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1. Introduction

This Phase 1 Intermediate Design Remedial Action Monitoring Soope (Phase 1 ID RA Monitoring Scope
[Attachment A]) describes the environmental monitoring program that General Electric Company (GE) will
carry out during the performance of Phase 1 of the Remedia Action (RA) for the Upper Hudson River to
implement, and assess attainment of the criteria set forth in, the Engineering Performance Standards (EPS), the
Quality of Life Performance Standards (QoL PS), and substantive water quality requirements (WQ requirements)
issued by the United States Environmental Protection Agency (EPA) for Phase 1. The EPS consists of: 1) the
Resuspension Performance Standard, 2) the Residuas Performance Standard, and 3) the Productivity
Performance Standard, and are set out in a five-volume document titled Hudson River PCBs Superfund Ste
Engineering Performance Standards (Hudson EPS), issued by EPA in April 2004 (EPA, 2004a).

The QoLPS consist of performance standards governing: 1) air quality, 2) odor, 3) noise, 4) lighting, and 5)
navigation, and are set out in a document titled Hudson River PCBs Superfund Ste Quality of Life Performance
Standards (Hudson QoLPYS), issued by EPA in May 2004 (EPA, 2004b).

The WQ requirements consist of : 1) requirements relating to in-river releases of constituents not subject to EPS,
as set forth in Substantive Requirements Applicable to Releases of Constituents not Subject to Performance
Sandards; 2) the substantive requirements for discharges to the Hudson River and Champlain Canal, as set forth
in Substantive Requirements of State Pollutant Discharge Elimination System Permit for Potential Discharges
to Champlain Canal (land cut above Lock 7); and 3) Substantive Requirements of State Pollutant Discharge
Elimination System Permit for Potential Discharge to the Hudson River. These three sets of requirements are

contained in a single document in the form of aletter to GE with enclosures that EPA issued on January 7, 2005.

This Phase 1 ID RA Monitoring Scope will form the basis for the Phase 1Environmental Monitoring Plan
(Phase 1 EMP), which will accompany the Phase 1 Final Design Report (Phase 1 FDR), and the Phase 1
Remedial Action Monitoring Quality Assurance Project Plan (Phase 1 RAM QAPP) to be prepared in
accordance with Section 4 of the Phase 1 Intermediate Design Report (Phase 1 IDR). The Phase 1 EMP and
Phase 1 RAM QAPP will be consistent with this Phase 1 ID RA Monitoring Scope.

This Phase 1 ID RA Monitoring Scope will aso form the basis for the Phase 2 EMP to be submitted in
conjunction with the Phase 2 Final Design Report.
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This Phase 1 ID RA Monitoring Scope is organized to cover each of the following major data acquisition
programs:

Water column and fish monitoring;
Sediment residuals monitoring;
Air quality and odor monitoring;
Noise monitoring;

Lighting monitoring;

Water discharge monitoring; and
Special studies.

Collectively, this monitoring program will be referred to as the Remedial Action Monitoring Program (RAMP).
The RAMP will replace the Baseline Monitoring Program (BMP; QEA, 2003; QEA and ESI, 2004) during the
RA.

The RAMP will not address the standard for navigation, which is included in the QoLPS, since no
environmental monitoring requirements pertain to the navigation standard. The activities relating to
implementation of the navigation standard will be described in detail in the design documents, the Remedial
Action Community Health and Safety Plan (Phase 1 RA CHASP), and the Phase 1 Performance Standards
Compliance Plan (Phase 1 PSCP) to be provided as part of the Remedial Action Work Plan for Phase 1
Dredging and Facility Operations (Phase 1 RA Work Plan). Scopes for the Phase 1 RA CHASP and the Phase
1 PSCP are attached to the Phase 1 IDR as Attachments B and C, respectively.
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2. Water Column and Fish Monitoring

This section describes the Water Column Monitoring Program that will be carried out in Phase 1 of the
Remedial Action to implement the Engineering Performance Standard for Dredging Resuspension (the
Resuspension Standard) and the WQ requirements for in-river releases of constituents not subject to
performance standards. This section also describes the Fish Monitoring Program that will be performed during
Phase 1 of the Remedial Action.

2.1 Objectives, Criteria, and Parameters Subject to Monitoring

2.1.1 Resuspension Standard

The objectives of the Resuspension Standard (as stated in Hudson EPS, Volume 1, p. 37) areto:

Maintain polychlorinated biphenyl (PCB) concentrations in the water column at or below the federal

drinking water Maximum Contaminant Level (MCL) of 500 ng/L to protect downstream municipal intakes;

Minimize the release of PCBs from sediment during remedial dredging; and

Minimize the export of PCBs to downstream areas, including the Lower Hudson.

The EPA has designated threshold criteria to trigger contingency monitoring and engineering evaluation and
controls to reduce the rel ease of PCBs from dredge areas so that the objectives are met. There are three levels of
such criteria — known as the Evaluation Level, Control Level, and Resuspension Standard Threshold Level (the
Standard Level). These criteriaare applied at near-field stations, located within 300 meters (m) of the dredging
activities, and at far-field stations, located more than 1 mile downstream of the dredging activity. The
applicable criteria are summarized in Table 2-1 of Volume 1 of the EPS and are as follows (specified separately
for near-field and far-field stations):
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Near-Field Criteria

Evaluation Level
Under the Hudson EPS (Section 4.1.1 Volume 2, pp. 87-92), the Evaluation Level would be exceeded if any of

the following conditions occurs:

“The sustained suspended solids concentration above ambient conditions at a location 300 m downstream
(i.e., near-field monitoring) of the dredging operation or 150 m downstream from any suspended solids
control measure (e.g., slt curtain) exceeds 100 mg/L for River Sections 1 and 3 and 60 mg/L for River
Section 2. To exceed this criterion, this condition must exist on average for six hours or for the daily
dredging period (whichever is shorter). Suspended solids are measured continuously by surrogate or every

three hours by discrete samples.”

“The sustained suspended solids concentration above ambient conditions at the near-field side channel
station or the 100 m downstream station exceeds 700 mg/L. To exceed this criterion, this condition must
exist for more than three hours on average measured continuously or a confirmed occurrence of a
concentration greater than 700 mg/L when suspended solids are measured every three hours by discrete

samples.”

Control Level
Under the Hudson EPS (Section 4.1.2 VVolume 2, pp. 93-95), the Control Level would be exceeded if any of the

following conditions occurs:

“The sustained suspended solids concentration above ambient conditions at a location 300 meters
downstream (i.e., near-field monitoring) of the dredging operation or 150 meters downstream from any
suspended solids control measure (e.g., silt curtain) exceeds 100 mg/L for River Sections 1 and 3 and 60
mg/L for River Section 2. To exceed this criterion, this condition must exist for a period corresponding to
the daily dredging period (6 hours or longer) or 24 hours if the operation runs continuously (whichever is
shorter) on average. Suspended solids are measured continuously by surrogate or every three hours by

discrete samples.”
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Far-Field Criteria

Evaluation Level
Under the Hudson EPS (Section 4.1.1 Volume 2, pp. 87-92), the Evaluation Level would be exceeded if any of

the following conditions occurs:

“The net increase in Total PCB mass transport due to dredging-related activities at any downstream far-field
monitoring station exceeds 300 g/day for a seven-day running average.”

“The net increase in Tri+ PCB mass transport due to dredging-related activities at any downstream far-field

monitoring station exceeds 100 g/day for a seven-day running average.”

“The sustained suspended solids concentration above ambient conditions at a far-field station exceeds 12
mg/L. To exceed this criterion, this condition must exist on average for 6 hours or a period corresponding to
the daily dredging period (whichever is shorter). Suspended solids are measured continuously by turbidity

(or an alternate surrogate) or every three hours by discrete samples.”

Control Level
Under the Hudson EPS (Section 4.1.2 VVolume 2, pp. 93-95), the Control Level would be exceeded if any of the

following conditions occurs:

“The Total PCB concentration during dredging-related activities at any downstream far-field monitoring
station exceeds 350 ng/L for a seven-day running average.”

“The net increase in Total PCB mass transport due to dredging-related activities at any downstream far-field

monitoring station exceeds 600 g/day on average over a seven-day period.”

“The net increase in Tri+ PCB mass transport due to dredging-related activities at any downstream far-field

monitoring station exceeds 200 g/day on average over a seven-day period.”

“"The net increase in PCB mass transport due to dredging-related activities measured at the downstream far-
field monitoring stations exceeds 65 kg/year Total PCBs or 22 kg/year Tri+ PCBs.”

BLASLAND, BOUCK & LEE, INC.
engineers, scientists, economists A-2-3




“The sustained suspended solids concentration above ambient conditions at a far-field station exceeds 24
mg/L. To exceed this criterion, this condition must exist for a period corresponding to the daily dredging
period (six hours or longer) or 24 hoursiif the operation runs continuously (whichever is shorter) on average.

Suspended solids are measured continuously by surrogate or every three hours by discrete samples.”

Standard L evel

Under the Hudson EPS (Section 4.1.3 Volume 2, p. 98), the Standard Level is "a confirmed occurrence of 500
ng/L Total PCBs, measured at any main stem far-field station. To exceed the standard threshold, an initial result
greater than or equal to 500 ng/L Total PCBs must be confirmed by the average concentration of four samples
collected within 48 hours of the first sample. The standard threshold does not apply to far-field station

measurements if the station is within one mile of the remediation.”

2.1.2 WQ Requirements

The EPA, in consultation with the New Y ork State Department of Environmental Conservation (NY SDEC) and
the New York State Department of Health (NY SDOH), has specified water quality standards for a number of
constituents that are not subject to the EPS and that will be monitored for compliance during Phase 1 of the

Remedial Action. The objectives of these WQ requirements are:

Protection of aguatic species via Aquatic Acute standards;
Protection of drinking water supplies via Health (Water Source) standards; and
Protection of drinking water suppliesviaNew Y ork State Department of Health (NY SDOH) action levels.

Aquatic Acute Water Quality Standards at Near-Field Stations

The WQC Substantive Requirements (pp. 1 & 2) set forth the following standards for near-field stations:

“Aquatic standards (some of which are hardness-dependent) apply to the dissolved form. Hardness varies
along the length of the project area and will result in arange of calculated standards. For example, based on
limited available data, average hardness values from Corinth and Waterford range from 18 ppm to 55 ppm
respectively. The resulting ranges of water quality standards are as follows (where applicable, the formulas
for calculating the standards are in brackets):
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» cadmium— Aquatic Acute A(A): 0.6 pg/L to 2.0 pg/L [(0.85) exp(1.128[In (ppm hardness)] — 3.6867)].

» lead — Aquatic Acute A(A): 14.4 pg/L to 50.4 pg/L [{1.46203 — [In (hardness) (0.145712)]} exp (1.273
[In (hardness)] — 1.052)].

» chromium — Aquatic Acute A(A): 140 pg/L to 349 pg/L [(0.316) exp (0.819 In (ppm hardness)) +
3.7256)].

» chromium (hexavalent) — Aquatic Acute A(A): 16 pg/L.

» mercury —Aquatic Acute A(A): 1.4 pg/L.”

“Water quality standards for pH and dissolved oxygen are specified in NYCRR Title 6, Chapter X, Part
703.3.
» pH will not be less than 6.5 or more than 8.5.
» Dissolved oxygen for non-trout waters:
0 Theminimum daily average will not be less than 5.0 mg/L.

0 At no time will the dissolved oxygen concentration be less than 4.0 mg/L.”

Based on review of the historical data, routine monitoring for compliance with the foregoing Aquatic Acute
standards for dissolved metals will be limited to analyses for dissolved cadmium and lead, with total cadmium
and lead analyses performed as well. It is expected that the monitoring of lead and cadmium should adequately
represent the metal's associated with sediment resuspension. The EPA, GE, and NY SDEC will evaluate whether
mercury and chromium concentrations are adequately represented by lead and cadmium concentrations based on
the BMP data, Treatability Study data, any additional sediment data that become available, and/or water column
data collected during Phase 1. Based on evaluation of these data, these monitoring requirements may be
modified upon agreement of EPA (after consultation with NYSDEC) and GE. Analytical results will be
reported for the entire target analyte list (TAL) of metals that are analyzed by EPA Method 200.8 (which
exclude mercury and hexavalent chromium, which are analyzed by separate methods — see Section 2.4.4). As
discussed further in Section 2.4.4, if monitoring indicates that the dissolved cadmium and/or lead concentrations
exceed the above standards, samples will be collected and analyzed (in both dissolved and total form) for the
entire suite of metals subject to the Aquatic Acute standards. If, during in-water activities, distressed or dying
fish are observed, increased monitoring will be conducted for metals and additional water quality parameters,
where appropriate, in accordance with the Phase 1 ID PSCP Scope (Section 7.5) and WQ Substantive
Requirements (p.9).
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Health (Water Source) Standards at Far-Field Stations

The WQ Reguirements (p. 2) set forth the following Health (Water Source) standards for cadmium, chromium,
and mercury and the following action level for lead. These standards and action levels are based on total form
and are not hardness-dependent, and they are not to be exceeded at any of the Schuylerville, Stillwater, or
Waterford far-field stations.

Cadmium (total): 5.0 pg/L.

Chromium (total): 50 pg/L.

Mercury (total): 0.7 pg/L.

Lead (total): 15.0 pg/L (NY SDOH action level).

In addition, the WQ requirements incorporate the NY SDOH’ s trigger level of 10 pg/L total lead for two far-field
stations (Stillwater and Waterford) to protect water suppliers and the public, and state that if that trigger level is
exceeded, certain notification and/or response actions must be taken, as described in the Phase 1 PSCP and its
Phase 1 IDR Scope.

Determination of an exceedance of the above standards and action level requires a “confirmed occurrence” —
i.e., four subsequent samples exceeding the standard/action level, each representing a 6-hour composite, as
specified in the WQ Substantive Requirements(p. 7).

Based on review of the historical data, routine monitoring for compliance with the foregoing standards and
action/trigger levels will be limited to analyses for total cadmium and lead, with dissolved cadmium and lead
analyses performed aswell. It is expected that the monitoring of lead and cadmium should adequately represent
the metals associated with sediment resuspension. EPA, GE, and NY SDEC will evaluate whether mercury and
chromium concentrations are adequately represented by lead and cadmium concentrations based on the BMP
data, Treatability Study data, any additional sediment data that become available, and/or water column data
collected during Phase 1. Based on evaluation of these data, these monitoring requirements may be modified
upon agreement of EPA (after consultation with NYSDEC) and GE. Analytical results will be reported for al
TAL metals that are analyzed by EPA Method 200.8 (i.e., excluding mercury and hexavalent chromium, which
are analyzed by separate methods — see Section 2.4.4). As discussed further in Section 2.4.4, if monitoring
indicates that the total cadmium concentration exceeds the cadmium standard or that the total lead concentration
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exceeds the lead action or trigger level, Samples will be collected and analyzed (in both dissolved and total
form) for the entire suite of metals subject to the Health (Water Source) standards. If, during in-water activities,
distressed or dying fish are observed, increased monitoring will be conducted for metals and additional water
quality parameters, where appropriate, in accordance with the Phase 1 ID PSCP Scope (Section 7.5) and WQ
Substantive Requirements (p.9).

2.2 Monitoring Locations and Frequency

Near-field and far-field monitoring locations will be sampled and frequency specified in the Hudson EPS
Volume 2, Sections 4.2.4, 4.2.5 and 4.2.6, except for modifications approved by EPA and documented herein.

Monitoring will be required for a least the remedial operations listed below. Other operations related to
dredging may be included as well (Hudson EPSVolume 2 p. 102):

Dredging;

Debris removal;

Resuspension control equipment removal;
Cap placement;

Backfill placement;

Installation of containment devices other than silt curtains (sheet piling and other structural devices

requiring heavy equipment operation and disturbance of the river bottom); and

Shoreline excavation and restoration.

The following remedial operation will not require near-field monitoring:

Silt curtain placement; and

Off loading to the processing facility.

2.2.1 Near-Field Monitoring

The locations specified in the Hudson EPS (Volume 2, Section 4.2.4.2) will be monitored. Near-field

monitoring locations are associated with individual remedial operations and move as the operation moves. Each
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remedial operation requires five monitoring locations. The locations of the near-field stations are dictated by the
near-field criteria. A single background station will be located about 100 m upstream of the dredging activity on
the centerline of flow through the area of dredging activity to provide water quality data for the water entering
the dredging area. To monitor for resuspension caused by workboats, a single station will be placed adjacent to
the dredging activity, in the side channel downstream of the principal location of boat and barge activity
supporting the dredging activity. The side channel station will be located reasonably close to workboat activity
(approximately 10 m away from the dredging operation), subject to the safety procedures described in the
project Health and Safety Plan (HASP) (BBL, 2003). Three stations will be placed downstream of the dredging
operation in an approximately triangular distribution to provide reasonable assurance that a resuspension plume
will not escape the near-field undetected. The station nearest the dredging activity (100 m downstream of the
activity or 50 m downstream of the most exterior resuspension control system) will be located along the
estimated centerline of flow from the dredging activity. Thiswill be defined as a line beginning at the location
of the dredge and running parallel to the centerline of flow. The two stations further downstream will be located
to either side of the centerline along a cross-flow transect spaced as appropriate to monitor the plume. These
stations will be located approximately 300 m downstream of the dredging operation or 150 m downstream of the
most exterior downstream resuspension barrier. The location of the three downstream stations will be assessed
daily to maintain their position relative to the centerline of flow through the dredging activities. A boat-
mounted Acoustic Doppler Current Profiler (ADCP) or continuous turbidity probe will be used to assess the
location of any observable plume to ensure that these downstream compliance stations are located within the
plume. In the event that a dredging areaisisolated by a resuspension control barrier, a sixth monitoring location
will be added within the control barrier. The distances from the remedial operations are approximate and the
location of the near-field stations may be changed in the field to better capture the plume, if EPA approves the

change.

If remedial operations are located in close proximity to one another, it may not be feasible to maintain all of the
locations since there may be safety concerns or the stations may be within the working area for another
operation. In such cases, monitoring locations may need to be dropped. The requirements for reduction in the
near-field monitoring locations will be followed, specified in the Hudson EPS Volume 2, Section 4.2.5.

Decisionsto drop locations must be documented in the weekly reports.

The near-field monitoring stations will consist of an easily movable device such as a buoy or a mobile platform
(e.g., asmall pontoon boat) that can be anchored in place. On-board instrumentation will include continuous

water column monitoring probes, global positioning system (GPS), navigational lighting, radio communications,
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and their associated power sources. Additional equipment, such as automated sampling systems, meteorol ogical

stations, and other monitoring equipment, will be included on select near-field stations as necessary.

Near-field monitoring will be sufficiently frequent to detect a dredging release with a minimum duration of 1
hour (the minimum number of sub-samples will be identified in the Phase 1 RAM QAPP). To meet this
reguirement, continuous monitoring will be performed for dissolved oxygen (DO), conductivity, temperature,
pH, and turbidity (or other surrogate) at al near-field stations. Each near-field station will have continuous
monitoring for turbidity, temperature, and conductivity for one hour prior to beginning remedial operations and
for at least two hours after the operation ceases (Hudson EPS Volume 2, page 116). This applies to the five

stations required if there are no barriersinstalled and to all six stationsif barriers are installed.

One total suspended solid (TSS) sample per station per day will be collected to confirm the surrogate
relationship. The ability of the surrogate to adequately predict the suspended solids concentrations will be
assessed on a daily basis. The criteria and method for assessing the surrogate relationship will be provided in
the Phase 1 RAM QAPP and may differ from that provided in the Hudson EPS Volume 2 Section 4.4. If the
turbidity (or other surrogate) measurements indicate that a TSS criterion has been exceeded, two TSS samples
per day will be collected at the station with the exceedance until such time that the surrogate relationship is

confirmed and the station isin compliance.

In the event that a suitable surrogate relationship is not sustainable, vertically-integrated samples will be
collected every three hours and analyzed for suspended solids. One sample from each near-field station will be
collected one-hour prior to beginning the remedial operations at alocation. Corrective measures will be taken
to update or change the surrogate relationship to bring it back within the performance metrics set in the Phase 1
RAM QAPP, which will be based on the results of the TSS surrogate study (QEA, 2005a). These measures may
include the collection of laser particle size measurements (if applicable) and additional TSS samples, and the

evaluation of the performance of automated sampling equipment (if used) and turbidity probes.

Depending on the results of the TSS Surrogate Study, discrete laser particle counters may be used for suspended
solids analysis. At both the near-field and far-field stations, pH and DO will be monitored discretely each time a
sample s collected (Hudson EPS Volume 2, p. 117).

WQ samples for hardness and dissolved and total metals will be collected from the upstream background station

and the two stations located 300 m downstream of dredging operations if no resuspension barriers are used or
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approximately 150 m downstream if resuspension barriers are used. These samples will be collected using an
automated sampling system (1SCO or equivalent) from asingle, conservative monitoring depth (i.e., at ~ 75% of
the water column depth or a minimum of 2 feet off the bottom), as described in Section 2.3.1. The vertical
location of the intake may be adjusted based on information gathered during Phase 1. Sample aiquots will be
collected at a frequency that is appropriate for the amount of sample required over the sampling period,
consistent with the capabilities of the automated sampling equipment. Given that the representativeness of
samples will increase as the frequency of collection of sample aliquots increases, the capabilities of the
automated samplers will be assessed prior to Phase 1, and the highest sample collection frequency that can be
practically achieved on aroutine basis will be used. The aiquots from each station will be integrated to form a
single daily composite sample for each of the three monitoring stations under routine monitoring. If an
automated sampler fails, a minimum of two discrete samples will be collected per station per day and

composited; these discrete samples will be depth-integrated using the BMP sampling protocol.

