredge areas, as well.

Finally, NOAA asserts that the remedy has not had the impacts on the surface sediment PCB
concentrations in the Upper River as predicted by the ROD (id., Slides 21 and 22). However, as
discussed in Section 4.1.2, recent sediment sampling indicates that PCB concentrations in RS 2 and
RS 3 have declined in the non-dredge areas relative to pre-dredging levels. That, combined with the
removal of the higher PCB concentrations during the dredging, has resulted in reductions in the
average surface PCB concentrations of 80% to above 90% (relative to pre-dredging conditions) for
the three River Sections (Second FYR, Appendix 4, Table A4-5).

5.3 NYSDEC’s Arguments Do Not Support Their Claim of Unprotectiveness

NYSDEC believes that, even though it concurred in the ROD and even though GE implemented the
remedy specified in the ROD, the ROD remedy is nonetheless “not protective” of human health and
the environment, and that additional dredging is “likely necessary to accomplish the goals in the
ROD for achieving the targeted reductions in fish PCB concentrations in the time frames set forth in
the ROD” (NYSDEC 2016, pp. 41 and 40). NYSDEC contends that the remedy left greater-than-
anticipated PCB concentrations in the sediments, particularly in RS 2, and that as a result the remedy
will not achieve the targeted reductions in fish concentrations in the timeframes anticipated in the
ROD and additional dredging is needed to do so (see id., pp. 28-30, 36; see also Seggos 2016).
NYSDEC claims further that the dredging will result in “little additional improvement in fish PCB
concentrations in the lower Hudson, particularly south of Albany” (NYSDEC 2016, pp. 37, 40).

As noted in Section 2.2, the dredging removed a much greater amount of PCBs than anticipated, and
the PCBs remaining in the river are comparable to the ROD’s estimate (see also Section 6.1). With
respect to the point that the average surface sediment PCB concentration based on the design data
in RS 2 was higher than anticipated in the ROD, EPA already addressed that issue in the First
Five-Year Review, where EPA indicated that these concentrations and the associated recovery were
acceptable and were “not deemed a sufficient reason to modify the remedial design” (First FYR, p.
33). EPA has not changed that conclusion. Further, EPA analyzed sediment data collected in fall
2016 and received after NYSDEC'’s report was prepared; and it concluded that, based on a
comparison of the design data to those new data, natural recovery has occurred in of all the river
sections, with an apparent decline of a 88% in the RS 2 average (Second FYR, Appendix 4, p. 5-2).

Additionally, as mentioned in Section 4.1.2, the surface water concentrations at Lock 5 have reduced
by 58% relative to pre-dredging conditions, clearly indicating that the dredging has had a positive
impact on RS 2. While it is too early to make any definitive conclusions about the fish, the 2016 data
are promising but more data will be needed before a full assessment can be made. Further,
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NYSDEC'’s argument that the Lower River will see “little additional improvement” is not supported by
the most recent data. The 2016 water column data indicate reductions relative to pre-dredging
conditions of 59% and 36% at Albany and Poughkeepsie, respectively, reflecting the positive impact
of the remedy. See also Section 6.4 below.*

In addition to the comments discussed above, NYSDEC submitted comments on the Second FYR on
August 30, 2017, attempting to show that EPA has abandoned the expectations of the ROD and that
the remedy that was considered protective in the ROD is now not protective, so that additional
dredging is necessary. Those arguments are addressed in Attachment B, which shows that NYSDEC
has mischaracterized the ROD’s expectations and prejudged the results of the long-term monitoring.

5.4  The Independent Report for the Hudson River Foundation Supports the
Conclusion that Additional Dredging Is Unnecessary at This Time

The conclusion that additional dredging is not necessary at this time is supported by the
independent HRF report (Farley et al. 2017). As discussed above, that report concluded that, as
described in the ROD, additional years of MNA will be required to meet RGs for fish, and thus
monitoring will “continue into the foreseeable future to determine if MNA will be effective in
reducing PCB concentrations to acceptable levels or if additional remedial action will be required”

(p. 17; emphasis added). Given this conclusion, the report did not call for additional dredging before
the monitoring period is over.

