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Introduction

The NationalResourcedDamagedrustees (MdtionalOceanic andAtmospheric

Administration, the U.S. Department of the Interior, and the New York State Department

of Environmental Conservation have expressed concern over t
PCB contamination during Phase 2 of the Hudson River PCBs Superfund Site cleanup.

The trustees haveonducted analyses of sampling data amilinedtheir concerns over

EPAand GEmocelsandt he c¢cl eanup plands ability to meet
standards in River Sections 2 an(F&ld et al. 2009; Field et al. 201The EPA is

performingthe cleanup based on specific fish tissue PCB concenmtreieanup goals,

dependenbn moeeling resultsandmaintainsthat the current Phase 2 cleanup plan will

allow for the ultimate fish tissueednup target levels to be nfetS EPA 2002) The

Trusteesd and the EPAG6s study results are no
two different endpoints, engineering performance standards related to sediment Tri+ PCB
concentrations and fidissuePCB concentrations, respectively. An understanding of the

relationship between cleanup standards based on fish tissue and the derived target

cleany levels for sediment Becessaryoc onsi der Tr uswitlengled concl usi
context ofEPAS sleanup effort.

Remediation Goals

In the 2002 Hudson River PCBs SlRecord of Deaion(ROD), the EPA established
remediation goals for fish tissue basedhbon human consumption and wildlife
consumption of fishThe fish tissue target PCB concentrations are as follows:

For human exposure through consumpgtion
¢ 0.05 mg/kg in fish filletfor a person eatingne half pound meal per week (cancer
and norcancer)
e 0.2 mg/kg in fish filletfor a person eatingne halfpound meal per month
o 0.4mg/kg in fish fillet for a person eatioge half pound meal every two months.
This is representative of an fAaverage ang

For wildlife exposure through consumption:
e Arange of 0.3to 0.03 mg/kg in fish (whole bodlyor a river otter consuming fish

e Arange 0f0.7 to 0.07 mg/kg in spottail shiner (whole boéby) a mink
consuming spottail shiner

Although the Remedial Action Objectives include reducing PCBs in sedimentjghnere
specific preliminary remediation goal for sediment. Target cleanup levels for PCBs in
sediment were established based on a modeled relationship between fish tissue PCB
concentrations and sediment PCB concentrations.
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The figure shows a very basic depiction of the relationship between sediment PCB contamir
and fish tissue PCB contaminatighttp://www.dhs.wisconsin.gov/eh/fish/PCBimage/cyipig)

Target Cleanup Levebk

To achievefish tissue remediation goals, target cleanup levels for sediment were
established based on model results relating fish tissue PCB concentrations to sediment
PCB concentration@JS EPA 2002)Under this process the ROD set standards for
sedinent removal. 8dimentin River Section 1 will be primarily removed if its Tri+

PCBs mass per unit area (MPA) is greater than or eq@agjtof. Sedimenwith 10 g/nf

Tri+ PCBs or greatewill be primarily removed from River Sections 2 and 3. The MPA

is equal to the grams of PCBs per square meter. EPA states that MPA is the most
appropriate measure for PCBs at this site given the high level of variability in PCBs
concentrationshroughout the sit€US EPA 2002)

With these sediment removal standards, PGBs in surface sediment are expected to

be reduced to 10 mg/kg River Section 1 and to 30 mg/kg in River Sections 2 and 3. These
standards will leave approximately PB0 ppm total PCBs in River Section 1 and
approximately 60 90 ppm total PCBs in Rive8ections 2 and 3 (Field et al. 2011). The

EPA states that reaching these goals will allow remediation goals to be met on time (US
EPA 2002).


http://www.dhs.wisconsin.gov/eh/fish/PCBimage/cycle.jpg
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Figure 1. The Upper Hudson River (UHR) section, subsection and reach designations.

(taken from Trustees presentation postadson River Remedy Part 1: UnremediatedBB@nd the
Implications for Restoration

Dredge Areas
TheHudson River PCBs Sitiehase 2 Area Delineation Repalé¢scribes the areas to be
dredged under Phas€QEA 2007) The Dredge Area Delineations (DAD) were
determined based on the following factors:
e Surface sediment PCB concentrations
PCB MPA in sediment
Sediment texture
Bathymetry
Depth of contamination
Practicality
o No areas under 50,000 ft
Sensitive habitats and cultural significance
¢ Potential for erosion

The EHRh#sé 2 Overviewdetsheet(2011)
http://www.hudsondredgingdata.com/content/pdf/Pha8e@rviewMay25
2011 _no_CU.pdfcontainsseries of maps illustratgy the Phase 1 and 2 DADs. The



http://www.hudsondredgingdata.com/content/pdf/Phase2-Overview-May25-2011_no_CU.pdf
http://www.hudsondredgingdata.com/content/pdf/Phase2-Overview-May25-2011_no_CU.pdf
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dredging areas total approximately 493 acres over a 40 mile stretch of the Upper Hudson,
and it is estimated that approximately 2.65 millaubic yards of PCB contaminated
sediment will be dredged.