If either of the downstream stations exceeds the WQ Acute Aquatic criteria, the sampling frequency will
increase to four aliquots per hour and four composite samples per day at each station and sufficient volume of
water will be collected to analyze for tota and dissolved metals. If an automated sampler fails while in
exceedance, a minimum of four discrete samples will be collected per station per day; these discrete samples
will be depth-integrated using the BMP sampling protocol. This sampling frequency will be maintained until
such time as the station is in compliance and the EPA has authorized a return to routine monitoring. After the
first month, the sampling results will be evaluated and modifications to the monitoring program may be made
based on the results of such evaluation subject to EPA approval in consultation with the NY SDEC.

2.2.2 Far-Field Monitoring

The far-field stations will coincide with the stations established for the BMP, except where such stations need to
be relocated to accommodate automated sampling. A correction may need to be applied to the basdline data to
properly determine compliance with the load-based resuspension criteria.  The correction factor will be
developed during baseline based on additional data collection and analysis (GE's baseline automated sampler
study). The far-field stations include a background station at Bakers Falls and the following five Upper Hudson

River stations that will be used to assess achievement of the applicable far-field criteria:

RogersIdand (River Mile [RM] 194.2);
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Thompson Island (RM 187.5);
Schuylerville (RM 181.4);
Stillwater (RM 168.4); and
Waterford (RM 156.0).

Two additional far-field stations will be located in the Lower Hudson River a Albany (RM 140) and
Poughkeepsie (RM 77). A third station at the Mohawk River at Cohoes, which has historically shown low
levels of PCB, will be monitored every month; EPA has approved this deviation from the EPS (i.e., contingency
monitoring is not required), however, EPA may require higher frequency sampling during Phase 1, if warranted,

a the Mohawk River station (e.g., concentrations are greater on average than measured during baseline).

GE is constructing and operating an automated sampling station at Lock 5 (RM 182.3) in 2005 on a pilot basis
in accordance with the EPA approved Scope of Work for Pilot Sudies for Automated Near- and Far-Field
Water Column Sampling (QEA, 2005b). This automated station will replace the Schuylerville BMP station after
appropriate testing is completed, subject to EPA approval. Automated samplers will also be used at the four
remaining Upper Hudson River far-field sampling stations. The precise locations of those automated sampling
stations will be determined following completion of the pilot studies, and construction and validation of those
stations will be performed in 2006. Each station has been or will be constructed such that water can be
automatically sampled from a number of locations along a cross-sectional transect and water quality parameters
can be monitored continuously. Once the pilot study has been completed and the other automated stations have
been constructed and tested, and EPA has reviewed the test data and approved use of the stations for the BMP,
automated sampling techniques will replace manua BMP sampling protocols at these far-field locations.
However, the capability to perform manual sampling at the routine monitoring frequency specified in the
Resuspension Standard will be maintained, using the BMP sampling protocols, in the event that an automated

station fails or is off-line for maintenance.

Monitoring for assessment of the far-field criteriawill be conducted at the each downstream far-field station that
is a minimum of 1mile away from the dredging activity. The Thompson Island station will be the nearest
representative downstream far-field station for the entire Phase 1 dredging program because this program will
terminate at about RM 189.8. The Thompson Island station will serve as a compliance check point for near-
field exceedances of TSS at the Evaluation and Control Levels (Hudson EPS Volume 2 p. 117, "Exceedance of
the Near-Field Resuspension Criteria').
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In the event that dredging occurs in more than one river section, effectively creating two nearest far-field
stations, this standard is applied in the same manner to both stations. That is, the far-field concentration criteria
apply to both stations equally. Given the various uncertainties in load estimation, no pro-rating of the standard
for the upper station will be required, although GE could consider doing so, as needed. This means that any of
the far-field stations can dictate response actions. In the event that dredging operations move to a location less
than one mile upstream of a far-field monitoring point, the next downstream far-field station becomes the
representative far-field station for the operation. The nearer far-field station will continue to be monitored at the
routine level, not to judge compliance with the standard, but rather to provide data to allow comparison of the

far-field station to the new far-field compliance station.

In addition, continuous particle counter measurements may be acquired at these stations if it is determined
during the course of the TSS surrogate study (QEA, 2005a) that this technology provides information that will
be useful for compliance monitoring. GE will submit recommendations to EPA for the adoption or

abandonment of this technology aong with the results of the TSS surrogate study.

Rogers Island will serve as the upstream far-field station that will be used to assess PCB load contributions
originating upstream of the remediation area. The statistical criteria for this assessment will utilize those
described in the Hudson EPS (Volume 2, Section 4.1.4.3) and will be included in the Phase 1 PSCP and Phase 1
RAM QAPP.

To provide upstream data for application of some of the resuspension criteria, weekly background samples will
be collected at Bakers Falls for PCB, TSS, dissolved organic carbon (DOC), and particulate organic carbon
(POC) analysis. These samples will be collected using the manual BMP sampling protocol and discrete
measurements of water quality parameters (turbidity, temperature, pH, conductivity and DO) will be taken at the
time of sample collection. The sampling frequency at Bakers Falls may be reduced to monthly, with EPA’s
approval, if the analysis of BMP sampling results indicates that this station has uniformly low PCB
concentrations. Daily composite PCB, TSS, DOC, and POC samples will be collected at Rogers Island using
the automated sampling system, with sample aliquots collected at a frequency that is appropriate for the amount
of sample required over the sampling period, consistent with the capabilities of the automated sampling
equipment, subject to EPA approval. Water quality parameters (turbidity, temperature, pH, and conductivity)
will be monitored continuoudly at this station. DO will be measured along with each grab sample collected for
suspended solids. A daily discrete sample will be collected for TSS for the purposes of confirming the TSS
surrogate relationship. If it is determined that the surrogate relationship is not adequate, samples will be
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collected for suspended solids every 3 hours, 24 hours per day, with a maximum 24-hour turnaround time, but
reasonable efforts will be utilized to reduce the 24-hour turnaround time. If manual sampling is conducted at
Rogers Island due to a failure or maintenance of the automated sampling station, daily discrete samples will be
collected using the manual BMP sampling protocol. As dated in the Hudson EPS (Volume 2, p. 112), the
monitoring frequency at Rogers Island may be reduced to weekly, with EPA approval, for all parameters except
TSS if the data will not be used to monitor for releases from upstream sources that could be interpreted as

releases from the remediation.

Routine monitoring at each of the Thompson Island, Schuylerville, Stillwater, and Waterford stations will be
conducted at a frequency sufficient (sub-sampling at once per half hour at a minimum) to verify that short-term
(1 hour or more) elevated dredging-induced releases do not pass that far-field station undetected. To meet this
reguirement, continuous monitoring will be performed for DO, pH, conductivity, temperature, and turbidity. At
the Thompson Island station, suspended solids will be continuously monitored with a turbidity monitor. TI Dam
will have a surrogate relationship for suspended solids concentrations in place prior to Phase 1. A particle
counter may also be used at the TI Dam station if it is determined during the TSS surrogate study that the
technology provides useful data for compliance monitoring. If it is determined that the surrogate relationship
does not provide areasonable estimate of TSS, samples will be collected for suspended solids every 3 hours, 24
hours per day, with a maximum 24-hour turnaround time, but reasonable efforts will be utilized to reduce the
24-hour turnaround time. The turnaround time starts at sample receipt by the laboratory. Daily composite PCB,
DOC, and POC samples will be collected at these stations under routine monitoring conditions. Modeling
indicates that a 1-hour long dredging release that originates from the furthest downstream point of the Phase 1
areas in River Section 1 will result in elevating the concentrations of monitored parameters at the Thompson
Island Station for several hours due to dispersion. Sample aliquots will be obtained at a frequency that is
appropriate for the amount of sample required over the sampling period, consistent with the capabilities of the
automated sampling equipment. Since the representativeness of samples will increase as the frequency of
collection of sample aliquots increases, the capabilities of the automated samplers will be assessed prior to
Phase 1, and the highest sample collection frequency that can be practically achieved on a routine basis will be
used. These aliquots will be used to form 24-hour composites. This sampling frequency will ensure that
multiple measurements will occur during the minimum release of interest. I1f manual sampling is conducted at
Thompson Island or Schuylerville due to a failure or maintenance of the automated sampling station, the daily

discrete sample will be collected with consideration of time of travel from dredging operations.
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If the nearest representative down stream station exceeds the Evaluation Level criteria, the sampling frequency
will increase to two 12-hour composite samples per day a Thompson Island and Schuylerville. If the
compliance station exceeds the Control or Standard Level criteria, the sampling frequency will increase to three
(8-hour) or four (6-hour) composite samples per day, respectively, at Thompson Island and Schuylerville. These
increased sampling frequencies will be maintained until the stations are back in compliance as specified in
Section 4.3 of the Hudson EPS (Reverting to Lower Action Levels) in some cases requiring EPA approval. If
the Standard Level has been exceeded at the Thompson Island Dam station or Schuylerville station, the sample
collection frequency at Stillwater and Waterford will increase to four composite samples per day and the
appropriate, notification, and contingency measures will be implemented in accordance with the Phase 1 PSCP
and Phase 1 RA CHASP.

The Lower Hudson River stations at Albany and Poughkeepsie will be sampled every four weeks (Hudson EPS
Volume 2 p. 115) using the manual BMP sampling protocol (i.e., vertically-integrated sampling at a centroid
location). (This low frequency is contingent on the results of the BMP showing Total PCB concentrations less
than 100 ng/L on average to allow a margin of safety for the public water supplies [Hudson EPS Volume 2 p.
115]). If the 7day running average total PCB concentration at Waterford or Troy is 350 ng/L (measured or
estimated [Hudson EPS Volume 2, Section 4.2.6.4]) or greater (Control Level), the sampling frequency will be
increased to weekly and maintained at that level until the conditions for reverting to routine monitoring are met
as specified in Section 4.3 of the Hudson EPS (Reverting to Lower Action Levels). Samples for PCBs, DOC,
POC, and suspended solids will be collected. Water quality parameters will be measured on each sample
(turbidity, temperature, pH, conductivity, and DO). The results of the analyses will be required within 72 hours
(Hudson EPS Volume 2, p. 115).

The Mohawk River station will be sampled once per other month from May through November to maintain the
historical record; these samples will be collected manually from a centroid location and will be vertically
integrated. If the PCB concentrations at Albany are shown to exceed those at Waterford, a grab sample at the
Mohawk River at Cohoes will be collected to investigate whether the Mohawk is the source of elevated PCB
levels in the Lower Hudson River. If sampling indicates that PCB levels in the Mohawk River have increased
significantly, the Mohawk River station will be sampled at the same frequency as the Albany and Poughkeepsie
stations during Phase 1.

These monitoring contingencies are for remediation of River Section 1 more than one mile upstream from the

Thompson Island monitoring location.
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If there were an accidental release in a section that was not undergoing remediation at that time, the two stations
at least one mile downstream of the accidental release would be representative until the situation was resolved.
Representative stations must always be more than one mile downstream from the source of the resuspended
material. 1n the event that a far-field suspended solids resuspension criterion is exceeded, the far-field station
would be monitored for PCBs (Hudson EPS Volume 2 p. 113).

To comply with the WQ Health (Water Source) standard, daily composite samples will be collected for metals
analysis at Schuylerville, Stillwater, and Waterford, with sample aliquots collected at a frequency of twice per
hour. In the event of an exceedance, the sampling frequency will be increased to four composites per day with
sufficient volume collected to analyze for dissolved and total metals. If manual monitoring is implemented due
to automated station failure or maintenance, discrete sampling will be conducted with consideration of time of
travel. The results of TSS samples collected in conjunction with Resuspension Standard monitoring may
substitute for those required for WQ requirements, provided that the number of samples and timing of sample
collection corresponds to those collected for metals analyses. Continuous turbidity monitoring for the WQ

regquirements will be performed in conjunction with monitoring for the Resuspension Standard.

2.3 Sampling Methods

The design of the sampling program is based on the need to meet the following objectives:

Objectives for Far-Field Monitoring in the Upper Hudson
Provide a set of data to demonstrate compliance with the Resuspension Standard Total and Tri+ PCB
concentration thresholds.
Provide a set of data to demonstrate compliance with the WQ requirements.
Provide a means to rapidly assess water column Total PCB levels so that the EPA can advise public water
suppliers when water column concentrations are expected to approach or exceed the federal MCL (i.e.,
500 ng/L) during the remediation.
Provide a set of data to demonstrate compliance with the Total PCB |oad components of the Resuspension
Standard (i.e., 300 g/day and 600 g/day).
Determine the primary means of PCB release via dredging-related activities.

Determine the baseline Total PCB levels entering River Section 1 from upstream sources.
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Determine ancillary remediation-related effects on the river (e.g., barge traffic-related resuspension,
spillage during transit or off-loading of sediment) that may occur in areas that are not captured by the
nearest representative far-field station.

Objectives for Near-Field Monitoring in the Upper Hudson
Provide areal-timeindication of suspended solids release in the near field.
Provide a set of data to demonstrate compliance with the WQ requirements.
Determine the amount of suspended solids released by the remedial operations to provide an indication of
PCB export.
Verify that the NY SDEC surface water quality regulations are not violated during the remediation.

Additional Monitoring Objectives
Monitoring in the Lower Hudson to examine the effect of Upper Hudson dredging activities on Lower
Hudson PCB concentrations.
Verify the selection of the monitoring locations.
Non-Target Area Monitoring: Determine the degree and extent of contamination resulting from the
remedial operations downstream from the target areas. (See Section 8).

Adjustments to the sampling program will be made through corrective action memoranda (CAMSs) subject to
EPA approval.

No splitting of water samples is permissible for any measurements that must accurately reflect the suspended
solids content. If duplicate samples are required, the sample bottles for the duplicate and sample analysis can be
deployed at once or in series to generate co-located samples. Sample bottles for PCB and suspended solids
analysis should be deployed simultaneously if possible (Hudson EPS Volume 2 p. 110).

During the BMP, GE is testing automated sampling systems for both near-field and far-field monitoring. Based
on the results of these tests, the Phase 1 RAM QAPP will provide necessary details on the sampling program. In
the event that the automated samplers are not able to provide data of adequate quality to address the
Resuspension Performance Standards, the Phase 1 RAM QAPP will provide an aternate monitoring method to
evaluate compliance with the Resuspension Performance Standards monitoring requirements. In this case, the
Phase 1 RAM QAPP will provide for the collection of datarequired at the routine level and will use best efforts
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to propose a program to address the objectives of the Resuspension Performance Standards at higher action
levels. In addition, the Phase 1 RAM QAPP will specify contingencies in the event of automated sampler
failure during dredging.

2.3.1 Near-Field Monitoring

Near-field monitoring requires the collection of continuous water column monitoring data for temperature,
specific conductance, pH, DO, and turbidity and the collection of TSS grab samples and metals and hardness
composite samples. Continuous water column monitoring data will be acquired using a’Y Sl 6000 Series multi-
parameter probe (or equivalent). This probe will be suspended from the monitoring platform at a conservative
depth in the water column (i.e., toward the bottom of the water column) at ~ 75% of the water column depth or a
minimum of 2 feet off the bottom. Confirmatory TSS samples will be collected at the same depth at which the
water quality monitoring probes are deployed, such that these samples may be directly compared to the
concurrent continuous turbidity measurements. If the surrogate relationship is not adequate for one or more
stations, vertically integrated grab samples for compliance monitoring will be collected. Hardness and metals
samples will be collected using an automated sampling system (ISCO or equivalent) with the sampling manifold

located at the same depth in the water column as the probe.

As described in Section 2.2.1, the automated sampling system will be configured to draw aliquots at the highest
frequency that can be practically achieved. In the event that an automated sampler fails, grab samples for
metals and hardness will be collected at 75% of the water depth or a minimum of 2 feet off the bottom at the
prescribed daily frequency.

2.3.1.1 Demonstration of Near-Field Automated Samplers during Phase 1

As noted Section 2.3 above, efforts will be made during the BMP to demonstrate the utility of automatic
samplers for near-field monitoring. Sampling will be conducted during Phase 1 to verify that the automatic
samplers meet the requirements of the EPS and to support modifications or maintenance of the systems that may
be needed to meet those requirements. The near-field monitoring will be for continuous water quality

parameters and metals. The DQOs and sampling requirements are described below:
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Assess the vertical location of the intakes.

Turbidity data will be collected through the water column at each near-field station during remedial operations
once aweek throughout Phase 1. The data will be assessed to determine if the single intake captures the average
(or higher) concentration in the water column. The location of the single intake in the water column may be
adjusted based on review of the data.

Deter mine the long-term calibration and stability of continuous water quality monitoring probes.

The same water parcel will be measured for the continuous water quality parameters (turbidity, DO, pH,
conductivity and temperature) using the automated sampler and a calibrated instrument with the probe at the
level of the single intake. All stations will be assessed on a weekly basis throughout Phase 1. The data will be
assessed using a control chart method (specific thresholds to be defined in the Phase 1 RAM QAPP).

2.3.2 Far-Field Monitoring

At the automated far-field stations, water will be pumped continuoudly through the system from severa
sampling inlets located along a crossriver transect. The water from each sampling location will be combined
and continuous water quality monitoring measurements will be made on this combined stream using in-line
probes located near the automated system’s sampling port. In this way, the continuous water quality
measurements will be representative of conditions at the time the sample aliquots are collected. Asdescribedin
Section 2.2.2, sample aliquots will be collected from the combined stream using an automated sampler (1SCO or
equivalent) at the highest frequency that can be practically achieved with a minimum of every 30 minutes, to
form station composite samples. This departure from the monitoring requirements of the standard is acceptable

to EPA aslong as the automated samplers are shown to meet the data quality objectives specified in the EPS.

If the surrogate relationship is not adequate for one or more stations, suspended solids samples will be collected
every 3 hours, 24 hours per day with a maximum 24-hour turnaround time but reasonable efforts will be utilized
to reduce the 24-hour turnaround time. The turnaround time starts at sample receipt by the laboratory.
Corrective measures will be taken to update or change the surrogate relationship to bring it back within the
performance metrics set in the Phase 1 RAM QAPP which are based on the EPS requirements, the special study
to Develop and Maintain of a Semi-Quantitative Relationship between TSS and a Surrogate Real-Time
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Measurement For the Near-Field and Far-Field Stations (Full Scale), the TSS surrogate study (QEA, 2005a) and
subsequent phases of the TSS surrogate study. These measures may include the collection of laser particle size
measurements (if applicable) and additional TSS samples, bench-scale TSS studies, and the evaluation of the
performance of automated sampling equipment (if used) and turbidity probes.

At the Bakers Falls, Albany, Poughkeepsie, and Mohawk River stations, sampling will be performed a a

centroid location using the manual BMP sampling protocol.

2.3.2.1 Demonstration of Far-Field Automated Samplers During Phase 1

As noted Section 2.3 above, efforts will be made during the BMP to demonstrate the utility of automated
samplers for far-field monitoring. Sampling will be conducted during Phase 1 to verify that the automated
samplers at the far-field stations meet the requirements of the EPS. The results of this sampling may indicate
that modifications or maintenance of the systems is required. The DQOs and sampling requirements are
described below:

Determine whether the automated samplers collect a sample that is comparable to the vertically integrated grab
samples under construction conditions. These samples are necessary to determine if the automated sampler
collects a representative sample, even though the samplers do not collect a vertically integrated sample. This

sampling isnot required if the samplers are located in an area that EPA agreesislikely to be well mixed.

If the TI Dam station is located above the dam, the Phase 1 RAM QAPP will address the issue of vertica
integration and comparability with the original TI Dam station. If needed, paired samples may be collected
during Phase 1.

Determine the integrity of the samples collected with automated samplers. Determine if the sampling devices are
aging or corrupted by biofilms. This test must be completed on each station because construction may differ
from one station to another and the degree of biofilm development may differ depending on local conditions

such as the location of CSOs.

Samples will be collected from each intake line at the pump house while timing the sample to match discrete

samples collected at the intake ports to the automated sampler. Both the pump house samples and the intake
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point samples will be composited, generating a single sample for the intakes and a single sample from the pump
house. All far-field stations will be sampled. The frequency of sampling will be proposed for EPA approval
based on review of the automated sampler data collected during baseline. Each sample will be analyzed for TSS,
PCB, and metals (where measured for WQ requirements) throughout Phase 1. The results of the sampling will
be assessed using a control chart method based on the absolute difference between the measurements and the
relative percent difference. If the data appear to have a bias, the sampling apparatus will be modified (such as

by increasing the flow) and samples will be collected with the modified sampler.

In addition, pressure testing of the lines will be conducted at a frequency that will be proposed for EPA approval
based on review of the automated sampler data collected during baseline.

Assess the performance of the autosamplers.

The performance of the automated samplers will be assessed based on the concentration relationships among
far-field monitoring stations on aweekly basis throughout Phase 1. All measured parameters will be considered
(Total PCBs, Tri+ PCBs, and all probe measurements). The assessment of the data will be qualitative with

comparison of Phase 1 measurements to the baseline monitoring program results.

If the relationships among the far-field stations are not comparable to baseline conditions, it may be necessary to
modify the location or number of substations in the cross-section of one or more stations. USGS guidance
should be consulted to determine the number of EDI stations required in the cross-section (USGS, 2002.
National Field Manual for the Collection of Water-Quality Data, Techniques of Water-Resources Investigations,
Book 9, Handbooks for Water-Resources Investigations, Section 4.1.1, http://water.usgs.gov/owg/
FieldManual/.). PCB fluxes are expected to remain relatively constant downstream of the dredging operation,
with only minor increases, and PCB and TSS concentrations are expected to gradually decline in response to

increases in flow (e.g., from tributaries) downstream of the dredging operations.

Deter mine the long-term calibration and stability of continuous water quality monitoring probes.