14 NYSDEC also asserts that the remedy is not protective because fish consumption advisories allow PCB exposures to
anglers who do not follow those advisories and to ecological receptors (Seggos 2016, pp. 2-3; NYSDEC 2016, p. 36).
However, as shown above, those considerations were fully understood by all at the time that NYSDEC concurred in
the ROD.
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6 OTHER SIGNIFICANT COMMENTS

In addition to the general points discussed above, GE has a number of comments on the text and
appendices of EPA’s Second FYR document. This section presents some of the more significant
comments.®

6.1 PCB Mass Outside CUs

EPA’s Second FYR reports the Agency’s calculation that the mass of PCBs remaining in the River
outside of the dredged CUs is 60,500 or 56,400 kg, depending on the method used (p. 41 and
Appendix 2, p. 4-7). This appears to be an overestimate of the mass left in the river after the
dredging was completed. GE has performed its own calculations, which account for the biased
nature of the design data.'® Table 1 outlines the results of those calculations, along with GE’s
estimates of the mass removed and the mass capped or backfilled in the targeted areas and the
estimates originally provided in the ROD Responsiveness Summary (Table 363334-1). These
calculations are described in more detail in Attachment C. By these estimates, GE remediated
149,800 kg of Total PCBs by removing 145,890 kg and capping or backfilling 3,910 kg.'” GE has
further calculated that there are 34,530 to 37,900 kg of PCBs remaining in the non-dredge areas of
the river. This indicates that, while more mass was found in the targeted dredge areas than originally
predicted by the ROD, the dredging was effective in removing the majority of the PCBs in the river
(nearly 80%), and the amount of PCBs in the non-dredge areas estimated with the more robust
design dataset is consistent with what was estimated by the ROD to be left behind.*®

15 These comments should not be considered to indicate that GE agrees with all other statements or analyses in the
Second FYR. Rather, they represent GE's comments on certain selected portions of that document.

16 The pre-dredging sampling program was spatially biased, with more samples collected in areas of suspected
higher PCB concentrations (i.e., areas where finer sediments were encountered during a surface sediment type
survey). Therefore, when averaging the non-dredge area data, a spatially weighted average is preferred in order to
account for the biased nature of the sampling grid.

17 Due to a difference in calculation methods, GE's estimate of the mass removed is slightly different but not
significantly different from EPA’s estimate (155,739 kg).

18 The differences in the mass estimates between dredge and non-dredge areas may be related to different
characteristics of the river bottom in those areas (e.g., sediment type and grain size, depositional nature of the area,
extent of debris, etc.). There is more confidence in the mass estimates for non-dredge areas using the robust design
dataset because they are less affected by the characteristics that resulted in missed inventory in dredge areas.
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Table 1
Comparison of Total PCB Mass Estimates

ROD Estimate?! Post-Remedy Evaluation
Non- Mass
PCB Mass dredge % PCB PCB Mass Capped/ Non-dredge
River | Remediated Mass Mass Removed Backfilled Mass % PCB Mass
Section (kg) (kg) Removed (kg) (kg) (kg) Removed

1 36,000 9,200 80% 84,360 2,860 1,080-1,130 95-96%

2 24,300 3,800 86% 32,380 510 4,600-4,770 86%

3 9,500 24,500 28% 29,150 540 28,850-32,000 47-50%
Total 69,800 37,500 65% 145,890 3,910 34,530-37,900 78-79%

Note:
! Per Table 36334-1 in the ROD Responsiveness Summary

6.2 Natural Resource Injury

The Second FYR asserts that “PCB levels in surface sediments outside dredged areas remain elevated
and will continue to negatively impact trust resources” (p. 50). EPA has presented no definition of
“elevated” levels for purposes of this statement and no support for the assertion that PCBs in the
remaining sediments are negatively impacting the resources that are subject to the resource
Trustees’ natural resource damage (NRD) claims. The NRD process is separate from the remediation
process and has been underway for over 15 years. EPA presents no evidence, nor has there been any
showing, that the PCBs outside dredged areas are causing injury to the natural resources subject to
the NRD process. It is inappropriate for EPA to insert conclusions about NRD into this Five-Year
Review Report.