Trustees Analyses

Defining the dredge areas is a majoreatpf the cleanup plan. The Trustees conducted
studies to assess the comprehensiveness of the DAD and to assess the recovery models on
which the cleanup plan ultimately relies upon.

With the Evaluation of Natural Recovery Models fdediment in the Upper Hudson

Riverstudy(2009) the Trusteee val uat ed t he accnatwrcy of EPA ¢
recovery rate modelg\fter comparing remedial design sediment data collected from

2002 through 2007 against model predictions, the study concluded that the models
underestimatetuture PCB concenations under natural recovery aramedial

alternative scenarios. Recent data indicate thatrepostdiation PCB concentrations in

River Sections 2 and 3 will be about five times higher than predicted by the EPA models.

Table 7991
Modeling Assumptionsand Interpretation: Mid Hudson SpeciesWeighted Fish Fillet
Average PCB Concentrations (in mg/kg)

Fish PCB Concentration
(mg/kg - wet weight) Percent
Improvement by
Year River Section MNA ROD Remedy Remediation
1 0.289 0.179 38
2020 2 0.124 0.083 33
3 0.109 0.079 28
1 0.143 0.120 16
2046 2 0.073 0.062 15
3 0.064 0.057 11
(taken from EPAGs Responsiveness Summary, Hudson Ri vV

TheHudson River Remedy Part I: Unremediated P@Bd the Implications for
Restoration2011)relieson 8884 surface sediment sampieiected by NOAA in2010.
Average PCB concentrations were calculated for each River Sectiordriedging
average PCB concentrations were recalculated to account for dredging activities as
outlined in thePhase 2 Final Design Report

The study identifieshe areas within Rer Sections 2 and that contain sedimentith
concentrations of Tri+ PCBat or abovelO ppm.The Trustees concludbat there are
136 acres in River Sections 2 and 3 that contain Tri+ PCB sediment concenations
above 10 ppm, the majority of wihidie within 200 feet of the dredge area.


http://www.darrp.noaa.gov/northeast/hudson/pdf/Battelle09_Field_NatRecovery_508.pdf
http://www.darrp.noaa.gov/northeast/hudson/pdf/Battelle09_Field_NatRecovery_508.pdf
http://www.fws.gov/contaminants/pdf/Battelle1_Field.final1.pdf
http://www.fws.gov/contaminants/pdf/Battelle1_Field.final1.pdf
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River Section 2

Fort Miller Pool river reach 7) in
the vicinity of Thompson Island.

Figure 4. Map of the Upper Fort Miller Pool (River Section 2, river mile 187-8) Figure 5. Map of the Northumberland Pool (River Section 2, river mile 184)

showing cores outside of Phase 2 dredge prisms that exceed 10 ppm Tri+ PCB (red showing cores outside of Phase 2 dredge prisms that exceed 10 ppm Tri+
;lar]cl;!ﬂ and are within 200 feet of dredge prism boundary (red circles with white PCB (red circles) and are within 200 feet of dredge prism boundary (red
l0).

circles with white halo).
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Figure 6. Map of area in the vicinity of Hot Spot 36 (River Section 3, river mile 170) Figure 7. Map of area in the vicinity of Hot Spot 37 (River Section 3, river
showing cores outside of Phase 2 dredge prisms that exceed 10 ppm Tri+ PCB (red mile 166) showing cores outside of Phase 2 dredge prisms that exceed 10
circles) and are within 200 feet of dredge prism boundary (red circles with white halo). ppm Tri+ PCB (red circles) and are within 200 feet of dredge prism boundary

(red circles with white halo).

http://www.darrp.noaa.gov/northeast/hudson/pdf/HUD_DEL_SETAC_2011PCBposter.pdf

The surface sediment cleanup levels are less stringent in River Sections 2 and 3, so these
identified areas will not be dredgedder the current remedial design. The Trustees,
however, suggest applying the more stringent River Section 1 cleanup levels to the entire
site. This would entail dredging an additional 136 acres; including these additional areas
would reduce the likelihoodf recontaminating adjacent remediated areas (Field et al.
2011).
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The Additional Figuressection at the end of this report contains a series of maps that
Scenic Halson preparetb depict all of the areas with surface sediment concentrations
above 10 ppnthat lie within 200 feet of the certification units (areas set to be dredged).