During sampling to assess the integrity of the automated samplers over time, water quality datawill be collected
continuously in the river at each pump intake and in the corresponding pump discharge in the pump house for a
minimum of one half hour during the manual sampling to be conducted in conjunction with the automated

sampling. The samples will be measured for turbidity, particle distribution, DO, pH, conductivity, and
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temperature. The results of the sampling will be assessed using a control chart method based on the absolute
difference between the measurements and the relative percent difference.

2.3.3 Equipment Maintenance and Calibration

Testing of the near- and far-field sampling equipment, including automatic samplers and continuous water
quality monitoring instruments, will be performed during the pilot gudy. The need for and scope of ongoing
evaluations of the ability of the automatic samplers and continuous water quality monitoring equipment to
collect representative data will be identified prior to Phase 1. Appropriate operation, maintenance, and
calibration procedures will be developed and incorporated into the Phase 1 RAM QAPP.

Near-Field continuous monitors will be checked daily for problems such as bio-fouling and damage (Hudson
EPS Volume 2 p.106).

2.4 Analytical Methods

Samples will be analyzed according to the requirements of the Hudson EPS Volume 2, Section 4.2.6 except for
modifications presented herein and unless EPA agrees to other modifications. Adjustments to the sampling

program will be made through CAMs subject to EPA approval.

The analytical methods will need to be sensitive enough to measure water column concentrations of PCBs at
each station. For Total and Tri+ PCBs, a PCB analytical method with a detection limit low enough to detect
expected PCB concentrations at Bakers Falls, Rogers Island, and Waterford is required (Hudson EPS Volume 2
p. 103). The current PCB analytical methods specified in the BMP QAPP are expected to meet detection limit

requirements during remedial action.

The analytical methods chosen for this program must meet or exceed the specifications of the methods used in
the baseline monitoring program in terms of precision, sensitivity, accuracy, representativeness, comparability,
completeness and sensitivity. The only exception to this requirement would be in the case that efforts to produce
a modified method for TSS to alow a reduced turnaround time are successful. The same analytical methods
chosen for each station will be maintained at each station throughout the program for consistency (Hudson EPS
Volume 2 p. 103).
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2.4.1 Suspended Solids

Suspended solids analysis will be conducted using EPA Method 160.2 with modifications to be consistent with
American Society for Testing and Materiadls (ASTM) Method D 3977-97, with a 24-hour turnaround time.
However, during non-routine monitoring, reasonable efforts will be made to reduce the 24-hour turnaround
time. Any modifications to the method made to reduce turnaround time will be detailed in the Phase 1 RAM
QAPP.

242 PCBs

Anaysis of whole water PCBs will be conducted using the modified Green Bay Method (mGBM) and
extraction protocols used during the BMP. Under routine monitoring, samples collected at the two nearest far-
field stations to the dredging operations (Thompson Island and Schuylerville for Phase 1) will have a 24-hour
turnaround time from the time that the last sample is collected at either of these stations until the results are
reported from the laboratory, to the extent that such turnaround time is feasible. The time between sample
collections at these stations will not exceed four hours. Samples will be processed in batches to provide some
daily measure of QA/QC (e.g., laboratory control spikes and continuing calibration standards). However, given
thefield and laboratory logistics required to provide results within 24 hours, it will not be possible for the initial
analytical results to have undergone the standard QA/QC procedures. All PCB samples will be subject to
electronic verification and a subset (minimum 5%) will be subject to manual validation. The validation will be
frontloaded in order to assess the analyses early in the season. The QA/QC details for PCB analytical samples
will be provided in the Phase 1 RAM QAPP.

At stations downstream from the two nearest far-field stations to the dredging operations, Bakers Fals and
Rogers Island, PCB results will be reported within 72 hours of collection during routine monitoring. If the
Control or Standard Level is exceeded, analyses for samples collected from the stations at Thompson Island,
Schuylerville, Stillwater, and Waterford will all have 24-hour turnaround times, to the extent feasible. In this
case, reporting of results from the station in exceedance (to confirm the results per the EPS) and Stillwater and
Waterford (to be protective of water supplies) will be prioritized. The details of the QA/QC procedure will be
provided in the Phase 1 RAM QAPP.
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2.4.3 Organic Carbon

Samples will be analyzed for DOC and POC using EPA Method 415.1, as described in the BMP QAPP. Sample

turnaround times will be the same as for PCBs at each station.

2.4.4 Metals and Hardness

Metals analysis for the WQ requirements will be conducted using EPA Method 200.8, with the exception of
mercury, which will be analyzed using EPA Method 1631, and hexavalent chromium, which will be anayzed
using colorimetric Method SW-846 7196A (although Method SW-846 7199 may be used as an alternate
procedure for samples when interference exists with the colorimetric Method SW-846 7196A). Each metals
composite will be considered a sample upon the collection of the last aliquot. As discussed in Section 2.1.2,
samples from near- and far-field stations will be analyzed for total and dissolved cadmium and lead under
routine conditions. In the event of an exceedance of an applicable metals standard in either the near field or the
far field, the subsequent samples collected for metals analysis from such location(s) will be analyzed for the
suite of total and dissolved metals subject to the applicable set of standards, until such time as the metals
concentrations fall below the standards. If, during in-water activities, distressed or dying fish are observed,
increased monitoring will be conducted for metals (total and dissolved) and additional water quality parameters,
where appropriate, in accordance with the Phase 1 ID PSCP Scope (Section 7.5) and WQ Substantive
Requirements (p.9). At that time, routine metals monitoring will resume. Hardness anaysis will be conducted
on near-field samples using EPA Method 130.2.

Initialy, the laboratory will be required to report the metals results from the far-field stations within 24 hours of
the last sample collected at the far-field stations, to the extent feasible. Given thefield and laboratory logistics
required to provide results within 24 hours, it will not be possible for the initial analytical results to have
undergone standard QA/QC procedures. The amount and type of QA/QC procedures will be delinested in the
Phase 1 RAM QAPP.

2.5 Off-Season Water Column Monitoring
In the off-season when dredging activities have ceased, the sampling schedule currently being followed under
the BMP will continue, with certain modifications. Specificaly, this sampling will include routine weekly
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sampling for PCBs, TSS, DOC, and POC at the five Upper Hudson River stations (to the extent that weather and
river conditions allow), monthly sampling at Bakers Falls and at the Lower Hudson River stations at Albany and
Poughkeepsie and every other month at the Mohawk River. Metals sampling will not be conducted during the

off-season.

2.6 Public Water Supply Monitoring

When dredging operations are underway, the frequency of monitoring for PCBs will be increased at the public
water supply facilities for the Town of Halfmoon and the City of Waterford. This monitoring will augment the
already extensive water column sampling to be conducted in the river, which will ensure that PCB levels at the
far-field stations remain below the Standard Level set forth in the Resuspension Standard. That Standard Level

is a confirmed total PCB concentration of 500 ng/L, which is the same as the National Primary Drinking Water

MCL.

The monitoring of the potable water supplies will be on raw and finished water and the analytical method will
be EPA Method 508 (PCBs as Aroclors) in accordance with 40 CFR 141.24. This monitoring will be done
weekly when dredging operations are underway. The party performing the remedy will work with the water

suppliers and the regulatory agencies to implement the plan described above.

2.7 Fish Monitoring

Throughout the RA period, fish collections will continue to be performed in the Upper Hudson River and Lower
Hudson River as described below, except that (a) the sampling locations may be modified, if necessary and with
EPA approval, to avoid impacts from dredging in that year, and (b) the total number of fish samples collected in
each river section each year may be modified upon EPA approval in consultation with the NY SDEC.

2.7.1 Sampling Locations

In the Upper Hudson River, fish sampling will be conducted at locations identified to coincide with the BMP
fish sampling locations. Specificaly, fish sampling will be conducted in the Upper Hudson River from each of

the river sections at the stations listed below:
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Feeder Dam (representative of reference conditions);

Thompson Island Pool (representative of River Section 1);
Northumberland/Fort Miller Pools (representative of River Section 2); and
Stillwater Pool (representative of River Section 3).

In the Lower Hudson River, fish monitoring will be conducted at the following stations:

Albany/Troy (location will coincide with the BMP fish sampling locations);
Catskill; and

Tappan Zee area.

2.7.2 Sampling Frequency

Sampling will be conducted annually at the Upper Hudson River stations. At the Lower Hudson River stations,
fish sampling will be conducted annually at Albany/Troy and every two years at Catskill and Tappan Zee.

2.7.3 Species and Sampling Methods

This section specifies the species to be sampled during the remedial action.

2.7.3.1 Upper Hudson River

In the Upper Hudson River, the same species groups as are sampled in the BMP will be collected. These species

groups are:

Black bass (largemouth and/or smallmouth bass, with a goal of half of each species but in whatever
combination is available to meet the applicable sample size from Section 2.7.4);

Ictalurids [bullhead (brown and/or yellow) and/or channel catfish (white and/or channel), with a goal of
half of each species but in whatever combination is available to meet the applicable sample size from
Section 2.7.4);

Yellow perch;
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Y earling pumpkinseed; and
Forage fish (spottail shiner and/or aternative).

Standard sampling methods, including netting, electroshocking, and angling, will be used to collect target
species. The samples to be processed for analysis will be standard fillets for bass, bullhead, catfish, and perch;
individual whole body samples for yearling pumpkinseed; and whole body composites for spottail shiners or
other forage fish species.

2.7.3.2 Lower Hudson River

At the Lower Hudson River stations, the following species will be sampled as part of the fish monitoring

program:

At Albany/Troy: striped bass, black bass (largemouth and/or smallmouth bass, 10 of each, or in whatever
combination is available for atotal of 20), ictalurids [10 bullhead (brown and/or yellow) and/or 10 catfish
(white and/or channel), or in whatever combination is available for a total of 20], and perch (white and/or
yellow, 10 of each, or in whatever combination is available), yearling pumpkinseed and forage fish (spottail
shiner and/or alternative) - al to be collected annually;

At Catskill, striped bass, black bass (largemouth and/or smallmouth bass, 10 of each, or in whatever
combination is available), and ictalurids [10 bullhead (brown and/or yellow) and/or 10 catfish (white and/or
channel), or in whatever combination is available] - all to be collected every 2 years; and

At Tappan Zee area, striped bass - to be collected every 2 years.

These samples will be processed as standard fillets.

2.7.4 Sample Size

Sample size within each pool in the Upper Hudson River will be the same as described in the BMP QAPP (QEA
2004). For locations where individual fish will be submitted for analysis, the number of fish to be collected will
consist of amaximum (i.e., more of one species may be collected than another in order to achieve the total if one
species is present in smaller numbers, or not at al ) of: 20 individuals per species group at Feeder Dam; 25

individuals per species group at Northumberland/Fort Miller pool; and 30 individuals per species group at each
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of the Thompson Island and Stillwater pools. The individuals may be collected from multiple stations within the
pool, as necessary to achieve arepresentative River Section-wide average. In addition, where forage fish will be
sampled, 10 whole body composites of forage fish will be collected from each pool (two composites per
location).

At each of the Lower Hudson River stations, a maximum of 20 individuals of each species group will be

collected.

2.7.5 Measurements

PCBs and percent lipid will be measured to monitor PCB levels in fish. All fish samples will be analyzed for
total PCBs using a modification of the EPA Method 8082 Aroclor Sum Method, as specified in the BMP QAPP
(QEA 2004), unless EPA determines that the data quality objectives established in the Phase 1 RAM QAPP can
no longer be assessed by that method. Analysis by the mGBM will be performed on 5 percent of the total

number of samples, during every other sampling event that is conducted at a given sampling location, in order to
verify that the Aroclor method is accurately quantifying the Total PCB concentrations in fish, as the
contaminant pattern in fish may change as aresult of the remediation, which may affect the quantification by the
Aroclor method. Theweight and length of collected fish also will be measured to assess fish condition. Captured
fish will be visually inspected for external abnormalities (e.g., tumors, lesions). Sex of fish will be determined,

if possible, prior to processing in the analytical laboratory.

2.8 Reporting

An electronic data export will be provided to the EPA on a weekly basis. The export will contain the most
recent version of the data at the time of file creation. Additionaly, a*“readme” file documenting data additions
and corrections will be provided with the database. Changes and/or updates to the project data will be
documented by two methods. Data verification and validation changes will be detailed in the automated data
verification module (DVM) and validation reports. Other significant changes to the database will be

documented in corrective action memoranda provided electronically to the EPA.
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The analytical results and continuous water column monitoring data will be reported as follows:

Continuous water column monitoring data will be made available immediately to the EPA’s designated
representative in the field and will be submitted to the EPA within 12 hours of collection.

The reporting system will be designed such that additional sampling can commence within 6 hours of any
reported near- or far-field exceedance.

Analytical results will be made available to the EPA upon receipt from the laboratories. The data package
contents will be defined in the Phase 1 RAM QAPP.

Any exceedances of the 500 ng/L total PCB standard will be reported to the EPA within 3 hours of
laboratory reporting.

Any near-field exceedances of the Acute Aquatic standards will be reported promptly to EPA and
NY SDEC, but no later than 3 hours after receipt of the laboratory data

Any exceedances of the Health (Water Source) standards or of the NYSDOH action or trigger levels for
lead, as defined in Section 2.1.2, will be reported to EPA, NY SDEC, NY SDOH, and the downstream public
water suppliers promptly, but no later than 3 hours after receipt of the laboratory data.

Weekly reports will be submitted that summarize the results of near- and far-field monitoring, exceedances

of criteria, and any corrective actions taken.

Such reporting will be facilitated through the use of a data management system that will post results for
authorized project personnel in near-real time, alow for the creation of summary reports, and provide
notification of exceedances. The project manager or designated representative will submit aweekly report with

the requisite information. Further details regarding the reporting will be included in the Phase 1 RAM QAPP.

The data from the off-season water column and fish monitoring programs will be provided to EPA in the

monthly reports and monthly database updates under the Consent Decree.

In addition, Data Summary Reports (DSRs) that document the data collected will be provided by April 1 in the
year following Phase 1 dredging for both the water column and fish monitoring programs. The Phase 1 DSR
will fully document the work, including a summary of the work performed, a tabulation of results, field notes,
processing data, chain-of-custody (COC) forms, copies of laboratory audits, data validation results, copies of

laboratory reports, and a compact disk version of the project database.
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3. Sediment Residuals Monitoring

A residuals sampling and evaluation program will be implemented to monitor the level of PCBs in sediment

remaining in dredge areas.

3.1 Objectives and Criteria

The abjectives of the Sediment Residuals Monitoring Program are to:

Verify the removal of the sediment PCB inventory in dredge areas; and
Determine the concentrations of Tri+ PCBs in sediment residuals (i.e., individua node concentrations,
arithmetic average, and median) ; and

Provide information for evaluation of the Residuals Performance Standard.

This section presents the locations and frequency for sample collection activities pursuant to the Residuals

Performance Standard, including:

Collection of samplesto assess Tri+ PCB levelsin residuals immediately following dredging;
Collection of samplesto assess Tri+ PCB levelsin residuals immediately following re-dredging;
Collection of samplesto assess Tri+ PCB inventory in sediment remaining after dredging; and

Collection of samples to assess Tri+ PCB levelsin backfill.

For clarity, the above activities are referred to herein as “post-dredging residuals sampling,” “post-re-dredging
residuals sampling,” “post-dredging inventory sampling,” and “backfill sampling.” Residuas sampling will

target the top 6 inches of the post-dredging surface.

Residuals sampling will be performed in each certification unit (CU), as described further below, following
completion of dredging activities. The sampling results will be evaluated against criteria presented in the
Residuals Performance Standard to determine whether the standard has been met or contingency actions are
required. Sampling locations, collection methods, and analytical methods for the Sediment Residuas
Monitoring Program are described below in Sections 3.2 through 3.4. Contingency actions may require
additional sampling and analysis, such as re-dredging sampling activities, etc., depending on the results of the

initial sampling effort. These activities are described in Section 3.5 — Contingency Monitoring.
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3.2 Monitoring Locations and Frequency

Samples will be collected for residuals characterization following completion of all dredging activities in a
given CU. Reguirements of Hudson EPS Volume 3, Section 4.1 for sampling grid establishment will be
complied with. In general, aCU will consist of approximately 5 acres and will be sasmpled at 40 locations on a

triangular grid, except in the following circumstances:

Isolated dredge areas smaller than 5 acres will be designated as a single CU, and samples will be collected
from 40 locations along a proportional grid.

Non-contiguous dredge areas smaller than 5 acres and within 0.5 mile of one another may be evaluated as a
single CU, up to a maximum area of 7.5 acres. For resulting CUs less than 5 acres in size, samples will be
collected from 40 locations aong a proportional grid while CUs greater than 5 acres will be sampled using a
grid with 80-foot spacing (i.e., up to 60 samples for a 7.5-acre areq).

If anumber of noncontiguous dredging areas smaller than 5 acres in size are contained within a common silt
barrier during dredging, the construction manager must submit a proposal to EPA that explains how the
dredging project will be managed to prevent the spread of contamination to the interstitial, non-targeted
areas, or propose additional sampling to investigate those areas during residuals sampling in the CUs.
Contiguous dredging areas up to 7.5 acres in size may be considered a single CU and sampled using a grid
with 80-foot spacing (i.e., up to 60 samples for a 7.5-acre area).

Contiguous dredging areas between 7.5 and 10 acres will be divided into two CUs of equivalent area, and 40
samples collected from each CU aong a proportionate grid.

Contiguous dredging areas larger than 10 acres will be divided equally into approximately 5-acre CUs, and
samples collected in each CU using a grid with 80-foot spacing.

Specifics of the CUs and their associated sampling grid will be established following development of the dredge
prisms during design and will conform to the above requirements. Sampling points for compliance with the
Residuals Performance Standard criteria and Phase 1 ID PSCP Scope Section 3 will be located only in areas
where inventory dredging was conducted. If overdredge areas (i.e., Side slope areas located laterally outside the
areas identified in the Dredge Area Delineation Reports) are not backfilled, these locations will aso be sampled
a the same frequency, and the results will be used to evauate the residual levels remaining in these areas
because the spatial extent of these areasis not known at thistime. The size of the CU will be estimated based on
the area where inventory dredging was conducted. As noted above, approximately 40 to 60 samples will be
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collected from each CU along a triangular grid. The grid will be offset from the design support sampling grid
used in the Sediment Sampling and Analysis Program (SSAP) such that the residuals sampling nodes are |ocated
between 40 and 60% of the distance between SSAP sampling nodes, with the goal being 50% of the nodal
distance. If obstructions are encountered at a grid node, the sample will be relocated within a 20-foot radius of

the original location.

Sampling inaCU will be completed within 7 days of completion of each dredging attempt in that CU. Samples
may be collected prior to completion of the unit as long as the area sampled complies with the requirements of
the Phase 1 ID PSCP Scope Section 3.1. Cores will initially be advanced to a depth of 2 feet and samples
collected from the 0- to 6-inch interval using the methods discussed in Section 3.3. It may be necessary to re-
sample some nodes for deeper samples, if the depth of contamination (DoC) has not been identified and the DoC
cannot be estimated through extrapolation. The remainder of the core will be archived according to the same
procedures used during the SSAP; archived samples will be stored until EPA permits the samples to be
disposed. However upon notification to EPA, GE may dispose of samples one year after collection unless EPA
chooses to have GE transfer the samples to EPA or its representative. The core depth may be modified during
implementation of the residuals sampling program, with EPA approval, based on the results for CUs sampled
early in the program. Such modifications will be made through GE’s submission of a CAM for EPA approval.

3.3 Sampling Methods

Sample collection and processing will generaly follow the SSAP protocols, with modifications to incorporate
requirements from the Residuals Performance Standard. The protocols to be followed for sample collection are

presented below, followed by the protocols for processing.

3.3.1 Sample Collection

Samples will be collected via coring, vibracoring, or manual coring techniques.

Clear Lexan tubes (or other appropriate semi-transparent tubes) will be used for manual coring. If substrate
conditions are such that manual coring is not feasible, cores will be retrieved using vibracoring.

If vibracoring is employed, the rig will be activated at the sediment-water interface and used throughout the
full depth of the core.
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Under conditions where a core cannot be collected, samples will be collected using small ponar-type
samplers.

Core locations will be located using GPS and referenced to an appropriate horizontal coordinate system and
vertical datum.

Sampling locations and all other field data will be recorded.

Sediment probing will be conducted in an adjacent location prior to core collection to identify the
approximate depth and the texture of the sediments.

Backfill samples and samples from re-dredged nodes will also be collected as 0-to-6-in core samples; and in
all respects sample collection, management, and analysis will be identical to residual sediment samples.

The probing information will be used to determine if a core can be obtained, or if a grab sampler should be
deployed instead.

Design information and probing results will be used to determine the target coring depth.

Sediment cores will be advanced to a depth of 2 feet (with the objective of collecting a representative
surficial 0- to 6-inch sample), or to refusal (if less than 2-foot depth).

Core recovery will be measured upon collection directly through visual inspection of the sample and
confirmed after extraction of the core during processing.

Actual sample recovery will be calculated by dividing the length of the sediment recovered by the total
penetration depth of the core.

The sampler will document sediment recovery, visually classifying the sediment sample and the thickness of
the residuals layer.

When probing indicates less than 6 inches of sediment over a hard material, at least one attempt will be
made to collect a core. A ponar grab sample will be collected when the sediment core cannot be collected.

If sample recovery is hindered by the presence of bedrock, up to three attempts will be made to retrieve
sediments using a coring approach (manual or vibracore) within a 20-foot radius from the proposed
sampling location. If that approach is unsuccessful, grab sample collection will be attempted using a ponar-
type sampler for up to three additional attempts. Following such attempts, if sediment recovery is still not
attainable, presence of bedrock will be noted at the location and the rig will move to the next sampling
location.

If a ponar dredge is used, it will be of sufficient size to penetrate at least 6 inches or the thickness of
sediment believed present on the river bottom, whichever isless.

After collection, the core will be capped, sealed, and labeled. Labeling will include core identification

information, date, time, and an arrow to indicate the upper end.
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All other information will be recorded in afield log book.