6.3 Homologue Conversion

The Second FYR states in the text that “[e]arly NYSDEC fish tissue samples were analyzed using
Aroclor-based methods, while more recent NYSDEC and GE samples were analyzed using congener-
based standards” (p. 56). In fact, as EPA recognizes in Appendix 3, “[flor both NYSDEC and GE data,
fish tissue analyses were primarily conducted using an Aroclor-based analysis, with a subset of the
samples analyzed using a more quantitative procedure based on PCB congeners” (p. 3-2; emphases
added). In any case, EPA states that, “[t]o ensure consistency and comparability across datasets, all
Aroclor-based results were converted to estimates of TPCB based on homologue equivalents
(TPCBwe) through application of conversions documented in Appendix 5” (p. 56). In Appendix 3, EPA
states further that the sum of Aroclors “is not always the most accurate representation of total PCB
concentration in fish,” and that thus “EPA developed relationships between the total PCB
concentration based on PCB congener or homologue values (TPCBke) and the sum of Aroclors”

(p. 3-3), and thereby converted all Aroclor-based results to TPCBHe.

GE has concerns with the statement questioning accuracy of fish tissue PCB concentrations
determined through Aroclor analysis. PCB concentrations measured in fish from the Hudson River
have consistently been analyzed using an Aroclor method, which is an EPA-approved method and
the method approved for fish tissue analysis in the Phase 2 Remedial Action Quality Assurance Project
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Plan (RAM QAPP; Anchor QEA and ESI 2012). Comparisons of Aroclor-based Total PCB (TPCB)
concentrations and congener-based TPCB concentrations for a subset of fish collected each year
have been provided to EPA annually in the Data Summary Reports from 2004 through 2011 and in
2013, 2015, and 2016. These comparisons have consistently shown that Aroclor-based TPCB
concentrations correspond well with the congener-based TPCB concentrations.

In addition, there are numerous issues, which EPA has not addressed, regarding the conversion of
Aroclor TPCB concentrations to TPCBre concentrations. These issues include the effects of species-
to-species variation on the conversion, the potential relationship of the conversion ratio to PCB
concentration, the possible equation to be used going forward, and how the conversion and the
TPCBHe metric will be applied in developing fish consumption advisories and assessing the
achievement of RGs. Given these issues, GE suggests that EPA indicate that the potential conversion
of Aroclor TPCB concentrations to TPCBre concentrations will be evaluated and discussed further
following the completion of this Five-Year Review.

6.4 Lower Hudson River

The Second FYR states that the Lower Hudson River contains “other sources of PCBs . .. (although
less significant than the GE sources at Hudson Falls and Fort Edward)” and has “very different”
characteristics from the Upper Hudson, and that “[i]t will therefore be important to collect additional
data and other information in order to better understand the PCB contamination in the Lower
Hudson River” (p. 70). It also states that “[t]he effects of PCB load reduction from the Upper Hudson
to the Lower Hudson are not yet fully known but are expected to benefit the recovery of the lower
river,” and therefore “it is important that the PCB load to the Lower Hudson continue to be
monitored under OM&M for the foreseeable future and additional information be collected about
other sources and PCB fate and transport to the lower river” (p. 57).

As discussed in Section 5, the advocates of additional dredging, such as NOAA and NYSDEC,
disagree with these conclusions and argue that the dredging project completed will not result in a
significant improvement in the Lower Hudson and that the fish in the Lower River will recover at a
much slower rate than was predicted at the time of the ROD, thus leading to the need for more
dredging.

The existing data suggest that the dredging project did and will benefit the Lower Hudson. As
shown in Figure 3a, the comparison of low-flow conditions at Waterford indicate a 52% decline in
PCB concentrations relative to pre-dredging levels, which translates to reduced loads to the Lower
River. While more data is needed to assess the concentrations and loads at higher flows, the
reductions that have been measured at low flow have positively impacted in the Lower River.

Figure 3b shows that PCB concentrations during low flow at Albany and Poughkeepsie have declined
59% and 36%, respectively, relative to pre-dredging concentrations.