Discrepancies

The Trusteeand EPA are in disagreement over the specific dredge areas and amounts of
PCB contaminated sediment that need to be removed from River Sectiah8 2oan
successfully reach the remediation goals on time. Based on study results, the Trustees
indicate that they do not agree with the models or model results on which the EPA
cleanup plan relies. The models did not produce estimates that are consistent wi
recently collected real data. The Trustees have suggested applying more stringent
guidelines to River Sections 2 and 3 to provide a more protective cleanup (Field et al.
2009; Field et al. 2011). The EPA, however, maintains that the sediment cleaslap lev

as stated in the ROD, will produce the fish tissue remediation goals which the cleanup is
required to produce (US EPA 2002).

Conclusions

The evaluation conducted here focused on the issues raised by the Trustees and the
evidence to support the positi articulated that more dredging is needed to reach the
remediation goals. ESC, LLC did not evaluate the accuracy of the Trustee estimates of
acreage, the determinations of distances or other aspects of the specific removal
recommendations.

ESC, LLC faund that the data support the position of the Trustees regarding the need for
more removal to achieve the remediation goal
conclusion.

Suggestions for Further Analyses

The EPA and the Trustees, although in disagrent, do not have comparable endpoints

from their respective studies.he Tr ust eesd studies consider s
concentrations, while the EPA gauges cleanup success by fish tissue PCB concentrations.

The Trustees have produced valuable reports thatdsheuully considered by the EPA

during the Hudson River PCBs site cleantipe NOAA 2010 sediment data, used in the
Trusteesd analyses, should be -dredgngands a mode
natural recovery models to produce a direct conordietween relevant sediment data

and fish recovery rateés is, the EPA has not provided any reanalysis using current

sediment data to predict pastmediation fish recoveryl.o our knowledge, the EPA has

not provided any reanalysis using current sedindara to predict posemediation fish

recovery. An analysis as such will be highly informative and, in our estimation, necessary

for the EPA to support the position that the cleanup plan will achieve remediation goals

as currently envisioned.

Dredging Concerns

There are a suite of relevant concerns associated with dredging. Dredging may
compromise the stability of nearby;uwater structures, damage or alter sensitive habitat
areas, and may resuspend contaminants in sediment.
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There has been, howeveonse disagreement between GE and the New York Department

of Environmental Conservation (NYDEC) over resuspension figures related to Phase 1

dredging.G E @bkase 1 Evaluation Repastates a 500% increase in PCB concentrations

in fishwithin and near dredgesreagAnchor QEA 2010). Findings from the NYDEC

report, however, did not support GEG6s cl ai ms
PCB concentrations in fish after Phase 1 dredging occurred in localized areas, and did not

exceed a 150% increase myaareas (Richter et al. 2010).

Resuspension

There is the ptentialfor natural resuspension from storm events and snowmgie
area. A tudy by Kevin Farraof the New YorkDivision of Environmental Remediation
analyzed Hudson River flow data fronteage spring snow melt ir011 The total mass
flux of PCBs over ongveekfollowing the snowmelevent was appromiate to the total
mass fluxof PCBsduring the entire Phase 1 dredging seasdm.comparison, the typical
summer mass flux during 2011 waisout 1 kg/day (Farrar 2012).

PCB Air Emissions andSediment Pile
During the air quality monitoring of the site, PCB concentrations were recorded at levels
that exceeded safety standards. In order to suppress the migration of the sediment, the
source othe PCBs, the dredged sediment should be completely covered. Companies that
sell or construct customized industrial tarps are available.
Examples of industrial tarp sale companies:

e Southwestern Sale Cbttp://www.swsalesco.com/

e Tarp and Cover Superstotgtp://www.coversuperstore.com/

e Simmons Coverindattp://www.simmonscovering.com/

o tarpARMORNttp://tarpsforsale.com/about_us/
(Inclusion of this information and these companies is not an endorsement by
Environmental Stewardship Concepts).



http://www.swsalesco.com/
http://www.coversuperstore.com/
http://www.simmonscovering.com/
http://tarpsforsale.com/about_us/
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Additional Figures
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