The cores will be transported with river water in the headspace to minimize disturbance of the top core
layer.

The cores will be stored on ice on a storage rack in a vertical position and kept in the dark until submitted
for processing and analysis.

Ponar samples will be homogenized in a dedicated, laboratory-decontaminated, stainless steel bowl,
transferred to an gppropriately selected and labeled sample jar, and stored on ice in a cooler until submitted

for processing and analysis.

3.3.2 Sample Processing

A field processing facility similar to that used in SSAP activities will be used.

Retrieved core samples will be photographed.

Field notes will arrive at the processing facility with the core or ponar sample and be entered into the
database.

The initial core processing step will be to drain the excess water, once the fine particles have settled with the
goal of minimizing disturbance to the fluff layer.

The weight of the core tube will then be measured and will be used as an initial estimate of the sediment
bulk density.

Any observed sediment “fluff” layer (the layer the measuring stick will go through to hit the sediment-water
interface) will be retained and homogenized with the O- to 6-inch sample.

For cores, obvious disturbances to sediment layer created due to the dredge will be documented.
Observations including thickness of separate layers of redeposited sediments, disturbed sediment, and
undisturbed underlying sediment will be recorded.

The length of the recovered core will be measured, the core tube will be marked to identify where it will be
cut into segments (if more than the 0- to 6-inch segment will be analyzed), and an arrow will be marked on
each segment to indicate the upper end.

The core will be cut into 6-inch segments prior to extrusion. Since the core sections will be separated prior
to the extrusion process, the sediment will only be extruded from the section of core tubing that corresponds
to the sample to be mixed and analyzed, in most cases, the 0-to-6 in interval. While the core tube is being
cut, support will be given to the areas above and below the cut. Once the core tube has been cut through, the

core segment will be separated from the rest of the core.
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Sediment will be extruded using a decontaminated stainless steel tool and rigorously homogenized using
decontaminated stainless steel or glass equipment.

Visual descriptions will be recorded into the database, including a description of the physical characteristics
of the core segment; general soil type (sand, silt, clay, and organic/other matter such as wood chips, as
determined using the Unified Soil type Classification System (USCS); approximate grain size; and presence
of observable biota, odor, and color. If Glacial Lake Albany Clay is observed, the presence of clay will be
confirmed by amanual test of plasticity. The nature and length of stratigraphy changes will also be noted, if
present. Visual texture characterization will be done by afield geologist or equivalent.

Objects of cultural significance, if present, will be noted in the database, inspected by a qualified
geomorphologist or archaeologist, and stored at the processing facility.

Wood chips will not be separated, but manually pulverized or chopped as necessary to alow
homogenization with and inclusion in the sediment samples submitted for laboratory analysis.

Sample aliquots designated for analysis will be chilled to 4°C and kept in a dark location until sent to the
analytical laboratory.

3.4 Analytical Methods and Quality Assurance/Quality Control Procedures

Sediment samples will be analyzed for PCBs using Method GEHR8082, the same method used during the
SSAP. To the extent feasible, these analyses will achieve a reporting limit of 0.1 ppm for each PCB Aroclor,
with a Method Detection Limit (MDL) of 0.05 ppm or a reporting limit equivalent to 0.1 ppm for Tri+ PCBs
over the range of conditions that can be anticipated (e.g., high moisture content).  Prior to submittal of the
Phase 1 RAM QAPP, GE will submit for EPA review and approval, additional paired analysis using GEHR8082
and the mGBM to refine the regression equation to meet the reporting limit of 0.1 ppm. The information will
identify the source and number of samples to be used to develop the conversion and the approach for developing
the regression equation. The samples will also be analyzed for moisture content (as part of the PCB analyses)
using EPA Method 160.2. If a regression equation is approved by EPA, 4 percent of the samples will be
analyzed by the PCB method used to develop the equation, throughout remediation. The paired estimates of Tri+

PCB will be used to assess and maintain the regression throughout the remediation.

If during remediation, aregression equation is used to estimate Tri+ PCBs, a sample with detection(s) of one or
more Aroclors that are not included in regression equation, and the concentration of these Aroclorsis more than
5 percent of the Tota PCB concentration, then a means of calculating Tri+ PCBs will be proposed for this
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sample for EPA's review and approval, for instance, add any Aroclors not in the regression equation to the 1242
plus 1254 total.

QA/QC procedures for residuals sampling will be described in the Phase 1 RAM QAPP and be approved by
EPA. The parties agree that it is critical to generate high quality data with sufficient QA/QC to adequately
document CU closure decisions on a timely basis. The parties further agree that results from manual data
validation will be a critical component to the overall QA/QC program (particularly in the beginning of the
project) and will be used to continuously evaluate and improve analytical procedures, but manual data validation

will not be used as a basis to revisit decisions aready made regarding actions on a specific CU.

3.5 Contingency Monitoring

Following the initial post-dredging residuals sampling and analysis, the resulting PCB data will be reviewed to
determine the appropriate response. Under the Residuals Performance Standard, there are four possible

responses:

Response 1: Backfill and demobilize at a CU (including testing of backfill if necessary).
Response 2: Jointly evaluate a 20-Acre Average.

Response 3: Re-dredge or Construct Subagueous Cap at a CU.

Response 4: Re-dredging is required.

Response 5: Capping.

The criteriato be used to determine which of these responses will be implemented during Phase 1 dredging, and
the methods used to apply these criteria, will follow the Residuals Performance Standard, as described in the
Phase 1 ID PSCP Scope, and will be presented in more detail in the Phase 1 IDR and Phase 1 FDR and the

Phase 1 PSCP; these criteria and methods are not discussed herein.

This section describes the additional sampling and analysis associated with one or more of these responses —
namely, re-dredging residuals sampling/analysis, inventory re-characterization sampling/analysis, and backfill
sampling/analysis. These activities, where performed, will be conducted in accordance with the sampling and
analytical methods described in Sections 3.3 and 3.4 and the Phase 1 ID PSCP Scope Section 3.4.
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In areas where re-dredging is conducted, residuals samples will be collected following completion of each re-
dredge attempt from the re-dredged nodes and analyzed. Re-dredging sample core locations will be offset from
the original residuals sample grid by 10 feet. Sampleswill be collected from the 0- to 6-inch depth interval.

Samples from depths below 6 inches may be analyzed for PCBs to define the depth of contamination as
specified in the Phase 1 ID PSCP Scope.

Backfill samples will be collected, when required, along the same grid as the residuals samples. Backfill
samples will be collected from the O- to 6-inch depth interval. Backfill sampleswill be analyzed for PCBs using

the same procedure described for residual samplesin Section 3.4 above.

In addition, construction monitoring will be implemented during cap placement activities. This construction
monitoring will be described in the Construction Quality Assurance Plan for Phase 1 dredging operations,
which is discussed in Section 4 of the Phase 1 IDR.

3.6 Data Reporting

Weekly progress reports will be prepared and submitted to the EPA site manager according to an agreed upon

schedule with the GE and EPA. The reportswill summarize, at a minimum, the following:

Results of residuals sampling;
Exceedances of the Residuals Performance Standard by CU and joint 20-acre evaluation area; and

The course of actions that were undertaken, and rationale.

Also, laboratory datawill be made available to the EPA upon receipt from the laboratory.

A CU Completion Report will be prepared and submitted to the EPA, according to an agreed upon schedule.
Each CU Completion Report will include:

CU identification;
Description of the type(s) of dredging equipment used;
Description of sediment type(s) encountered;
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Results of residuals sampling;

Sediment imaging results (if available);

Written verification that the sampling data were verified in accordance with the procedure described in
Section 3.4 above, including a discussion of any data qualifiers applied;

Results of the required comparisons to action levels for each dredging pass;

Discussion of any contingency actions taken;

Number of dredging passes for residuals concentration reduction;

For each attempt, a map of the CU showing the concentration at each node and the non-compliant area (if
any) to be re-dredged or capped;

A signed verification that the CU was backfilled or capped (as applicable) in accordance with the
requirements of the Phase 1 ID PSCP Scope, the Phase 1 PSCP, and the approved remedial design, as well

as any other applicable requirements under the Consent Decree; and

A signed verification that the initial habitat replacement/reconstruction was completed (as applicable) in
accordance with the requirements of the approved remedial design, as well as any other applicable

requirements under the Consent Decree.
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4. Air Quality and Odor Monitoring

An air qudity and odor monitoring program will be conducted to assess achievement of the standards set
forth in the QoLPS for air quality and, as necessary, for odor. Specific objectives and criteria for air

monitoring are described below, organized according to:

PCBs;

Criteria Pollutants;

Opacity; and

Odor (including hydrogen sulfide [H,S]).

411 PCBs

The objective of PCB air quality monitoring is to assess the potential exposure of receptors in the project

areato airborne emissions of PCB from the project.

The EPA determined that emissions of PCBs during remediation activities could result in a short-term
increase in ambient air levels of these pollutants. The QoLPS for air quality has been established to

confirm that this potential impact does not result in unacceptable exposure.
The Air Quality Standards for PCBS, as set forth in the Hudson QoLPS (pp. 6-8 & 6-18), are asfollows:

During remedial action, the Residential Standard is:
24-hour average, total PCBs = 0.11 micrograms per cubic meter (ug/m3), with a“Concern
Level” of 0.08 pg/m® (24-hour average) total PCBs.

During remedial action, the Commercia/Industrial Standard is:
24-hour average, total PCBs = 0.26 pg/m°®, with a “Concern Level” of 0.21 pg/m® (24-hour
average) total PCBs.
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4.1.2 Criteria Pollutants

In accordance with the Hudson QoLPS (pp. 69 to 61), an assessment will also be made of the following
pollutants for which the EPA has promulgated National Ambient Air Quality Standards (NAAQS) (known as
“criteria pollutants’): nitrogen oxides (NOy), sulfur dioxide (SO,), carbon monoxide (CO), particulate matter
with a median diameter of 10 micrometers or less (PMy), particulate matter with a median diameter of 2.5
micrometers or less (PM,s), and ozone (O3). Ozone (Os) is evaluated using its precursors, NOy and volatile
organic compounds (VOCs).

The need for monitoring of these constituents will be determined during remedial design using specific design
data. The RD Team will repeat the assessment in EPA’s White Paper — Air Quality Evaluation analyses (EPA,
2002) using project specific design data. If this project specific information developed during design validates
the assumption used in EPA’s White Paper — Air Quality Evaluation analyses (EPA, 2002), this will be
considered a determination of compliance with the QoL PS such that further demonstration by on-site or offsite
sampling will not be required. If air quality compliance is not demonstrated as a result of these analyses for any
NAAQS, potential design changes that could result in achievement of the NAAQS and/or the need for
monitoring for such pollutant(s) will be evaluated, and will submit a proposal on this topic to EPA for review
and approval.

4.1.3 Opacity

The Air Quality Standard for opacity, which is based on New York State air regulations (6 NYCRR Title 111,
Subpart 211.3), is that opacity must be less than 20% (as a 6minute average), except that there can be one

continuous 6-minute period per hour of not more than 57% opacity (Hudson QoLPS p. 6-16).

41.4 Odor

The stated objective of the QoLPS for odor is to protect the public from odors that unreasonably interfere with
the comfortable enjoyment of life and property (Hudson QOLPS, p. 6-18). Odors are difficult to measure
because they depend on not only the concentration of the pollutant, but aso on the sensitivity of the person
exposed to the odor. The QoLPS for odor has two components. The first is a standard for HS of 14 pg/m?
(0.01 ppm), expressed as a 1-hour average, which appliesif an odor identified as H,S is detected by workers or
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the public. The second component is that odor complaints will be investigated and mitigated, as appropriate
(Hudson QoLPS, p. 6-19).

4.2 Monitoring Locations and Frequency

The locations and frequency of the air quality and odor monitoring program are described below. Detailed
monitoring plans will be submitted as part of the Phase 1 RAM QAPP.

421 PCBs

Air monitoring will be conducted, employing samplers operating continuously for 24 hours, to verify the
assessment and demonstration of compliance with the QoLPS for PCBs. Such monitoring will be conducted at
locations along the dredging corridor, at unloading areas, and around the sediment processing/transfer facility
(processing facility), as discussed further below. (Note that the monitoring for unloading areas and processing
facility may be combined, depending on final configuration of the processing facility.) In addition, monitoring
will be conducted at a permanent background station situated upwind of the Phase 1 dredge areas, the unloading
areas, and the processing facility. This station will be situated permanently at a fixed upwind location away
from the river and operate throughout the entire term of the remediation program. The specific location for this
station will be specified in the design documents. If an approach other than a standard EPA-approved method is
being proposed to demonstrate compliance, that approach will require EPA approva and will be specified in the
Phase 1 RAM QAPP.

Further, a meteorological station will be established at the processing facility to provide meteorological datafor
use in this air monitoring program. The specific location for this meteorological station, as well as the
equipment to be used at the station, will be specified in the design, which will consider EPA guidance for siting
meteorological monitoring stations (EPA, 2000b).

Monitoring Site Selection Process

In selecting locations for the PCB monitoring stations, a three-tiered site selection process will be applied. This

process will involve application of the following criteria.
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The primary criteria for site selection will involve consideration of the location of the facility perimeter (for
monitoring stations that are to be placed on that perimeter), pertinent information on predominant wind
direction and wind vectors, and pertinent information on the most likely receptor locations. Information on
predominant wind direction and vectors will be obtained through review of the historical meteorological data
collected at Albany Airport, in combination with data collected from the meteorological station at the
processing facility prior to project start-up. This information will be coupled with dispersion modeling analyses

of air emissions to identify the most likely receptor locations.

The secondary criteria for site selection will involve application of the EPA’'s and U.S. Army Corps of
Engineers (USACE's) guidelines applicable to ambient particulate sampling systems (EPA, 1987; USACE,
1997). These criteriainclude the following:

Height of sampler inlet above ground (2 to 15 meters);

Distance of sampler from trees (> 20 meters);

Distance from sampler to obstacle at least twice the height of the obstacle above the sampler;

Unrestricted airflow (270° arc of unrestricted space around sampler);

Roof placement > 2 meters from any wall, parapet, penthouse, etc., and no nearby flues that may
significantly impact sampling;

Sufficient separation of the sample inlet from nearby roadways to avoid the effects of dust re-entrainment

and vehicular emissions on measured air concentrations; and

Avoidance of locating particulate matter sampling systems in an unpaved area unless there is vegetative
ground cover so that the effect of locally re-entrained fugitive dusts will be kept to a minimum.

The tertiary criteria will consist of logistical considerations, including availability of electrical service, site
accessibility, site operator safety considerations, and the availability of site security to mitigate tampering with
and/or vandalism of instrumentation.

The details on monitoring locations will be provided in the Phase 1 IDRs and/or Phase 1 IDRs and the Phase 1
RAM QAPP.

Monitoring Freguency

The Phase 1 monitoring for PCBs will be conducted at the following frequencies:
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Stations at the sediment processing facility and unloading areas will be sampled continuously during
processing plant operations, and a 24-hour sample will be collected at each station for each day during such
operations. Additionally, at least 2 days of baseline data, prior to the start of processing operations, will be
collected at the processing facility stations.

Representative stations within the dredging corridor will be sampled continuously during dredging, and a
24-hour sample will be collected for each day during dredging operations. Additionaly, at least 2 days of
baseline data, prior to the start of dredging, will be collected at stations that are representative of the first
day of dredging.

The permanent background station will be sampled continuously during dredging or processing plant
operations, and a 24-hour sample will be collected for each day during such operations. The sample at this
station will be analyzed for PCBs. Additionally, at least 2 days of baseline data will be collected at this
station prior to the start of dredging.

During Phase 1 operations, EPA will determine if the objectives of the air monitoring program can be achieved
with less frequent monitoring or monitoring at fewer stations (e.g., only selecting the samples collected at the

predominantly downwind and upwind stations for analysis).

Meteorological Monitoring

Meteorological data will also be collected at the processing facility. These data will consist of wind speed,
wind direction, and ambient temperature collected on a continuous basis during project operations and/or during
ambient air monitoring. Datawill be collected as 5-minute averages and downloaded for archival storage. The
meteorological station will be placed atop a tower and situated so as to meet EPA siting criteria for
meteorological monitoring stations (EPA, 2000b).

4.2.2 Criteria Pollutants
As discussed above in Section 4.1.2, sampling for criteria pollutants is not expected to be required. Should the

design suggest that this monitoring is required, the details will be specified in the Phase 1 EMP to be submitted
with the Phase 1 FDR, as well as reflected in the Phase 1 RAM QAPP.
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4.2.3 Opacity

The opacity standard will be applied to vessels, vehicles, and equipment as a performance standard for this
project. The locomotives used by rail carriers will not be subject to this opacity standard. These line-haul
engines are regulated by EPA’s national standards governing opacity (40 CFR Part 92). However, the switcher
engine used to operate the on-site rail yard will be subject to the QoLPS for opacity. Vessels and vehicles used
for this project will be maintained and operated properly to prevent opacity problems. Also, pollution control
systems for process equipment will be designed to prevent opacity concerns. The primary monitoring for
opacity will be visual observations. As described in Section 4.3.3, these observations will be made by a
certified visual observer using EPA Method 9 documented in field logs. Opacity will be observed at the initia
start-up of each piece of equipment permanently assigned to the site that has air emissions. Additiona opacity

observationswill be made if an opacity complaint is received from the public.

42.4 Odor

Receptorsinclude residents along the river and users of the river such as boaters. Odor measurement is difficult
because no instrument has been found to successfully measure odor and all of its components. The human nose
is the most effective instrument to measure odor, but personal preference affects what is considered acceptable
or offensive. Instruments can measure some compounds that make up odor (e.g., HS), but odor is typicaly a
combination of many compounds. A high or low concentration of just one compound is not generally a good

indicator of whether an offensive odor is present.

Although odor measurements are difficult, monitoring can be implemented to demonstrate compliance with the
ambient air concentration standards. An assessment of potential activities and conditions that could result in
exceeding the H,S standard or in the detection of other odors will be performed during remedial design.
However, if an odor complaint is received or if workers detect an unacceptable odor, and the odor is identified
as potentially H,S, H,S monitoring will commence. At this time, specific locations and frequency for such
monitoring cannot be defined, but it is anticipated that two locations would be monitored — one upwind and one

downwind of the suspected source of odors.
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4.3 Sampling Methods

43.1 PCBs

High-volume air samplers (e.g., Tisch or Andersen PS-1) fitted with a polyurethane foam (PUF) cartridge and a
glass-fiber filter will be used for sampling for PCBsin ambient air, where practical. This sampling approach is
consistent with EPA Method TO-4A (January 1999). The detection limit for PCBs, expressed as an Aroclor-
based total PCB concentration, is expected to be 30 nanograms per cubic meter (ng/m® employing this
methodology. Lower-volume pumps, which operate with a rechargeable battery, may be used in locations
where electricity is not available, provided that a 24-hour sample can be collected. This sampling approach is
consistent with EPA Method TO-10A (January 1999). Procedures and modifications, if any, for these methods
will be described in the Phase 1 RAM QAPP.

4.3.2 Criteria Pollutants

No sampling for criteria pollutants is anticipated to be required. However, if such sampling is required, the
sampling methods will be specified in the Phase 1 EMP and Phase 1 RAM QAPP.

4.3.3 Opacity

A certified observer will visually observe opacity using EPA Method 9 at the point of emission and record this
reading using Method 9 datasheets in afield log. A detailed procedure with be provided in the Phase 1 RAM
QAPP.

43.4 Odor

When sampling for H,S is warranted, H,S levels will be measured via direct readings using a hand-held meter
(e.g., Arizona Instruments Jerome Meter) or, when this is not possible, via collection in an evacuated Tedlar bag
followed by measurement using a hand-held meter. In the latter case, the H,'S meter can be brought to the
sample or the sample can be transported in the Tedlar bag to the meter for direct measurement of HS. The
Tedlar bag will allow multiple samplesto be collected simultaneously and will allow more rapid deployment of
the sampler. These samples will be collected over a one-hour period using a low-volume sampling pump that

draws ambient air into the evacuated bag. These devices will be available at the processing facility, at barge

BLASLAND, BOUCK & LEE, INC.
engineers, scientists, economists A-4-7




unloading areas, and at shoreline locations, such that pumps and bags can be readily deployed to the site of the
odor in the event of acomplaint. A detailed procedure with be provided in the Phase 1 RAM QAPP.

4.4  Analytical Methods

441 PCBs

Air samples will be analyzed for PCBs, using a gas chromatograph fitted with a capillary column in
combination with an electron capture detector (GC/ECD). Results will be reported as Aroclor-based PCBs
concentrations, consistent with Method TO-4A. However, this analytical method will be optimized for
monitoring Hudson-specific PCB air samples collected at the site, so that the results present accurate total PCB
quantitation. The procedure to optimize the GC/ECD analysis will be described in the Phase 1 RAM QAPP.

Under routine monitoring conditions, the laboratory will be required to report the PCB results within 72 hours
of receipt of the air sample by the laboratory. A shorter turnaround time of 48 hours will be employed during
start-up or when changes in operations take place, such as relocation of dredging operations; this shorter
turnaround time will be used for the 5 consecutive days of monitoring in such circumstances. Additionally, a
turnaround time of 48 hourswill be employed in situations where PCB concentrations in any sample exceed the
daily average total PCB standards or are greater than the Concern Levels (which represent 80% of the Standard
Levels). Such contingency sampling is discussed further below.

4.4.2 Criteria Pollutants

No sampling for criteria pollutants is anticipated to be required. However, if such sampling is required, the
analytical methods will be specified in the Phase 1 EMP and Phase 1 RAM QAPP.