However, as with the Upper River, and as EPA recognizes, it is critical to continue to obtain
monitoring data to evaluate trends in PCB levels in fish and water in the Lower River before the need
for other response actions can be assessed. That has always been part of the remedy, and GE has
been collecting these data and will continue to do so. That is the appropriate approach at present to
addressing the Lower River. There is no need for a full Remedial Investigation/Feasibility Study for
the Lower River at this time.
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6.5 Revised Risk Calculations for Ecological Receptors

The Second FYR discusses changes in exposure assumptions for EPA’s pre-ROD Human Health Risk
Assessment and Baseline Ecological Risk Assessment (BERA) and a revised Toxicity Reference Value
(TRV) for the BERA on pages 63 to 66 and in Appendix 11. Appendix 11 states that the TRV used in
the BERA was 0.044 mg/kg-BW/day based on the Lowest Observed Adverse Effect Level (LOAEL) in a
study by Restum et al. (1998), but that the authors of the appendix now use a TRV of 0.033 mg/kg-
BW/day based on the LOAEL in a newer study by Bursian et al. (2013), with a corresponding No
Observed Adverse Effect Level (NOAEL) of 0.011 mg/kg body weight per day (mg/kg-BW/day),
resulting in a more conservative estimate of risk (Appendix 11, pp. 2-6 to 2-7). Based on that revised
TRV, the ROD’s ecological RGs of 0.3 to 0.03 mg/kg PCBs in larger fish (represented by largemouth
bass) for protection of the river otter and 0.7 to 0.07 mg/kg PCBs in smaller fish (represented by
spottail shiner) for protection of mink were recalculated to ranges of 0.2 to 0.07 mg/kg for fish
consumed by the river otter and 0.34 to 0.11 mg/kg in fish consumed by mink (id., p. 2-7). These
recalculated ranges, EPA states, “would be narrower than and lie wholly within the original ranges
developed in the ROD,” and would “not affect the protectiveness determination of the selected
remedy with respect to ecological receptors” (id., p. 2-7; Second FYR text, pp. 65, 66).

Although, as EPA states, the revised TRV would not affect the protectiveness determination for
ecological receptors, it should be pointed out that the manner in which the results of the Bursian et
al. (2013) study were presented by the study authors has led to an incorrect interpretation of its
results. In that study, mink were fed diets containing varying amounts of PCB-containing fish
collected from the Hudson River. A 20% lethal concentration (LC20) for 6-week-old kits was
considered to represent a LOAEL, and this concentration was divided by an uncertainty factor of 3 to
estimate a NOAEL. EPA notes that the LOAEL and NOAEL from this study were 0.033 and

0.011 mg/kg-BW/day (Appendix 11, pp. 2-6, 2-7). These values were based on the authors’ reported
LC20 for kit mortality of 0.34 mg/kg in feed, as reported in Table 7 of that paper. That value,
however, did not take into account the mortality in the control group (which had zero exposure).
Indeed, kit mortality in the control group was slightly more than in the lowest PCB dose group
(administered a diet containing 0.72 mg/kg). Although GE does not necessarily agree with the
results of the Bursian et al. (2013) study, alternative values can be identified from that study to derive
more appropriate TRVs. In Supplemental Data Table S2, Bursian et al. (2013) report an alternative
LC20 for 6-week kit mortality of 1.4 mg/kg, which represents the LC20 compared to the control
group. This is very similar to the LOAEL for juvenile mortality and kit body mass (the two most
sensitive test endpoints) of 1.5 mg/kg PCBs in diet. That would lead to NOAELs and LOAELs about
four times higher than reported by EPA (0.135 and 0.045 mg/kg-BW/day), which would
correspondingly increase the TRV to a level higher than the value used in the BERA.

Because the TRV based on more appropriate values compared to the control group in Bursian et al.
(2013) is higher than the TRV used in the BERA, use of that study would result in a corresponding
increase in the ecological RGs. Alternatively, if the prior TRV continues to be used, review of this
newer study would not result in a change in the ranges of the ecological RGs.

6.6  Freshwater Quality Criterion

EPA states in Appendix 1 that it is expected that the federal water quality criterion for freshwater
aquatic life (14 ng/L) “will be met consistently within several decades” (p. 5-2). This statement
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appears to overstate the length of time before this criterion will be achieved. The 14 ng/L criterion
was already met frequently in 2016. Further, GE has assessed this statement based on the post-
dredging water column data, using: (1) EPA’s statement in Section 5 of Appendix 1 that
post-dredging Total PCBs are expected to decline at approximately the same rate as Tri+ PCBs; and
(2) Tri+ PCB decay rates of approximately 10% per year from Table A1-7. This evaluation indicates
that the 14 ng/L criterion will be met consistently in the Lower Hudson within the next 1 to 5 years
and in the Upper Hudson within the next 10 to 20 years.