4.4.3 Opacity

A certified EPA Method 9 opacity reader will make and record observations for opacity; as such, no analytical
methods will be needed.
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444 Odor

H,S levels will be determined by hand-held direct reading H,S monitors (e.g., Arizona Instruments Jerome
meter). When the Tedlar bag sampling method is used, ambient air samples will be collected over a 1-hour
period at the location of an odor complaint, employing an evacuated Tedlar bag fitted with a sampling pump.
Measurement of HS concentrations in each bag will then be made with a portable meter. In those instances
where the odor complaint occurs near the location of the hand-held meter, the Tedlar bag sample may not be
necessary as H,S concentrations can be measured directly with the meter. A detailed procedure will be provided
in the Phase 1 RAM QAPP.

4.5 Contingency Monitoring

In the event of an exceedance of the PCB Concern Level or PCB Standard Level or receipt of an odor
complaint, contingency monitoring will be performed as outlined below. Details regarding the contingency
monitoring will be provided in the Phase 1 RAM QAPP and Phase 1 RA CHASP.

45.1 PCBs

If aConcern Level is exceeded (i.e., daily average PCB concentration greater than 80% of the Standard Level),
then the following contingency monitoring will occur:

Examine background PCB concentrations (sampling-event-specific as well as baseline database) and site-
specific meteorological datato assist in PCB emissions source identification; and

Reduce analytical turnaround time to 48 hours from the receipt of the sample at the laboratory.

If the daily average total PCB concentration exceeds the Standard Level, then the following contingency

monitoring will occur:

Establish additional monitoring stations as needed to evaluate cause of increased emissions, utilizing the
three-tiered site selection process described above;

Examine background PCB concentrations (sampling-event-specific as well as baseline data base) and site-
specific meteorological datato assist in PCB emissions source identification,;

Reduce laboratory turnaround time to 48 hours; and
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Continue monitoring to confirm compliance with the standard.

452 Odor

In the event of an odor complaint, the complaint will be recorded and investigated in accordance with the Phase
1 RA CHASP and its Scope. If an odor complaint is received from workers or the public and the odor is
identified as potentially H'S, sampling will be implemented to confirm and measure H,S concentrations. |If the
H.S standard is exceeded or there are recurrent odor complaints, H,S monitoring will be conducted on aregular
basis until compliance with the standard is established. This monitoring will include the use of Tedlar bags for
the collection of 1-hour air samples, with subsequent analyses employing a hand-held meter (e.g., Arizona
Instruments Jerome). Mitigation measures and associated monitoring will be evaluated and implemented as

appropriate, and this action will be recorded in alog.

4.6 Data Reporting

46.1 PCBs

Regular weekly progress reports will be submitted to the EPA that include information related to PCB
concentrations in air near the processing facility and dredging operations, ambient (background and baseline)
PCB levels, and monitoring plan adjustments. These weekly reports will be provided to the EPA in conjunction
with the project implementation schedule. Report content and distribution will be described in the Phase 1
RAM QAPP.

The EPA will be notified of an exceedance of the 24-hour PCB standard promptly, but no later than 3 hours
following receipt of the analytical data. In the event of an exceedance, a report will be developed that includes
an anaysis of the reasons for the exceedance and a description of any mitigation measures. The written report
will be provided to the EPA within 3 working days of the discovery of the exceedance. Thisreport will include
background and baseline monitoring data to help determine whether the project is the source of the exceedance
or whether there are externa reasons for the exceedance. A summary of data collected at the on-site
meteorological station (e.g., wind rose) will also be provided in support of report findings and conclusions
regarding the potential source(s) of the PCBs. Contingency report content and distribution will be described in
the Phase 1 RAM QAPP.
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46.2 Odor

During dredging operations, a monthly report will be submitted to the EPA summarizing the monitoring
activities for the previous month. The summary will be in tabular format and will include a log of any odor
complaints, monitoring, and the necessary information and follow-up actions needed to resolve the complaint.
An example of the log will be included in the Phase 1 RAM QAPP and Phase 1 RA CHASP.

The EPA will be notified of odor complaints from the public or of an exceedance of the HS performance
standard within 24 hours of discovery. A report outlining the reasons for the exceedance and any mitigation
measures taken will be submitted to the EPA within 10 days of the event. Report content and distribution will
be described in the Phase 1 RAM QAPP and Phase 1 RA CHASP.
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5. Noise Monitoring

The purpose of the Noise Monitoring Program is to allow the RA team to make operational changes to mitigate

any potential noise impacts.

5.1 Objectives and Criteria

The abjectives and criteria of noise monitoring are described in this section, which is organized as follows:

Noise standards;

Monitoring locations and frequency;
Sampling and analytical methods,
Contingency monitoring; and

Reporting.

5.2 Noise Standards

The QoLPS criteria for noise that have been developed for the remedia action, as set forth in the Hudson
QOLPS (p. 6-25), are asfollows:

Short-Term — These criteria apply to facility construction, dredging, and backfilling activities:

Residential Control Level (maximum hourly average)
Daytime = 75 dBA (A-weighted decibels)

Residential Standard (maximum hourly average)
Daytime = 80 dBA
Nighttime (10:00 pm — 7:00 am) = 65 dBA

Commercial/lndustrial Standard (maximum hourly average)
Daytime and nighttime = 80 dBA
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Long-Term — These criteria apply to processing facility and transfer operations:

Residential Standard (24-hour average)
Day-night average = 65 dBA (after addition of 10 dBA to noise levels measured from 10:00 pm to

7:00 am)

Commercial/lndustrial Standard (maximum hourly average)
Daytime and nighttime = 72 dBA

The attenuation model will be utilized to predict and evaluate noise levels and the results are presented in the
Phase 1 IDR. If thereis a predicted exceedance at a receptor location, based on a scaling factor relative to the
monitoring point as predicted by an attenuation model, noise controls will be integrated into the design.

During project operations, the attenuation model will be used to evaluate noise levels at the receptor based upon
noise levels on the perimeter of the facility or dredging area. A predicted exceedance will trigger additional
monitoring at the point of exceedance or, if possible, the nearest possible receptor. If the additional monitoring
shows attainment of the standard, the predicted exceedance will be reported with a note that monitoring at the
receptor demonstrated attainment. |1f additional monitoring shows continued exceedances of the standards, the
project team will implement a contingency monitoring program, which is discussed later in Section 5.4 -

Contingency Monitoring.

5.3 Monitoring Locations and Frequency

Potential noise impacts due to Phase 1 project activities can be divided into short- and long-term impacts for
both residential and commercial/industrial environments in the daytime and nighttime. The compliance point
for noise monitoring will be at the nearest receptor, either industrial or residential. If it is determined that noise
levels are below the standards closer to the source of the noise, then the closer locations will be considered
acceptable for demonstrating attainment of the standards. During the design, more accurate information will

become available to better specify noise monitoring locations.
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Monitoring will be conducted in the slow response mode for continuous equivalent sound level over a 1-hour
period (Leg(h)) at the receptor location while the process or activity is at peak load. The Lo monitoring duration

can be shortened for sources having steady noise emission levels.

Monitoring will be conducted on a regular basis (at a minimum of every 4 hours) during construction of the
processing facility. Potential reduction of the monitoring frequency will be evaluated on an ongoing basis, with
reductions implemented if approved by EPA. Once construction has been completed, monitoring will be
conducted during the startup of the facility (to validate design assumptions) and on aregular basis during typical
facility operations. If noise levels measured at monitoring locations during the remedial action indicate, based
upon predictive analyses, that noise levels at a given receptor would exceed the Control Level or limits
established by the standard, that receptor location will be monitored, if practical, to demonstrate attainment.
Monitoring frequency will be increased if the daytime Control Level or nighttime standard is exceeded. In
addition, more frequent monitoring (i.e., hourly monitoring) will be conducted as needed to evaluate changesin
operations or to respond to complaints. Background levels will be measured in cases where noise levels
approach the standard or to distinguish between project-related and non-project related noise. Where and when
possible, routine monitoring locations will be at the fenceline of the processing and unloading facilities and the

shoreline of the river, adjacent to dredging operations.

At the beginning of Phase 1, a noise study will be conducted to collect noise level data from the dredging
operation at various distances. The noise study will be a 2-week study, which will measure noise emissions
from the dredging, barge transport, unloading, and processing operations. This study will measure I-hour Lg
noise for al major operations. There will be approximately 20 full 1-hour sampling events for dredging, barge
trangport, unloading, and processing facility operations, cumulatively. Data gathered from this study will be
used to validate design and to confirm that the operations are attaining the noise standard as set forth in the
QoLPS. In addition, based on this information and using calculations for noise attenuation over distance, noise
monitoring requirements may be modified, with EPA concurrence, during the dredging of some locations where
the nearest receptors are distant or noise levels are consistent. During Phase 1 dredging, monitoring will be
conducted on a regular basis (a minimum of every 4 hours) while the dredging and backfilling operations are
ongoing if receptors have been determined to be within the impact range of the project (i.e., within the range
where the modd indicates that there could be an exceedance of the standard.) Potential reduction of the

monitoring frequency will be evaluated on an ongoing basis.
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Table A5-1 outlines the Noise Monitoring Program for Phase 1 dredging operations.

Table A5-1 — Noise Monitoring Program Summary

Operations

Monitoring Plan

Additional Comments

Background Noise
Levels

A 2-week noise monitoring study will be conducted to
establish baseline noise levels at the processing
facility, as well as at locations that will be
representative of receptor locations during Phase 1
dredging operations.

A minimum of three 24-hour sampling events will be
conducted for the processing facility. A minimum of
five 24-hour sampling events will occur along the
dredging corridor. This effort will be used to establish
1-hour Leg noise levels at different times of the day for
various receptor locations.

Additional background noise data may
be needed if background noise levels at
receptors are close to or exceed the
noise standards.

Phase 1 Noise Study

At the initial startup of Phase 1 dredging operations, a
2-week study will measure noise levels around the
dredging, unloading, and processing operations. This
study will measure 1-hour Leg noise for all major
operations. There will be approximately 20 full 1-hour
sampling events making up this noise study. This
study will include monitoring data from dredging,
barge transport, unloading, and processing facility
operations.

Construction
Monitoring

During construction of the processing facilities, noise
monitoring will occur at a minimum of every 4 hours.
This monitoring will measure 1-hour Leg Noise levels.

Should noise monitoring over a 2-week
period demonstrate no exceedances of
the noise standards, the potential for
reducing the frequency of noise
monitoring for construction will be
reviewed and may propose a
modification to the noise monitoring
frequency to EPA.

Should construction activities exceed the
noise standards, additional monitoring
will be performed in accordance with
Section 5.4 — Contingency Monitoring.

Dredging Operations

- Compliance
Monitoring

Noise monitoring will be conducted at a minimum of
every 4 hours (day and/or nighttime). It is anticipated
that many of the noise monitoring locations, for
dredging operations, will be located on nearby
shorelines.

Should noise monitoring demonstrate no
exceedances of the noise standards, the
potential for reducing the monitoring
frequency will be reviewed and may
propose a modification to EPA.
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Operations

Monitoring Plan

Additional Comments

Dredging Operations

Contingency
Monitoring

Should monitoring results of dredging operations
indicate a noise level that exceeds the control level or
if a project-related noise complaint is received,
monitoring will be conducted for at least 1 hour to
demonstrate compliance with noise standards. If the
trigger for additional monitoring is a complaint, noise
monitoring will be conducted at the location in
question from the complaint.

Contingency monitoring is discussed
further in Section 5.4 — Contingency
Monitoring.

Should monitored noise levels
demonstrate exceedances of the
standards, additional background noise
monitoring may be needed to assess the
potential impact of non-project-related
noise source sensitive receptors.

Processing
Operations

Compliance
Monitoring

Noise monitoring will be conducted at a minimum of
every 4 hours.

At a minimum, one monitoring location will be
identified for the processing facility and one for
unloading operations. The specific locations will be
shown in the Phase 1 IDR. The Phase 1 IDR will
also show modeled results from processing and
unloading operations that will help focus on specific
areas adjacent to the processing facility that may be
of concern.

For each monitoring location, the Phase 1 IDR and
Final Design Reports will identify the nearest
receptors. The distance from the monitoring location
to the nearest receptors will be used to model noise
levels throughout the day and evening, as measured
at the monitoring locations, which would keep project
operations within Compliance and Concern Levels.

Processing
Operations

Contingency
Monitoring

Should monitoring results of processing/unloading
operations indicate a noise level that exceeds the
control level, monitoring will be conducted to
demonstrate compliance with noise standards. If the
trigger for additional monitoring is a complaint, then
noise monitoring will be conducted at the location in
question from the complaint.

Should monitored noise levels
demonstrate exceedances of the
standards, additional background noise
monitoring may be needed to assess the
potential impact of non-project-related
noise source.

5.4 Monitoring Methods

A Type 1 or Type 2 sound-level meter, as rated by the American National Standards Institute (ANS!), will be

used to measure noise levels.

5.5 Contingency Monitoring

Contingency noise monitoring is described conceptualy in this Section. The Concern and Exceedance Levels
for the QoL PS for noise are described in the Hudson QoLPS (p. 6-38). The triggers for taking action to address

noise exceedances and complaints at the Control and Exceedance Levels, as well as potential mitigation efforts,
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are outlined in the Phase 1 ID PSCP Scope and Phase 1 ID RA CHASP Scope and will be discussed further in
the Phase 1 PSCP and Phase 1 RA CHASP, aswell asin the Phase 1 design reports.

If anoise complaint is received from the public and is verified as project-related, monitoring will be conducted

at the site of the complaint as necessary to determine if the Control Level or standard has been exceeded.

In the event that noise levels above the Control Level or a standard are recorded (whether in response to a
complaint or otherwise), additional monitoring will be conducted (as needed) to evaluate the cause of noise
increases, and noise monitoring will continue until it confirms that noise levels are below the applicable noise
standard. In addition, should monitored noise levels demonstrate exceedances of the noise standard as set forth
in the QoL PS, additional background noise monitoring may be needed to assess the potential impact of non-

project-related noise source on receptors.

Information related to contingency actions that would be employed to mitigate noise exceedances will be
provided as part of the Remedial Design documents as well asin the Phase 1 PSCP and Phase 1 RA CHASP.

5.6 Data Reporting

Records of noise measurements will be maintained, including the measurement location, time of measurement,
meteorological conditions, identification of significant sound sources, model and serial numbers of all
equipment used, and calibration results. These results will be documented on daily noise monitoring field data
sheets or by using automated data loggers during times when noise monitoring is being conducted. Noise
complaints will be documented as described in the Phase 1 RA CHASP. A monthly report will be sent to the
EPA summarizing the monitoring activities for the previous month. The summary will include (in tabular
format) the date, time, location, activity being conducted, and results in dBA. The summary will aso include
(in tabular format) a log of any noise complaints and the necessary information and follow-up action needed to
resolve the complaint. Only noise complaints (as opposed to inquiries), as defined in the Phase 1 RA CHASP

and its Scope, will be reported on aroutine basis.

The EPA will be notified of any exceedances of the noise standard within 24 hours after the discovery. In the
event of any occurrence of the Concern Level (as defined in the QoLPS for noise), a follow-up report will be

sent to the EPA describing the response.  When there is an occurrence of the Exceedance Level, a report
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outlining the reasons for the exceedance and any mitigation employed will be submitted to the EPA within 10
days of the event.
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6. Lighting Monitoring

To meet the project schedule, nighttime activities may be necessary, which would require artificia lighting.
Specificaly, artificial lighting may be needed for dredging operations, sediment offloading, processing, and rail
loadout activities at night; this lighting may affect nearby receptors. This section describes the Lighting
Monitoring Program that will be conducted during Phase 1 to implement the QoL PS for lighting. However, the
lighting QoLPS will not supersede worker health and safety lighting requirements established by the
Occupational Safety and Health Administration (OSHA).

6.1 Objectives and Criteria

The main objectives of the Lighting Monitoring Program are to monitor and assess lighting impacts. The
lighting standards established by the EPA in the Hudson QoLPS (p. 6-39) are as follows:

Rura and suburban residential areas = 0.2 footcandle.
Urban residential areas = 0.5 footcandle.

Commercial/industrial areas = 1 footcandle.

Similar to other nuisance impacts, all lighting complaints will be addressed as described in the Phase 1 PSCP
and Phase 1 RA CHASP and their Scopes.

6.2 Monitoring Locations and Frequency

Potential lighting impacts due to project activities may occur in various types of areas, which can be divided into
rural and suburban residential areas, urban residential areas, and commercia/industrial areas. The primary
compliance point for the light standards will be at the receptor. However, if it is determined that light levels
closer to the source meet the lighting standards, such locations will be considered acceptable for demonstrating

attainment.

Light monitoring will be conducted at the property line of the receptors nearest to the dredging operations that
have the potential to experience an exceedance of the lighting standards or at locations closer to the lighting

source (e.g., the shoreline). Such monitoring will be conducted three times between 10:00 pm and dawn during
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the first night of dredging activities at a given area to assess achievement of the standard. Monitoring will be
repeated whenever the dredging operation is moved to a different dredge area.  Monitoring will also be
performed during Phase 1 at the perimeter of the processing facility or at the nearest receptor property line when
the facility initially begins activities after dusk and when significant changes in lighting for the facility have

been made. Complaints will also trigger additional monitoring, as described below.

6.3 Monitoring Method

A footcandle meter will be used to measure illumination.

6.4 Contingency Monitoring

Contingency light monitoring is described conceptually in this Section. The Concern and Exceedance Levels
for the QoLPS for lighting are described in the Hudson QoLPS (p. 645). The triggers for taking action to
address lighting exceedances and complaints at the Control and Exceedance Levels, as well as potential
mitigation efforts, are outlined in the Phase 1 ID PSCP Scope and Phase 1 ID RA CHASP Scope and will be
discussed further in the Phase 1 PSCP and Phase 1 RA CHASP, aswell as in the Phase 1 Design Reports.

If a lighting complaint is received from the public and is verified as project-related, monitoring will be
conducted at the site of the complaint as necessary to determine if the lighting standard as set forth in the QoL PS
has been exceeded.

In the event that light levels above the applicable standard are recorded (whether in response to a complaint or
otherwise), regular light monitoring will be conducted (as needed) to evaluate lighting conditions, and will be

continued until achievement of the standard is confirmed.

6.5 Data Reporting

Monitoring results will be documented on light monitoring field data sheets. Records of measurements will be
made, including specifics of the measurement location, time of measurement, meteorological conditions during
the measurement, identification of significant light sources (including non-project-related sources such as
streetlights or moonlight), and model and serial numbers of al equipment used to measure illumination.
Lighting complaints will be addressed as described in the Phase 1 RA CHASP and its Scope.
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A monthly report summarizing the monitoring activities for the previous month will be submitted to the EPA.
The summary will be in atabular format and will include the monitoring results, as well as alog of any lighting
complaints received (including date and time received) and a description of the action taken to resolve the
complaint.

The EPA will be notified of any exceedances of the lighting standard within 24 hours after the discovery. Inthe
event of any occurrence of the Concern Level (as defined in the QoLPS for lighting), a follow-up report will be
sent to the EPA describing the response. When there is an occurrence of the Exceedance Level, areport
outlining the reasons for the exceedance and any mitigation employed will be submitted to the EPA within 10

days of the event.
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7. Monitoring of Discharges to Hudson River and

Champlain Canal (Land Cut above Lock 7

The WQ requirements consist of: 1) requirements relating to in-river releases of constituents not subject to the
EPS, as set forth in Substantive Requirements Applicable to Releases of Constituents not Subject to Performance
Sandards; 2) the substantive requirements for discharges to the Hudson River and Champlain Canal, as set forth
in Substantive Requirements of State Pollutant Discharge Elimination System Permit for Potential Discharges
to Champlain Canal (land cut above Lock 7) and 3) Substantive Requirements of Sate Pollutant Discharge
Elimination System Permit for Potential Discharge to the Hudson River. These three sets of requirements are

contained in a single document in the form of aletter to GE with enclosures that EPA issued on January 7, 2005.

This section addresses the monitoring requirements for discharges to Hudson River and Champlain Canal (land
cut above Lock 7), including the associated monitoring requirements, sample and analytical methods,
contingency monitoring, and reporting requirements. Requirements relating to in-river releases are detailed in
Section 2.

7.1 Discharge Limitations

Effluent limitations for discharges of water from the sediment processing facility are described in Section 8 of
the Phase 1 1D PSCP Scope.

7.2 Monitoring Locations and Frequency, Sampling and Analytical Methods

The following monitoring requirements for the above discharges will be implemented. Additional details will
be specified in the Phase 1 EMP and the Phase 1 RAM QAPP.

Discharge flow will be measured continuously with aflow meter.
pH will be monitored in the discharge monthly in a grab sample.
All other parameters will be measured weekly, with PCBs to be measured as a 24-hour runtime composite

and the other parameters to be measured in grab samples.
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PCBs will be analyzed by EPA Method 608. The laboratory will be instructed to make &l reasonable
attempts to achieve aMDL of 0.065 pg/L for each Aroclor.
Mercury will be analyzed by EPA Method 1631.

7.3 Contingency Monitoring/Response Actions

In the event of an exceedance of the discharge limitations, the response actions described in Section 8.3 of the
Phase 1 ID PSCP Scope will be performed. If such actions require additional monitoring, the scope of such
monitoring will be set forth in the Engineering Evaluation Report described in that Section of the Phase 1 ID
PSCP Scope. If additional testing is proposed, the EPA will be notified of the anticipated additional testing.

7.4 Data Reporting

A monthly report will be submitted to the EPA that includes the routine monitoring results for dischargesto the
Hudson River and the Champlain Canal (Land Cut above Lock 7). Both concentration (mg/L or pg/L) and mass
loadings (Ibs/day) will be reported for al parameters except flow and pH. In the event of an exceedance of the
discharge limitations or PCB detection, a separate report will be prepared and submitted to the EPA , as
described in Section 8.3 of the Phase 1 1D PSCP Scope. Copies of monitoring data and reports submitted to the
EPA will be provided to the NY SDEC.