6.7 Water Column Data at Poughkeepsie

The Second FYR states that the water column data at Poughkeepsie were generally higher than the
Farley model predictions (which underpredicted Tri+ PCB concentrations) and do not indicate an
impact from dredging (Second FYR, pp. 33, 55, and Appendix 1, pp. 4-5, 6-2). It should be noted,
however, that the likely reason for the Farley model’s underprediction of water column
concentrations at Poughkeepsie during the pre-dredge period is that, as the report recognizes later
(id. p. 58), the Farley model was only calibrated to sediment and fish data, not water column data. It
should also be noted that, in the Farley model, Total PCB concentrations are very similar at Albany
and Poughkeepsie, whereas Tri+ PCB concentrations are higher at Poughkeepsie than at Albany,
suggesting the presences of local sources. Finally, the data indicate that there was a response to
dredging at Poughkeepsie, as indicated by the fact that PCB concentrations in 2016 were lower than
during the BMP (see Figure 3b, discussed above).
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Time Trends in Fish Total PCB Concentrations (Wet-weight-based) in Stillwater Pool

NYSDEC Hudson River biota monitoring database (March, 2016) and GE RAMP database (March, 2017).
Fish data shown are from 1990 - 2016. Open symbols represent whole body and filled symbols represent fillet preparations.
Regression is based on 1995 - 2006 for Largemouth Bass, Brown Bullhead, Yellow Perch, Smallmouth Bass and 1995 - 2008 for Pumpkinseed, Spottail Shiner.
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Figure 2d

Time Trends in Fish Total PCB Concentrations (Lipid-based) in Thompson Island Pool

NYSDEC Hudson River biota monitoring database (March, 2016) and GE RAMP database (March, 2017).
Fish data shown are from 1990 - 2016. Open symbols represent whole body and filled symbols represent fillet preparations.

Regression is based on 1995 - 2008.
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Figure 2e

Time Trends in Fish Total PCB Concentrations (Lipid-based) in Northumberland Pool/Fort Miller Pool

NYSDEC Hudson River biota monitoring database (March, 2016) and GE RAMP database (March, 2017).
Fish data shown are from 1990 - 2016. Open symbols represent whole body and filled symbols represent fillet preparations.

Regression is based on 1995 - 2008.
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Figure 2f

Time Trends in Fish Total PCB Concentrations (Lipid-based) in Stillwater Pool

NYSDEC Hudson River biota monitoring database (March, 2016) and GE RAMP database (March, 2017).
Fish data shown are from 1990 - 2016. Open symbols represent whole body and filled symbols represent fillet preparations.
Regression is based on 1995 - 2008.
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Figure 3a
Average Low-Flow Total PCB Concentrations during Baseline Monitoring and Post-dredge (2016) Years

Notes: Error bar represents +/- 2 standard errors. Non-detects set to 1/2 MDL. Duplicate data averaged.

Post-dredge and baseline data on this plot were collected from May through December where Fort Edward flow <= 5,000 cfs (for UHR stations).
Albany and Poughkeepsie stations are tidal and include all flow data.

Sample count posted above bars. Averages include Total PCB concentrations based on congener sums.

Data source: post-dredge: All_Water_Analyticals_201 70411 11 30 csv; baseline: Final_avg_BMP.csv.
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Figure 3b
Average Low-Flow Total PCB Concentrations during Baseline Monitoring and Post-dredge (2016) Years

Notes: Error bar represents +/- 2 standard errors. Non-detects set to 1/2 MDL. Duplicate data averaged.

Post-dredge and baseline data on this plot were collected from May through December where Fort Edward flow <= 5,000 cfs (for UHR stations).
Albany and Poughkeepsie stations are tidal and include all flow data.

Sample count posted above bars. Averages include Total PCB concentrations based on congener sums.

Data source: post-dredge: All_Water_Analyticals_201 70411 11 30 csv; baseline: Final_avg_BMP.csv.
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Figure 4
Spatial Trends in Forage Fish PCB Concentrations

BMP data = 2004-2008. RAMP data = 2009-2016.

Non-detects set to 1/2 method detection limit. Points are arithmetic means +/- 2 standard errors for pre-dredging (2004-2008)
and post-dredging (2016) periods. Data are shown for whole body samples.

Forage fish = Fallfish, Blue gill, Tesselated Darter, various Dace, Minnow and Shiner species.
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