Monitoring data, engineering submissions, and modification requests will be submitted to the EPA with a copy
sent to the NY SDEC.
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8. Special Studies

This section describes the specia studies that will be carried out to provide information to evaluate and refine
the implementation of the Resuspension Standard. As stated in the Hudson EPS (Val. 2, p. 118): “The specia
studies will be conducted for limited periods of time to gather information for specific conditions that may be
encountered during the remediation or to develop an alternate strategy for monitoring. Specific conditions may
include different dredge types, contaminant concentration ranges, and varying sediment textures. Each of these

studiesisintegral to the Phase 1 evaluation, the development of Phase 2, and is also tied to compliance issues.”

The Resuspension Standard (Hudson EPS Voal. 2, pp. 118 et seq.) specifies the following special studies:

Near-field PCB Release Mechanism (Near-field PCB Concentrations);
Development of a Semi-Quantitative Relationship between TSS and a Surrogate Real-Time Measurement
for the Near-field and Far-field Stations (Bench Scale);

Development of a Semi-Quantitative Relationship between TSS and a Surrogate Real-Time Measurement
for the Near-field and Far-field Stations (Full Scale);
Non-Target, Downstream Area Contamination; and

Automated Monitoring (referred to the in Hudson EPS as “Phase 2 Monitoring Plan”).

As discussed in Section 2 of this Phase 1 ID RA Monitoring Scope, the special sudy directed to developing a
TSS surrogate relationship and the special study on automated monitoring are described in separate work plans
(QEA 2005a and 2005b). This section presents the work plans for the special studies of Near-field PCB Release

Mechanism and Non-Target Downstream Area Contamination.

8.1 Near-Field PCB Release Mechanism

8.1.1 Objective

The objective of this study is to determine the nature of PCB release during dredging (sediment
resuspension/particle-associated or dissolved phase mechanism). |If near-field TSS concentrations can be
considered a reliable indicator of PCB releases due to dredging-related activities then real-time TSS surrogate
measurements that will be taken at near-field stations may be used to identify when modifications of dredging
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activities to reduce resuspension are needed and to anticipate when elevated PCB concentrations may be
expected at far-field monitoring stations.

8.1.2 Study Areas

The study will be carried out at multiple locations so that a range of dredging conditions can be evaluated (e.g.,
different sediment types (cohesive and non-cohesive), PCB concentration ranges, and the range of dredge types
expected to be selected in the Final Design Reports). Five locations have been chosen, four in the Northern
Thompson Island Pool (NTIP) and one to the east of Griffin Iand (EGIA) (Figures A8-1 and A8-2). The

characteristics of these locations are summarized in Table A8-1:

Table A8-1 - Summary Statistics for Special Study Areas

Location Side-Scan Mean Mean Mean % Mean % Mean T - Mean | Mean Tri+
(Figures A8-1 Sonar % Silt | % Fine | Med./Coarse | Organic | PCB Conc. | DOC | PCB MPA
and A8-2) Designation | & Clay | Sand Sand & (ppm) (in.) (g/m2)
Gravel
1 Transitional 24 31 44 1 17 15 8
2 Transitional 18 8 73 1 32 27 18
3 Sand 9 21 68 2 34 25 17
4 Fine 19 45 34 2 50 33 18
5 Fine 73 17 11 0 444 21 24
Notes:

1. Mean DOC and mean tri+ PCB MPA are area-weighted.

2. Mean percent sediment type and the mean total PCB concentration are volume-weighted, and are calculated using measured or
extrapolated data down to the average depth of dredging.

3. Average depth of dredging is based on the 6/8/05 version of the married grid which covers both dredge and non-dredge areas.

8.1.3 Monitoring Frequency and Duration

Discrete monitoring of each study areawill be performed on three occasions, spaced approximately 2 days apart.

8.1.4 Monitoring Stations

A single background station will be located about 100 m upstream of the dredging activity near the approximate
centerline of flow through the area of dredging activity. This station will be coincident with the upstream near-
field station used to assess compliance with the Resuspension Standard so that the other parameters measured at
this station may be factored into the interpretation of the study results. To monitor the loss of TSS due to

settling and the desorption of PCBs that occurs as resuspended sediments are transported downstream, transects
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will be placed at nominal distances (e.g., 30 m, 100 m, and 300 m) downstream of the dredging activity in the
approximate center of the plume. Sampling in close proximity to the near-field stations will provide
measurements of PCB phase distribution that directly address the issue of the correlation between near-field
TSS surrogate measurements and PCB release. The three downstream transects will be placed within the
dredging TSS plume so as to remain within the central two-thirds of the plume based on the increased levels of
turbidity and TSS. A boat-mounted Acoustic Doppler Current Profiler (ADCP) or continuous reading turbidity
probe will be used to characterize the plume (e.g., location, width). The Phase 1 RAM QAPP will provide
justification for the technique to be used to characterize the plume. In the event that the ADCP is not used or is
not sufficiently sensitive to TSS conditions, the continuous reading turbidity probe will be used to vertically
profile the dredge plume along each cross section. The coordinates of the end points of each transect will be
established using GPS and marked using small buoys.

8.1.5 Sampling Methods

The background sample will be a single depth-integrated composite. At locations downstream of the dredging,
sampling will be conducted at 0.2 and 0.8 of the water depth at each monitoring station. One sample will be
collected at each location per sampling event, compositing the samples from each depth. For PCB samples,
water will be pumped from these depths through an in-line filter using a peristaltic pump. The pumping rate will
be set at a rate that will result in collecting approximately 8L of water over a one hour period. The sampling
vessal will move back and forth laterally across the river aong the transect at idle speed during sample
collection. The pump intake tubing will be attached to a downrigger or similar device to maintain depth while
moving. The level of the intake tubing will be adjusted as the boat is moving to compensate for significant
changes in bathymetry. A second pumping system will be used concurrently to collect a sample for TSS
analysis. Pumping will be temporarily suspended to allow changing of filters, as required. All of the filters
used, and all of the filtrate generated, will be submitted for laboratory analysis. Upon completion of sampling at

one transect, the sampling vessel will move downstream and begin sample collection at the next transect.

During the period of sampling, continuous monitoring will be performed at each sampling location for DO,
conductivity, temperature, pH, particle distribution, and turbidity; these measurements will be logged at a
minimum frequency of one minute. Continuous water column monitoring data will be acquired using a Y Sl
6000 Series multi-parameter probe, or equivalent. Continuous monitoring data will also be available from the

near-field monitoring stations during each sampling event.
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8.1.6 Analytical Methods

8.1.6.1 Suspended Solids

The composite water samples will be analyzed for suspended solids using EPA Method 160.2 with
modifications to be consistent with American Society for Testing and Materials (ASTM) Method D 3977-97.

8.1.6.2 PCBs

The solids on the filter and the filtrate will be analyzed for PCBs using the modified Green Bay Method
(mGBM) and extraction protocols used during the BMP.

8.1.6.3 Organic Carbon

The composite water samples will be analyzed for DOC using EPA Method 415.1, as described in the BMP
QAPP and POC viafiltration and combustion of the filtered material (LIoyd Kahn method).

8.1.7 Reporting

The procedures and schedule for reporting the results of this special study will be provided in the Phase 1 RAM
QAPP.

8.2 Non-Target, Downstream Area Contamination

8.2.1 Objective

The objective of this study is to determine the extent of contamination in terms of spatial extent, concentration
and mass of Tri+ PCB contamination deposited downstream from the dredged target areas in non-target areas,
that is, to determine the extent to which resuspension induced by dredging activities resultsin the movement of
PCBs to non-target areas. Such movement is expected and is of consequence if the PCB levelsin the non-target
areas are materialy increased. Knowledge of the nature and extent of this movement and its relationship to the

type of sediment being dredged, its PCB concentration, and the physical setting may provide a means to assess
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the need for resuspension controls to prevent the contamination of non-target areas to levels exceeding the mass
per unit area (MPA) and surface Tri+ PCB concentration thresholds for dredging.

8.2.2 Study Areas

The study will be carried out at multiple locations so that a range of dredging conditions can be evaluated (eg.,
different sediment types (cohesive and non-cohesive), PCB concentration ranges, and the range of dredge types
expected to be selected in the Final Design Reports). Three locations have been chosen and are 1) a location
within transitional sedimentsin NTIP (Location 1 in Table A8-1 and on Figure A8-1); 2) alocation within sandy
sedimentsin NTIP (Location 3 in Table A8-1 and on Figure A8-1); and 3) a location within fine sediments in
EGIA (Location 5 on Table A8-1 and Figure A8-2).

8.2.3 Monitoring Frequency and Duration

The monitoring period for each study area will extend over the entire time that the study area is being dredged,
which will likely be a period of several weeks. Obtaining useful datawill be complicated due to changesin the
location of the dredging activity in relation to the sampling locations (i.e., to the extent that the distances
between the sampling points and the dredging activities vary, it will be difficult to interpret the data). Six
rounds of datawill be obtained at approximately equal time intervals. The length of these time intervals will be
determined by subdividing the estimated time required to dredge the target area by 6. Time intervals are
anticipated to be between a few days to a few weeks depending on dredging productivity. The frequency of
monitoring may be adjusted during the study to reflect actual dredging progress. At a minimum, the study will
consist of approximately 3 weeks per study area unless dredging in a study areais less than 3 weeks in duration.

No sampling interval will be less than 3 days to avoid obtaining non-detect results.

8.2.4 Monitoring Stations

Stations will be located within an area extending not more than 300 m downstream of the dredging activity.
Because substantial lateral gradients in deposition are expected due to the distribution of TSS in the
resuspension plume, stations will be located along transects perpendicular to the plume. Five stations about 15
m apart will be located on each of the first 3 transects. Transects will be set at nominal distances of 15m, 30 m,

and 100 m. downstream of the furthest downstream extent of the dredging within the targeted area. Two
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additional sampling nodes will be placed 300 m downstream, 15 m to either side of the assumed centerline of
the plume. The coordinates of the station locationswill be established using GPS.

Initialy, the locations of these transects will be much further from the dredge than the distances specified above
(assuming that the dredging will proceed from upstream to downstream.). Tracking of the dredge position and
measuring the accumulation of sediment at the downstream monitoring stations on a temporal basis will provide
data to perform an analysis of sediment deposition characteristics for distances greater than 300 m. As the
dredging operation approaches the downstream end of the dredge area, data will be obtained at the proper

distances to assess the modeling results.

8.2.5 Sampling Methods

Sediment deposition will be monitored by deploying sediment traps at the stations described above. The final
design and deployment procedures for the sediment traps will be defined in the RAM QAPP. The sediment
traps will be deployed in pairs. Sediment mass will be measured in one of the two traps at each monitoring time
interval (primary trap), and redeployed. The secondary traps in each pair will be retrieved upon the completion
of the dredging in the target area upstream of the study area. The mass and PCB concentration of the sediment

collected in the secondary trapswill be measured.

The sediment samples will be removed from the traps by decanting water that overlies the sediment that has
accumulated to the extent possible without losing solids. The remaining water and sediment will be poured
from the trap into a collection vessel; the traps will then be rinsed with distilled water and the rinsate a so placed
in the collection vessel. After rinsing, the primary traps will be redeployed.

8.2.6 Analytical Methods

8.2.6.1 Mass of Solids

The mass of solids that is captured in the sediment traps will be determined by filtering, drying, and then
reweighing the sample. The specific method will be presented in the Phase 1 RAM QAPP.
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8.2.6.2 PCBs
The sediments collected from the traps will be analyzed for Aroclor-based PCBs using Method GEHR8082,
with the same target reporting limit and MDL specified in Section 3.4 above. The PCB Aroclor data will be

converted from total PCBs to Tri+ PCBs using the EPA-approved regresson model to be developed in
accordance with Section 3.4; and the results will be reported as Tri+ PCBs.

8.2.6.3 Organic Carbon

The sediments collected from the trapswill be analyzed for POC using the LIoyd Kahn method.

8.2.7 Reporting

The procedures and schedule for reporting the results of this special study will be provided in the Phase 1 RAM
QAPP.
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1. Introduction and General Requirements

This Phase 1 Intermediate Design Remedial Action Community Health and Safety Program Scope (Phase 1 ID
RA CHASP Scope [Attachment B]) provides a description of the elements to be included in the Phase 1
Remedial Action Community Health and Safety Plan (Phase 1 RA CHASP) that will be submitted with the
Phase 1 Final Design Report (Phase 1 FDR) for the Remedial Action (RA) for the Upper Hudson River. This
Phase 1 ID RA CHASP Scope aso provides a more detailed description of certain key elements of the
community health and safety program to be designed and implemented for Phase 1 of the RA. The RA CHASP
will be consistent with this Phase 1 ID RA CHASP Scope.

1.1 Background

In August 2003, the Genera Electric Company (GE) and the United States Environmental Protection Agency
(EPA) executed an Administrative Order on Consent for Hudson River Remedial Design and Cost Recovery
(RD AOC), effective August 18, 2003 (Index No. CERCLA-02-2003-2027), under which GE agreed to design
the RA provided for in the Record of Decision issued by the EPA in 2002 for the Hudson River PCBs Superfund
Site. That RA will be conducted in two phases — Phase 1, which will consist of the first year of dredging (at a
reduced rate), and Phase 2, which will consist of the remainder of the dredging project. The Remedial Design
Work Plan (RD Work Plan) that was attached to the RD AOC requires, among other things, that GE submit an
RA CHASP with its FDRs for Phase 1 and Phase 2. The RD Work Plan specifies, in Section 4.4, that the Phase
1 RA CHASP will apply to on-site activities and will include a number of specified elements. Each of the
elements specified in the RD Work Plan is listed below, along with additional details on the information to be

included with each element.

1. Introduction, listing plan objective, site background, and site description, including:

Description of the purpose of the Phase 1 RA CHASP,

Description of the Phase 1 RA CHASP organi zation;

Summary of associated documents (e.g., Phase 1 FDR, Phase 1 RA Monitoring Quality Assurance
Project Plan [Phase 1 RAM QAPP], worker Health and Safety Plan [HASP]) and their relationship to
the Phase 1 RA CHASP;

Statement that this is a “stand alone” document and that, where appropriate, information from other

documentsis presented in an abbreviated form for compl eteness and readability; and
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Statement that the Phase 1 RA CHASP has taken full account of and has been developed based on the
requirements outlined in the Quality of Life Performance Standards (QoLPS), and other relevant

documents.

2. Summary of the RA program, including:
Description of each major program element and the activities associated with those elements, indicating
which activities are associated with river operations (e.g., dredging) and which are associated with
facility operations (e.g., transfer/processing); and

Description of how these elements provide the basis for the hazard analysis.

3. Project schedule and operations schedule, including:
Summary of activities by season;
Description of typical hours of operation;
Description of duration of activities (e.g., number of days within specific geographic areas);
Description of foreseeable reasons why work schedule may change; and

Description of naotification plans in the event that there are significant changes to the schedule.

4. Description of potential hazards to the surrounding community associated with RA activities, including:
For each activity, description of associated hazards (both physical and chemical), potential impacts and
measures to be taken to manage the hazards. Hazards will be prioritized based on potential seriousness
and relevance to the local community. Information on how these hazards may impact the community
will be discussed.

5. Site security plan, including:
General information regarding security for project areas, discussing river activities separately from
facility activities; and

Details regarding access control for the processing site and active dredge aress.

6. Contingency plan for spills and releases during RA field activities, including:
Description of requirements for prevention (including best management practices), containment,
cleanup, and notification for spills and releases that may affect the community; and

Information regarding emergency response (i.e., hospitals, lists of contacts, etc.).
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7. Description of how each public hazard will be managed, including actions to be taken if the environmental
monitoring indicates the need for corrective action, including:
Description of each activity, associated hazards assessed, potential impacts to the community identified,
and measures to be taken to manage the hazards, primarily through prevention;
Discussion of the relevance and severity of the potential hazard to the community; and

Discussion of best management practices for hazard prevention.

8. Overview of the QoLPS asthey relate to community health and safety, including:
Description of how the Phase 1 RA CHASP isrelated to the QoL PS.

9. Discussion of protection of water supplies and references to the attendant monitoring program, including:
Description of the program for addressing all river water uses (e.g., house water intakes, agricultura
intakes, public drinking water intakes); and
A listing of al known water intakes.

10. Section identifying the site safety personnel and their qualifications, responsibilities, and contact
information, including:

Definition of the role and responsibilities of emergency response organizations.

11. Emergency procedures, including emergency contact telephone numbers, hospital directions, medical and
fire emergency procedures, and list of emergency equipment located on-site, including:
Description of how the emergency contacts and responder information was developed, with appropriate

references to the worker HASP.

12. Figures, including:
Flow charts of complaint process; and

Flow charts of notification process.

In spring 2004, the BPA issued Engineering Performance Standards (EPS) and QoL PS for Phase 1 of the RA.
The EPS address resuspension during dredging, residual concentrations of polychlorinated biphenyls (PCBs) in
sediments after dredging, and dredging productivity. The QoL PS address impacts related to air quality, odor,
noise, lighting, and navigation. In accordance with the QoLPS, the Phase 1 RA CHASP will identify

equipment, personnel, and specific procedures for protecting residents and workers, and educating and
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informing the public on project progress. In addition as the QoLPS state further (page 53), the Phase 1 RA
CHASP will provide information for the public on the following:

Worker education and monitoring (including a summary of the HASP);

Air monitoring (including a summary of routine, control, and exceedance monitoring);

Contingency plan (including a summary of the design elements intended to control exceedances);

Complaint management program (including a summary of the program, with flow charts to define the
process); and

Site health and safety personnel contact information.

This Phase 1 ID RA CHASP Scope specifies the required contents of the Phase 1 RA CHASP, as well as some
of the key elements to be included in GE’s community health and safety program for Phase 1 of the RA.

1.2 General Requirements

The Phase 1 RA CHASP will contain the elements listed in Section 4.4 of the RD Work Plan, as specified
above. In addition, the Phase 1 RA CHASP will set forth contingency plans and actions, to be developed during
Phase 1 Remedial Design (RD) and to be implemented during Phase 1 of the RA, for responding to and
mitigating adverse impacts on air quality, odor, noise, lighting and navigation, which are the subject of the
QoLPS. The Phase 1 RA CHASP will also describe a complaint management program for responding to
complaints relating to these parameters, as well as to water quality. It will also provide site health and safety
personnel contact information as part of a directory of emergency contacts. The Phase 1 RA CHASP will be
developed as a stand-alone document, containing relevant information affecting community health and safety.
The community will be involved in the development of the Phase 1 RA CHASP.

Where provisions addressing community health and safety are set out in other documents, the information will
be summarized or re-iterated in the Phase 1 RA CHASP, as appropriate. Items that will be covered in
documents other than the Phase 1 RA CHASP include the following:

Worker education and monitoring will be addressed in the HASP to be provided as part of the Phase 1
Remedial Action Work Plan (Phase 1 RAWP) in accordance with Section 4 of the Phase 1 Intermediate
Design Report (Phase 1 IDR). The separate standards applicable to workers with regard to issues such as
air, lighting, noise, and safe operation of project-related watercraft will be summarized in the HASP.
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Routine, as well as contingency, monitoring requirements for surface water, air quality, hydrogen sulfide
(H2S) odor, noise, and lighting are described in the Phase 1 Intermediate Design Remedial Action
Monitoring Scope (Phase 1 ID RA Monitoring Scope) provided in Attachment A of the Phase 1 IDR, and
will be discussed further in the Phase 1 Environmental Monitoring Plan (Phase 1 EMP) and the Phase 1
RAM QAPP.

Contingency actions (other than increased monitoring) for responding to exceedances of the action levels
specified in the Resuspension Performance Standard and the water quality certification (WQC) requirements
for in-river releases of constituents not subject to performance standards are described in the Phase 1
Intermediate Design Performance Siandards Compliance Plan Scope (Phase 1 1D PSCP Scope) provided in
Attachment C to the Phase 1 IDR, and will be discussed further in the Phase 1 Performance Sandards
Compliance Plan (Phase 1 PSCP) to be provided as part of the Phase 1 RAWP.

The following sections of this Phase 1 ID RA CHASP Scope provide a further explanation and description of
certain components of the Phase 1 community health and safety program. Section 2 describes the design and
implementation of contingency plans and actions to address exceedances of the quantitative standards (or
Control Levels) set forth in the QoLPS for air quality, odor, noise, and lighting and deviations from the
substantive requirements in the QoL PS for navigation. Section 3 describes the community notification program
and the process to be followed in managing and responding to public complaints related to air quality, odor,
noise, lighting, and navigation, as well as water quality. The Phase 1 design reports (insofar as they address
these issues) and the Phase 1 RA CHASP will be consistent with this Scope.

Consistent with the RD Work Plan, this Scope is, and the Phase 1 RA CHASP will be, limited to addressing
potential community hazards and impacts that occur in the vicinity of the Upper Hudson Work Area (as defined
in the Consent Decree) and are associated with RA activities in this area. Hazards relating to off-site transport
and disposal of dredged material, as well as those relating to delivery of raw materials and equipment prior to
arrival at the Upper Hudson Work Area, are the responsibility of the transporters and disposal facilities and will
not be addressed in the Phase 1 RA CHASP. However, the Phase 1 RA CHASP will include anticipated local
traffic routings and a description of the transportation requirements which would apply to these shipments (e.g.,
DOT regulations, appropriate licensing of carriers/drivers, labeling, and placarding). In addition, GE will work
with local first responders in an effort to establish appropriate response protocols to include in the Phase 1 RA
CHASP.
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In addition, this Scope is, and the Phase 1 RA CHASP will be, related to the activities to be performed during
Phase 1 of the RA. If changes or modifications are warranted during Phase 1 (e.g., additional activities or
hazards are identified), addenda to the Phase 1 RA CHASP will be developed and submitted to the EPA. Once
approved, these addenda will be available for review on site and at public repositories. Following the
completion of Phase 1, an evaluation will be conducted to determine whether modifications to the Phase 1 RA
CHASP are needed for Phase 2.
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2. Contingencies for Exceedances of or Deviations
from Quantitative Quality of Life Standards

This section describes the activities that will be performed to address exceedances of the quantitative standards
or Control Levelsin the QoLPS, or deviations from other substantive requirements in the QoLPS, during Phase
1 of the RA. This section describes both the activities that will be performed during Phase 1 design to plan for
such contingencies and the activities that will be performed during implementation of Phase 1 to respond to such

contingencies.

As provided in Paragraph 35 of the RD AOC, GE will design Phase 1 of the RA to be consistent with, and fully
take account of, the QOLPS (as well as the EPS). The Phase 1 IDR and Phase 1 FDR will document the
engineering bases and assumptions for the design to demonstrate that the equipment and processes to be used in
Phase 1 are expected to meet the QOLPS, as described in the Phase 1 ID PSCP Scope and to be provided in the
Phase 1 PSCP and Phase 1 RA CHASP. The Phase 1 RA CHASP will include a summary of these analyses.
The basis of design will be the Concern Level for ambient air concentrations of PCBs, the Control Level for
noise, and the quantitative standards for opacity, H,S, odor, and lighting, all as set forth in the QoLPS, aswell as
the substantive legal requirements referenced in the QoL PS for navigation.

In addition, during Phase 1 design, contingency plans will be developed for addressing potential exceedances of
or deviations from those standards for air quality, odor, noise, lighting, and navigation. The mitigation methods
and contingency plans developed during Phase 1 design to manage specific situations (as determined during
potential hazard evaluations) will be included in the Phase 1 RA CHASP. These plans will be developed for
potential contingencies that are reasonably foreseeable at the time of Final Design, taking into account the
degree of confidence that the standards will in fact be achieved. Contingency actions to be planned in design

will broadly include:

Increased monitoring, as needed,;

Routine maintenance;

Engineering controls;

Equipment or process modifications;

Operational modifications;

Substitution of process components that are readily available and cost-effective; and

Temporary shutdown of source of the exceedance and inter-related processes.
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As noted above, only contingencies for scenarios that may affect the communities surrounding the Upper
Hudson Work Areawill be addressed in the Phase 1 RA CHASP.

During Phase 1, GE will conduct monitoring to determine whether the various performance standards are being
met. The monitoring program and numerical levels of the standards are described in the Phase 1 ID RA
Monitoring Scope, with additional details to be provided in the Phase 1 EMP and Phase 1 RAMP QAPP, and
will be summarized in the Phase 1 RA CHASP.

During implementation of Phase 1, in the event that there is an exceedance of the quantitative QoLPS or a
deviation from other substantive requirements in the QoLPS (i.e., the substantive navigation requirements),
contingency actions will be implemented, as set forth in the Phase 1 RA CHASP. Such activities may include
routine maintenance, operational changes, equipment or process modifications, additions of equipment, or, in
extreme cases, a temporary shutdown of certain operations — all depending on the circumstances. GE will not be
required, during the Phase 1 field season to make equipment modifications or additions that are not reasonably
available from a schedule or cost standpoint, recognizing that substitutions for major equipment approved in the
Phase 1 Final Design or being used in Phase 1 may be impractical. However, in the event reasonable changes
can be made to address achievement of the performance standards during the Phase 1 dredge season, such
changes will be proposed to equipment or operations for EPA review and approval. During Phase 1, EPA will
consider any information that GE may submit regarding impacts to schedule and project costs when the Agency
reviews GE’s proposals, if any, for modification of the EPA-approved Phase 1 FDR based on field conditions or

experience.
The following sections discuss in more detail the contingencies to be considered for air quality, odor, noise,

lighting, and navigation.

2.1  Air Quality Contingencies

Potential air quality issues that will be evaluated during the design are:

PCBsin ambient air;
The following pollutants subject to National Ambient Air Quality Standards (NAAQS) (criteria pollutants):

nitrogen oxides (NO,), sulfur dioxide (SO,), carbon monoxide (CO), particulate matter with a median
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diameter of 10 micrometers or less (PMo), particulate matter with a median diameter of 2.5 micrometers or
less (PM,5), and ozone (O3); and

Opacity.

The EPA established standards for total PCB concentrations in ambient air concentrations are 24-hour average
concentrations of 0.11 micrograms per cubic meter (ug/m?®) for residential areas, with a Concern Level of 0.08
ug/m?, and 0.26 ug/m?® in commercial/industrial areas, with a Concern Level of 0.21 ug/m®. The Phase 1 IDR
and Phase 1 FDR will include emission inventories and air dispersion modeling to predict PCB concentrationsin
ambient air at receptors (e.g., nearby residences or businesses). The results of this design anaysis will be
summarized in the Phase 1 RA CHASP. If the design predictions exceed the applicable standard at a receptor
for any given uncontrolled source, the design will be modified such that predictions are below the applicable
standard. The basis of design will assume that the quantitative standards ae protective of the headth of the
community, and therefore, the project will be designed to meet those standards. Scaling or dispersion factors
will be developed so that concentrations can be predicted at the receptor (e.g., a residence) based on data from
monitoring stations that are closer to the source (e.g., a site fence line). Compliance with the standard will be
demonstrated at the monitoring station. In the event that the monitoring station location is not representative of

any receptor, conservative modeling will be used to assess compliance at the receptor, with approval of the EPA.

During Phase 1 operations, air monitoring will be conducted as described in the Phase 1 ID RA Monitoring
Scope, with additional details to be provided in the Phase 1 EMP and Phase 1 RAM QAPP. In the event that
monitoring (or modeling, if used to assess compliance at the receptor, with approval of the EPA) shows an
exceedance of a Concern Level, the following stepswill be taken: 1) promptly notify the EPA, but no later than
24 hours after receipt of the analytical results; 2) investigate the cause of increased emissions; 3) implement
increased monitoring as described in the Phase 1 ID RA Monitoring Scope; and 4) as necessary, implement
mitigation measures as outlined in the Phase 1 RA CHASP, provided that any equipment modifications or
additions that are part of such measures are reasonably available from a schedule and cost standpoint,
recognizing that substitutions for major equipment approved in the Phase 1 FDR and being used in Phase 1 will

be impractical.

In the event that the monitoring (or modeling, if used to assess compliance at the receptor) shows an exceedance
of astandard, the following steps will be taken: 1) notify the EPA, aswell as the New Y ork State Department of
Environmental Conservation (NYSDEC) and New York State Department of Health (NY SDOH), immediately
upon receipt of the analytical results; 2) investigate the cause of the exceedance; 3) implement increased

monitoring as described in the Phase 1 ID RA Monitoring Scope; 4) work with EPA field staff to develop an
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action plan and implement additional mitigation (subject to the same proviso regarding mitigation measures as
noted in the preceding paragraph); 5) continue monitoring and provide daily monitoring reports to the EPA,
NY SDEC, and NY SDOH until the standard is achieved; and 6) provide a corrective action report to the EPA in
accordance with the Phase 1 RA CHASP.

With respect to criteria pollutants, the design analysis is expected to demonstrate compliance with the NAAQS;
therefore, no contingencies for monitoring or control of these pollutants are expected to be provided in the Phase
1 RA CHASP. If theinitial design analysis does not demonstrate achievement of the NAAQS, the design will
be modified to demonstrate compliance with the NAAQS.

The opacity standard states that opacity must be less the 20% (as a 6minute average), except that there can be
one continuous 6-minute period per hour of not more than 57% opacity. Routine maintenance of diesel engines,
generators, and other equipment is expected to achieve the opacity standard. Opacity monitoring will verify this
expectation and reasonably foreseeable contingencies will be specified in the Phase 1 RA CHASP in the event

of an exceedance.

2.2 Odor Contingencies

For this project, the airborne chemicals that have the potential to be a public heath concern via inhalation
pathway are PCBs and H,S. PCBs are odorless, and the EPA has established the air quality standard for PCBs
to be protective of public health. Asindicated in the QOLPS for odor, the quantitative standards for H;S have
been established to control nuisance odors, and thus also conservatively protect public health. The odor
threshold for H,S is much lower than the level of potential concern to health; therefore adherence to the standard
should alleviate both odor and exposure concerns. Odor is not otherwise expected to be a public health concern.
The Phase 1 RA CHASP will address H,S, as well as other odors that “unreasonably interfere with the
comfortable enjoyment of life and property” (Hudson QoLPS, page 6-18).

The contingency plan for odor will be triggered by the identification of uncomfortable project-related odors by
RA workers or by complaints from the public; the complaint process is described in Section 3.2 below. If the
odor isidentified as H;S (i.e., rotten eggs), H,S monitoring will be conducted as described in the Phase 1 ID RA
Monitoring Scope, with further details in the Phase 1 EMP and the Phase 1 RAM QAPP. If the monitoring
shows an exceedance of the H,S standard (14 ug/m?® as a one-hour average), the following steps will be taken:
1) promptly notify the EPA, but no later than 24 hours after receipt of the analytical data; 2) investigate the

cause of the odor to verify that it is project-related; 3) if so, work with EPA field staff to develop an action plan
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and implement mitigation measures, provided that any equipment modifications or additions that are part of
such measures are reasonably available from a schedule and cost standpoint, recognizing that substitutions for
major equipment approved in the Phase 1 FDR and being used in Phase 1 will be impractical; 4) continue
regular monitoring until the standard is achieved; and 5) provide a corrective action report to the EPA in
accordance with the Phase 1 RA CHASP.

Procedures for addressing complaints regarding odors other than H,S are described in Section 3.2 below.

2.3 Noise Contingencies

The applicable quantitative Control Level and standards for noise are set forth in the QoLPS and listed in
Section 5.2 of the Phase 1 ID RA Monitoring Scope. The Phase 1 RD will include an evaluation of noise
intensity generated by equipment or processes and traffic associated with site operations. Attenuation modeling
will be completed during the design to predict noise intensity at receptors (e.g., nearby residences or businesses),
and the results will be summarized in the Phase 1 RA CHASP. If the design predictions exceed the applicable
standard at a receptor for any given uncontrolled source, the design will be modified such that predictions are
below the applicable standard. The quantitative levels specified in the QoL PS will be assumed to be protective
of the community and will be used as the basis of design. Attenuation factors, defined by site-specific
conditions, will be developed so that intensities can be predicted at the receptor (e.g., aresidence) based on data
from monitoring stations that are closer to the source (e.g., asite fence line). These predictions will be validated
by a noise study during the startup of RA operations, as described in the Phase 1 ID RA Monitoring Scope.
Compliance with the standard will be demonstrated at the monitoring station if the station location is
representative of a receptor. In the event that the monitoring station location is not representative of any
receptor, temporary monitoring stations may be established at or closer to receptors or modeling may be used to

assess compliance at the receptor.

Contingency actions for noise will be triggered by a measurement of noise intensity above a prescribed
quantitative limit or by a complaint. The complaint process is described in Section 3.3 below. In the event that
monitoring (or modeling, if used to assess compliance at the receptor) shows an exceedance of the Control Level
(which applies only to residential areas and only during the daytime), the following steps will be taken: 1)
investigate the cause of the noise increases to verify that they are project-related; 2) if so, implement increased
monitoring as described in the Phase 1 ID RA Monitoring Scope; and 3) consider mitigation measures, as
outlined in the Phase 1 RA CHASP.
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In the event that the monitoring (or modeling, if used to assess compliance at the receptor) shows an exceedance
of an applicable noise standard, the following steps will be taken: 1) promptly notify the EPA, but no later than
24 hours after discovery of the exceedance; 2) investigate the cause of the exceedance to verify that it is project-
related; 3) if so, implement increased monitoring as described in the Phase 1 ID RA Monitoring Scope; 4) work
with EPA field staff to develop and implement an action plan for mitigation measures, provided that any
equipment modifications or additions that are part of such measures are reasonably available from a schedule
and cost standpoint, recognizing that substitution for major equipment approved in the Phase 1 Final Design and
being used in Phase 1 will be impractical; 5) continue monitoring and provide daily monitoring reports to the
EPA until the standard is achieved; and 6) provide a corrective action report to the EPA in accordance with the
Phase 1 RA CHASP.

2.4  Lighting Contingencies

The quantitative lighting standards that the EPA has established are 0.2 footcandle in rural and suburban areas,
0.5 footcandle in residential areas, and 1.0 footcandle in commercial/industrial areas. The Phase 1 RD will
include an evaluation of light intensity generated by illumination of active dredge areas, processing aress,
loading and staging areas, and administration areas and other work areas on and near the river to provide a safe
and secure work place. Light intensity calculations at receptors will be used to assess and confirm compliance.
The design basis will assume that the quantitative standards are protective of the community. Lighting will be
directed towards work areas and will be compliant with worker safety practices and United States Coast Guard
(USCG) and New Y ork State navigation laws.

Contingency actions for lighting impacts, such as position adjustments, will be triggered by a measurement of
light intensity (footcandle) above an applicable standard or by a complaint. The complaint process is described
in Section 3.3. In the event that monitoring shows an exceedance of the Concern Level (in which lighting levels
are above the standard but the exceedance can be easily and immediately mitigated), the following steps will be
taken: 1) investigate the cause of the lighting problem to verify that it is project-related; 2) if so, implement
increased monitoring as needed; 3) implement mitigation measures as outlined in the RA CHASP, provided that
any equipment modifications or additions that are part of such measures are reasonably available from a
schedule and cost standpoint, recognizing that substitutions for major equipment approved in the Phase 1 FDR
and being used in Phase 1 will be impractical; and 4) submit a follow-up report to the EPA in accordance with
the Phase 1 RA CHASP.
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In the event that the monitoring shows an exceedance of an applicable lighting standard that is not easily and
immediately mitigated, the following steps will be taken: 1) promptly notify the EPA, but no later than 24 hours
after discovery of the exceedance; 2) investigate the cause of the exceedance to verify that it is project-related;
3) if so, implement regular monitoring as described in the Phase 1 ID RA Monitoring Scope; 4) develop and
implement an action plan for mitigation measures (subject to the same proviso regarding mitigation measures as
noted in the preceding paragraph); 5) continue regular monitoring until the standard is achieved; and 6) provide
a corrective action report to the EPA in accordance with the Phase 1 RA CHASP.

2.5 Navigation Contingencies

The Phase 1 RD will confirm that the river-based elements of the project comply with the substantive
requirements of the federal and New York State regulations governing the navigation of commercial vessels.
The New York State Canal Corporation (NYS Canal Corporation) will be consulted during the design and
development of the Phase 1 RAWP on issues relating to navigation.

The design basis will assume that compliance with these regulations will constitute compliance with the
substantive requirements of the QoLPS for navigation. Hazard analyses will also be conducted to assess

potential navigation hazards to the public.

Navigational logistics are not related to health and safety and will not be addressed in the RA CHASP.
Navigation-related complaints are addressed in Section 3.4 below.

In the event that on-river operations deviate from the relevant federal and state navigation regulations listed in
the QoL PS for navigation or from the design plans relating to navigation and such deviation poses a health or
safety hazard, which can be easily and immediately mitigated, the following steps will be taken: 1) promptly
notify the EPA and the NYS Canal Corporation, but no later than 24 hours after discovery of the deviation; 2)
implement mitigation measures as outlined in the RA CHASP, provided that any equipment modifications or
additions that are part of such measures are reasonably available from a schedule and cost standpoint,
recognizing that substitutions for major equipment approved in the Phase 1 FDR and being used in Phase 1 will
be impractical; and 3) submit a follow-up report to the EPA and NY S Canal Corporation in accordance with the
Phase 1 RA CHASP.

In the event that there is a deviation from the relevant federal and state navigation regulations or the design

plans relating to navigation and such deviation cannot be easily and immediately mitigated, the following steps
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will be taken: 1) notify the EPA and NYS Cana Corporation immediately; 2) identify the cause of the
deviation; 3) develop and implement an action plan for mitigation measures (subject to the same proviso noted
in the preceding paragraph); and 4) provide a corrective action report to the EPA and NY S Canal Corporation in
accordance with the Phase 1 RA CHASP.

In addition, contingency plans for navigation accidents related to the project will be included in the Phase 1 RA
CHASP. Appropriate emergency response agencies (e.g., police, sheriff, fire departments, etc.) will be worked
with during design to establish the contingency plans.
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3. Community Notification and Complaint
Management Programs

The Phase 1 RA CHASP will include a community notification program and a complaint management program

to address community health and safety concerns.

3.1 General

The community notification process summarized in the Phase 1 RA CHASP will consist of notifications to
mariners regarding on-river activities, and a website where the general public can obtain project status
information, such as information on active dredge areas, anticipated dredge schedule and standard hours of
operation, dredged material transport traffic patterns, safety and security information for non-project vessels,
monitoring results for QoL PS parameters, and responses to frequently asked questions. In addition, a toll-free
phone number, the website, and a mailing address will be established for project inquires and complaints; the
phone number will be activated and continuously staffed during processing facility construction and remedial
operations. There are also a number of additional sources of specific information for this project. The website
will provide references to them. The Phase 1 RA CHASP will summarize the plan for communications with the

public.

The complaint management process will address all project-related complaints, including those associated with
air quality, odor, noise, lighting, navigation, and water quality. When a phone call, electronic mail
communication, or written correspondence is received, it will first be determined whether the individual is
making an “inquiry” or a“complaint.” For this purpose, an “inquiry” will mean a communication in which the
individua is requesting project-related information and is not requesting that corrective action be taken. No
regulatory notification or follow-up will be necessary for an inquiry. However, inquiries made through the toll-
free phone number, electronic mail, and the mail will be documented in alog noting the time received, subject
matter, name of inquiring party, and any follow up required (e.g., if any agencies need to be engaged). A
“complaint” will mean a communication in which the individual is requesting that corrective action be taken
regarding some aspect of the project, including those associated with a quality-of-life issue (air, odor, mise,
lighting, navigation, or water quality).

During Phase 1 of the RA, complaints will be managed in accordance with the following procedure:
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When a complaint is received (as opposed to an inquiry), it will be recorded in a log noting the time the
complaint was received, the subject of the complaint, the name of the complainant and how he or she can be
reached.

Following receipt of the complaint, an investigation will be conducted to determine whether the subject of

the complaint —i.e., air quality, odor, noise, lighting, navigation, or water quality — is project-related.

If the complaint is project-related and it pertains to a parameter for which the QoLPS specify numerical
standards (or Control Levels) — i.e., PCB concentrations in air, opacity, H,S concentrations in air, noise,
lighting, or surface water concentrations of constituents addressed by the Resuspension Performance
Standard or WQC requirements —monitoring (and/or modeling) will be conducted as necessary to determine
whether the applicable standard or limit has been exceeded in the area referred to in the complaint.

If the monitoring (and/or modeling) does not show an exceedance of the applicable numerical standard, any
further mitigation action will not be required; however, the party performing the remedy will work with the
EPA to evaluate potentia mitigation measures, and if both parties agree, such measures will be
implemented. Preliminary monitoring results will be reported to regulatory agencies as described in Section
2.

If the monitoring (and/or modeling) shows an exceedance of the applicable numerical standard or control
level, contingency mitigation actions will be implemented in accordance with the procedures and
requirements specified in Section 2 of this Phase 1 ID RA CHASP Scope. Preliminary monitoring results
will be reported to regulatory agencies as described in Section 2.

If the complaint is project-related and pertains to a parameter for which the QoLPS do not specify a
numerical standard — e.g., odors other than H,S, navigation impacts, or water quality impacts not addressed
by the Resuspension Performance Standard or WQC requirements —the complaint will be evaluated and, if
appropriate, take contingency mitigation measures, as described further in subsequent sections of this Phase
11D RA CHASP Scope.

Reporting to EPA regarding complaints, as well as follow-up communications with the complainant to

inform him/her of progressin resolving the complaint, will be described in the Phase 1 RA CHASP.
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The Phase 1 RA CHASP will describe the reasonably foreseeable contingencies that are likely to generate
complaints about air quality, odor, noise, lighting, navigation and water quality and summarize the range of
responses to complaints. Where there are numerical standards and project activities have not caused an
exceedance of the applicable numerical standard, complaints will be addressed as set out in the above procedure.
Additional elements of complaint management applicable to particular types of complaints are set out below and
will be described further in the Phase 1 RA CHASP.

3.2 Odor Complaints

If an odor complaint is received and the odor is identified as potentially H,S, the response procedure discussed
in Section 2.2 will be implemented. In the event that an odor complaint is received that is identified as project-
related but is not H;S, the odor will be investigated to determine whether it is uncomfortable, rather than simply
discernible. For this purpose, an uncomfortable non- H,S odor will be defined, in accordance with New Y ork
State Law (6 NYCRR 8 211.2), as an odor which “unreasonably interfere[s] with the comfortable enjoyment of
life or property.” In making this investigation, further discussion will be held with the complainant regarding
the nature and intensity of the odor, and if necessary, the odor intensity will be objectively assessed. Further
details will be provided in the Phase 1 RA CHASP. If a project-related uncomfortable odor is identified,
contingency mitigation actions will be taken consistent with those described in Section 2.2. In applying these

reguirements, multiple complaints regarding the same potential odor source will be treated as one complaint.

The QoLPS for odor defines the Exceedance Level to include “frequent, recurrent ador complaints’ related to
project activities. For this purpose, “frequent, recurrent odor complaints’ will be defined on a case-by-case
basis, as will be provided in the Phase 1 RA CHASP. However, the occurrence of “frequent, recurrent odor

complaints’ will trigger the same responses discussed above.

3.3 Noise and Lighting Complaints

The QoL PS for noise and lighting also define the Exceedance Level to include “frequent, recurrent” complaints
related to project activities. For this purpose, “frequent, recurrent” complaints will be defined on a case-by-case
basis, as will be provided in the Phase 1 RA CHASP. However, the occurrence of “frequent, recurrent”

complaints will trigger the same responses discussed in Section 3.1 above.
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3.4 Navigation Complaints

If a navigation complaint relating to health or safety is received from the public relating to the project, an
investigation will be conducted to determine whether the project is in compliance with all substantive federal
and state navigation regulations and whether and the extent to which the project has interfered with other river
traffic. The NY S Canal Corporation will be notified of each complaint and will be consulted if necessary in this
investigation. If it is determined that the project is in compliance with all substantive federal and state
navigation regulations listed in the QoLPS for navigation and that the appropriate steps have been taken to
minimize interference with river traffic consistent with the efficient operation of the project, then no mitigation
action will be required to respond to the complaint; however, the party performing the remedy will work with
the EPA, in coordination with the NY S Canal Corporation, to evaluate potential mitigation measures, and if both
parties agree, such measures will be implemented. If the foregoing criteria are not met, then contingency

mitigation actions will be taken as described in Section 2.5.

The QoLPS for navigation defines the Exceedance Leve to include “frequent, recurrent complaints indicating
project activities are unnecessarily hindering overall non-project-related vessel movement.” Such complaints

will be handled in the same manner described above.

3.5 Water Quality Complaints

If awater quality complaint is received from the public regarding the quality of river water in the Upper Hudson
Work Area, the EPA, NY SDEC and NY SDOH will promptly be notified, but no later than 24 hours after receipt
of the complaint, and an investigation will be conducted as to the nature of the complaint. If the complaint
relates to resuspended sediments from dredging activities, the available water quality monitoring data will be
reviewed to determine whether the complaint is project-related and to determine whether there has been an
exceedance of any of the action levels set forth in the Resuspension Performance Standard or the WQC
requirements for releases of other constituents. If review of these data indicates an exceedance of such an action
level, increased monitoring specified in the Phase 1 ID RA Monitoring Scope and the other contingency actions
specified in the Phase 1 ID PSCP Scope will be conducted. If the data do not show such an exceedance, no

mitigation action will be required and any further action will be implemented at GE’s discretion.

If the complaint investigation identifies a spill, the spill contingency and emergency response actions (including

timeframe for such actions), which will be included in the Phase 1 RA CHASP, will be implemented.
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1. Introduction

This Phase 1 Intermediate Design Performance Standards Compliance Plan Scope (Phase 1 ID PSCP Scope)
provides a general description of the actions that General Electric Company (GE) will undertake during Phase 1
of the Remedial Action (RA) for the Upper Hudson River to implement the Engineering Performance Standards
(EPS), the Quality of Life Performance Standards (QoLPS), and the water quality requirements (WQ
requirements) issued by the United States Environmental Protection Agency (EPA) for Phase 1 of the RA. The
EPS consist of 1) the Resuspension Performance Standard, 2) the Residuals Performance Standard, and 3) the
Productivity Performance Standard, and are set out in a fivevolume document titled Hudson River PCBs

Superfund Ste Engineering Performance Sandards, issued by EPA in April 2004.

The QoLPS consist of performance standards governing 1) air quality, 2) odor, 3) noise, 4) lighting, and 5)
navigation, and are set out in a document titled Hudson River PCBs Superfund Ste Quality of Life Performance
Sandards, issued by EPA in May 2004.

The WQ requirements consist of: 1) requirements relating to in-river releases of constituents not subject to the
EPS, as set forth in Substantive Requirements Applicable to Releases of Constituents not Subject to Performance
Sandards; 2) the substantive requirements for discharges to the Hudson River and Champlain Canal, as set
forth in Substantive Requirements of State Pollutant Discharge Elimination System Permit for Potential
Discharges to Champlain Canal (land cut above Lock 7); and 3) Substantive Requirements of State Pollutant
Discharge Elimination System Permit for Potential Discharge to the Hudson River. These three sets of
requirements are contained in a single document in the form of aletter to GE with enclosures that EPA issued on
January 7, 2005.

This Phase 1 ID PSCP Scope will form the basis for the Phase 1 Performance Sandards Compliance Plan
(Phase 1 PSCP), to be prepared as part of the Remedial Action Work Plan for Phase 1 Dredging and Facility
Operations (Phase 1 RA Work Plan). The Phase 1 PSCP will set forth further details as to how the EPS, the
QoL PS, and the WQ requirements will be implemented during Phase 1 and will be consistent with this Phase 1
ID PSCP Scope.

This Phase 1 ID PSCP Scope is an attachment to the Phase 1 Intermediate Design Report (Phase 1 IDR). Each
section provides, for each performance standard or WQ requirement, an overview of the standard or requirement

established by EPA, and describes the actions that will be taken to implement that standard or requirement.
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Actions that GE will take to implement the EPS, the QoL PS, and the WQ requirements also are set forth in other
attachments to the Phase 1 IDR, including the Phase 1 Intermediate Design Remedial Action Monitoring Scope
(Phase 1 ID RA Monitoring Scope) (Attachment A to the Phase 1 IDR), and the Phase 1 Intermediate Design
Remedial Action Community Health and Safety Program Scope (Phase 1 ID RA CHASP Scope) (Attachment B
to the Phase 1 IDR). Where actions to implement the EPS, the QoL PS or the WQ requirements are specified in

those attachments, this Phase 1 ID PSCP Scope incorporates those documents by reference.

During Phase 1, equipment modifications or additions that are not reasonably available from a schedule or cost
standpoint will not be required, recognizing that substitutions for major equipment approved in the Phase 1 Final
Design or being used in Phase 1 may be impractical. However, in the event that reasonable changes can be
made to address achievement of the performance standards during the Phase 1 dredge season, GE will propose
such changes to equipment or operations for EPA review and approval. During Phase 1, EPA will consider any
information that GE may submit regarding impacts to schedule and project costs when the Agency reviews GE's
proposals, if any, for modification of the EPA-approved Phase 1 Final Design based on field conditions or

experience.
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2. Resuspension Performance Standard

This section of the Phase 1 ID PSCP Scope discusses the Resuspension Performance Standard. It provides an
overview of the resuspension standard as set forth in the EPS (e.g., Volume 2), and specifies the routine
monitoring regquirements (Section 4.2 of Volume 2 of the EPS), the contingency monitoring (Section 4.2 of
Volume 2 of the EPS) and other responses (Section 4.5 of Volume 2 of the EPS) in the event of an exceedance
of an action level, the notification and reporting requirements, and the specia studies (Section 4.4 of Volume 2
of the EPS) to be conducted. Some of these requirements are specified in the Phase 1 ID RA Monitoring Scope;

in such cases, the requirements are incorporated by reference.

2.1 Overview of Standard

The Resuspension Performance Standard specifies a routine monitoring program and three action levels —
Evaluation, Control, and Standard Levels. These action levels apply to polychlorinated biphenyls (PCBs) and/or
total suspended solids (TSS) in surface water at either near-field stations (located within 300 meters [m] of the
dredging activities) or far-field stations (located more than 1 mile downstream of dredging activities). As
described in more detail below, these action levels will be used to trigger additional monitoring or contingency
actions during the RA beyond those required by the routine monitoring program. These action levels are dso
summarized in Table 21 of Volume 1 of the EPS and Section 4.0 of Volume 2 of the EPS. The monitoring
program is described in the Phase 1 ID RA Monitoring Scope and will be detailed in the Phase 1 Remedial
Action Monitoring Quality Assurance Project Plan (Phase 1 RAM QAPP) to be prepared as part of the RA work

plans.

Evaluation Level

Under the EPS (Section 4.1.1 Volume 2, pp. 87-92), the Evaluation Level would be exceeded if any of the

following conditions occurs:

“The net increase in Total PCB mass transport due to dredging-related activities at any downstream far-field
monitoring station exceeds 300 g/day for a seven-day running average.”
“The net increase in Tri+ PCB mass transport due to dredging-related activities at any downstream far-field

monitoring station exceeds 100 g/day for a seven-day running average.”
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“The sustained suspended solids concentration above ambient conditions at a far-field station exceeds 12
mg/L. To exceed this criterion, this condition must exist on average for 6 hours or a period corresponding to
the daily dredging period (whichever is shorter). Suspended solids are measured continuously by turbidity
(or an alternate surrogate) or every three hours by discrete samples.”

“The sustained suspended solids concentration above ambient conditions at a location 300 m downstream
(i.e., near-field monitoring) of the dredging operation or 150 m downstream from any suspended solids
control measure (e.g., silt curtain) exceeds 100 mg/L for River Sections 1 and 3 and 60 mg/L for River
Section 2. To exceed this criterion, this condition must exist on average for six hours or for the daily
dredging period (whichever is shorter). Suspended solids are measured continuously by surrogate or every
three hours by discrete samples.”

“The sustained suspended solids concentration above ambient conditions at the near-field side channel
station or the 100 m downstream station exceeds 700 mg/L. To exceed this criterion, this condition must
exist for more than three hours on average measured continuously or a confirmed occurrence of a
concentration greater than 700 mg/L when suspended solids are measured every three hours by discrete

samples.”

Control Level

Under the EPS (Section 4.1.2 Volume 2, pp. 93-95), the Control Level would be exceeded if any of the
following conditions occurs:
“The Total PCB concentration during dredging-related activities at any downstream far-field monitoring
station exceeds 350 ng/L for a seven-day running average.”
“The net increase in Total PCB mass transport due to dredging-related activities at any downstream far-field
monitoring station exceeds 600 g/day on average over a seven-day period.”
“The net increase in Tri+ PCB mass transport due to dredging-related activities at any downstream far-field
monitoring station exceeds 200 g/day on average over a seven-day period.”
“The sustained suspended solids concentration above ambient conditions at a far-field station exceeds 24
mg/L. To exceed this criterion, this condition must exist for a period corresponding to the daily dredging
period (six hours or longer) or 24 hours if the operation runs continuously (whichever is shorter) on average.
Suspended solids are measured continuously by surrogate or every three hours by discrete samples.”
“The sustained suspended solids concentration above ambient conditions at a location 300 meters
downstream (i.e., near-field monitoring) of the dredging operation or 150 meters downstream from any

suspended solids control measure (e.g., Slt curtain) exceeds 100 mg/L for River Sections 1 and 3 and 60
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mg/L for River Section 2. To exceed this criterion, this condition must exist for a period corresponding to
the daily dredging period (6 hours or longer) or 24 hours if the operation runs continuously (whichever is
shorter) on average. Suspended solids are measured continuously by surrogate or every three hours by
discrete samples.”

“The net increase in PCB mass transport due to dredging-related activities measured at the downstream far-
field monitoring stations exceeds 65 kg/year Total PCBs or 22 kg/year Tri+ PCBS.”

Standard Level

Under the EPS (Section 4.1.3 Volume 2, p. 98), the Standard Level is “a confirmed occurrence of 500 ng/L
Total PCBs, measured at any main stem far-field station. To exceed the standard threshold, an initial result
greater than or equal to 500 ng/L Total PCBs must be confirmed by the average concentration of four samples
collected within 48 hours of the first sasmple. The standard threshold does not apply to far-field station

measurements if the station is within one mile of the remediation.”

Adjustments of PCB Load Criteria

The Resuspension Performance Standard (EPS, Section 4.1.3 Volume 2, pp. 97-98) also specifies that
adjustments can be made to the allowable total PCB load criteria based on the results of the following:

“The production rate will be reviewed on aweekly basis. The allowable Total PCB load loss for the season
will be adjusted if thistarget rate is not met...."

“The allowable seven-day Total PCB load loss thresholds will be revised if the production rate varies from
the anticipated value or the operation schedule differs from that assumed for this report. The revision is to

be calculated once per dredging season (i.e. the 7-day running average criterion is set once per season).”

The allowable seven-day Total PCB mass load loss will be calculated using the equations in Section 4.1.2.7 (pp.
97-98) of Volume 2 of the EPS. EPA will review the total project mass load (currently set at 650 kg) after the
dredge area delineation for Phase 2 is complete. |If appropriate, EPA will increase or decrease the total
allowable project load proportionally to the total project mass load.
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2.2 Routine Monitoring

GE will conduct the routine near-field and far-field nonitoring described in Sections 2.2 through 2.4 of the
Phase 1 ID RA Monitoring Scope, as such monitoring relates to PCBs, TSS, and other parameters specified in

the Resuspension Performance Standard.

2.3 Contingency Monitoring

In the event that the routine monitoring shows an exceedance of the Evaluation Level, the Control Level, or the
Standard Level for PCBs or TSS, GE will conduct the contingency monitoring specified for the exceedance at
that level in accordance with Sections 2.2, 2.4.1, and 2.5 of the Phase 1 ID RA Monitoring Scope.

2.4 Contingency Actions/Responses

If the monitoring indicates an exceedance of the Evaluation Level, the Control Level, or the Standard Level, GE

will undertake the associated contingency actions and engineering responses as outlined below.

Evaluation Level

In the event that the monitoring shows an exceedance of the Evaluation Level, an engineering evaluation as
outlined in Section 4.5 of Volume 2 of the EPS will be considered in an effort to determine the cause of the
exceedance. If performed, the engineering evaluation will begin upon receipt of data confirming an exceedance
of the Evaluation Level. As part of this evaluation, investigative measures may be implemented to determine
the cause of the exceedance. If GE determines that such measures are appropriate, it will propose such
investigative measures to the EPA field representative. The selection of investigative measures will depend on

specific project circumstances and may include one or more the following different actions:

Visual observations of operations;

Discussions with project personnel;

Review of operationsrecords;

Examination of the integrity of containment barriers (if in use);
Examination of sediment transport pipeline (if in use);
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Examination of barge loading system and barge integrity;
Examination of resuspension associated with tugs, barges, and other support vessels; and

Additional monitoring and/or sampling.

Following the engineering evaluation (where conducted), if the cause of the exceedance can be identified and is
project-related, potential engineering solutions will be considered and may be recommended. The engineering
evaluation and results will be presented to EPA in an Engineering Evaluation Report. That Engineering
Evaluation Report also will include recommendations regarding an engineering solution, if any, to address the
cause, except as follows: [If the engineering solution involves a refinement in operations or equipment that is
consistent with, and would not require a modification of, the EPA-approved design or the RA Work Plan, GE
may implement the solution in consultation with the EPA field representative, and then document the
implementation of that solution in the Engineering Evaluation Report. In any other case, GE will implement the

engineering solution in accordance with the EPA-approved Engineering Evaluation Report.

Control Level

If the monitoring shows an exceedance of the Control Level, an engineering evaluation will be conducted, as
outlined in Section 4.5 of Volume 2 of the EPS beginning upon receipt of data confirming the exceedance, in an
effort to determine the cause of the exceedance. As specified in the Resuspension Performance Standard
(Section 3.4.4 of Volume 2 of the EPS), a Control Level exceedance of a TSS criterion must be confirmed by far
field PCB measurements before actions other than increased monitoring are required. If investigative measures
are warranted to determine the cause of the Control Level exceedance, such investigative measures will be
proposed to the EPA field representative. The selection of investigative measures will depend on specific
project circumstances and may include, but are not limited to, the measures described above under Evaluation
Level.

If the Control Level is exceeded, potential engineering solutions will be evaluated to address the exceedance,
and the implementation of an engineering solution will be proposed unless the EPA field representative
determines that no engineering solution is necessary to address the Control Level exceedance (for example, if
the exceedance is not sustained or is mitigated by implementation of a non-project-related action). The possible

engineering solutions to be considered include the following:
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Initiate mandatory engineering evaluation and continual adjustments to dredging operations until the
Evaluation Level or better is attained.

Evaluate and identify any problems.

Consider changes in resuspension controls, dredge operation, or dredging equipment.

Consider implementing additional or different resuspension controls.

Consider changing location and rescheduling more highly contaminated areas for later in the year (appliesto
May and June only), if other options are not effective.

Temporarily cease operationsif required.

An Engineering Evaluation Report will be prepared and submitted, which contains the results of this engineering
evaluation, the proposed engineering solution and a proposed schedule for implementing that solution, except as
follows: if the solution involves a refinement in operations or equipment that is consistent with, and would not
require a modification of, the EPA-approved design or the RA Work Plan, then GE shall implement the solution
in consultation with the EPA field representative and the implementation of that solution will be documented in
the Engineering Evaluation Report. In all other cases, the engineering solution will be implemented in
accordance with the EPA-approved Engineering Evaluation Report. If the cause of the exceedance was not
identified by the engineering evaluation, the Engineering Evaluation Report will include a course of action for
continued monitoring and evaluation to determine the cause of the exceedance. GE will consult with EPA on a
regular basis until the cause and solution are determined, or until EPA orders a temporary halt to the

operation(s) that caused the exceedance or until EPA determines that further evaluation is not necessary.

Standard Level

If the monitoring shows an initial occurrence of a PCB concentration in excess of the Standard Level, GE will
promptly notify EPA, but no later than 3 hours after receipt of the data. If subsequent sampling confirms an
exceedance of the Standard Level, GE will: 1) again promptly notify EPA, but no later than 3 hours after data
receipt; 2) temporarily halt dredging and other river-based operations that caused the exceedance; 3) perform an
engineering evaluation; and 4) develop an engineering solution as described above under Control Level. GE
will also develop a schedule for reinitiating dredging and other river-based operations that were suspended with
an objective of minimizing the time that dredging is temporarily shut down. Following such evaluation, GE will
present the results of the engineering evaluation to EPA in an Engineering Evaluation Report, along with the
proposed engineering solution (or a course of action for continued monitoring and study to further evaluate the

cause of the exceedance) and a proposed schedule for implementing that solution and reinitiating dredging,
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except as follows:. if the solution involves a refinement in operations or equipment that is consistent with, and
would not require a modification of, the EPA-approved design or the RA Work Plan, GE will implement the
solution in consultation with the EPA field representative, and then document the implementation of that
solution in the Engineering Evaluation Report, along with a schedule for the reinitiation of dredging. In all other
cases, GE will implement the engineering solution in accordance with the EPA-approved Engineering
Evaluation Report. Dredging will be reinitiated, upon EPA approval, once the exceedance has been mitigated, in
accordance with the schedule in the approved Engineering Evaluation Report. If the cause of the exceedance
was not identified during the engineering evaluation, the Engineering Evaluation Report presented to the EPA
will include a course of action for continued evaluation to determine the cause of the exceedance. GE will
consult with EPA on a regular basis until the cause and solution are determined, or until EPA determines that

further evaluation is not necessary.

General

The time frames for engineering evaluations and implementation of engineering solutions in compliance with
the Resuspension Standard are discussed in the EPS Volume 2, Section 4.5.1 except as modified below. The
time frames to initiate and complete engineering evaluations and implementation of the engineering solutions
will be estimated in the remedial design. The time frames for completion of the engineering evaluations and
implementation of engineering solutions (if any) will be variable, depending on the circumstances surrounding
the exceedance. EPA may modify these time frames during Phase 1 depending on the circumstances
surrounding the exceedance. The actual schedule to be implemented in the field will be subject to EPA review.
It is anticipated that engineering evaluations will begin immediately upon receipt of data indicating the
exceedance of acriterion. It issimilarly anticipated that the required engineering contingencies should begin as
soon as possible so as to minimize PCB releases. At a minimum, engineering contingency actions should begin
within aweek of an exceedance, assuming conditions remain in exceedance (EPS, Val. 2, p. 133). In the case of
atemporary halt of the operations, an evaluation should be completed with 5 days. In the event of a temporary
cessation, every effort should be made to correct the problem and minimize the length of time of the stoppage
(EPS, Val. 2, p. 132).

During Phase 1, equipment modifications or additions that are not reasonably available from a schedule or cost
standpoint will not be required, recognizing that substitutions for major equipment approved in the Phase 1 Final
Design or being used in Phase 1 may be impractical. However, in the event reasonable changes can be made to

address achievement of the performance standards during Phase 1, GE will propose such changes to equipment
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or operations for EPA review and approval. During Phase 1, EPA will consider any information that GE may
submit regarding impacts to schedule and project costs when the Agency reviews GE's proposals, if any, for

modification of the EPA-approved Phase 1 Final Design based on field conditions or experience.

During implementation of Phase 1, in the event that there is an exceedance of the Evaluation Level, the Control
Level or the Standard Level that requires or warrants an engineering solution (as described above), the
engineering solution(s) performed may include routine maintenance, operational changes, equipment or process
modifications, additions of equipment, or a temporary halting of certain operations — all depending on the
specific circumstances.

2.5 Notifications and Reporting

GE will conduct the notification and reporting activities specified in the Executive Summary of Volume 1 of the
EPS and in the Section 2.7 of the Phase 1 ID RA Monitoring Scope and the CHASP that will be developed,
subject to EPA review and approval.

2.6 Special Studies

Four special studies related to PCB resuspension and monitoring will be performed. Details for two of the
special studies: near-field release mechanism and non-target area downstream contamination are described in
Section 8 of the Phase 1 ID RA Monitoring Scope. The third study, to determine the relationship between TSS
and turbidity is currently being discussed with EPA and a work plan has been submitted for EPA review and
approval. Once approved, GE will perform the study. The results of the study will be provided as part of the
Phase 1 RAM QAPP.

The last study is for determining the potential use of automated water samplers at the far-field stations (see
Section 2.3 of Phase 1 ID RA Monitoring Scope). A work plan for testing automated samplers has been
submitted for EPA review and approval. Upon approval, GE will perform this study. Details on the potential
use of automated samplers during Phase 1 dredging will be provided in the Phase 1 RAM QAPP.

BLASLAND, BOUCK & LEE, INC.
engineers, scientists, economists C-2-8




3. Residuals Performance Standard

This section of the Phase 1 ID PSCP Scope discusses the Residuals Performance Standard. It provides an
overview of the residuals standards as set forth in the EPS (e.g., Volume 3), and specifies the routine monitoring
requirements, contingency monitoring and other responses in the event of an exceedance of an action level
(Section 3 of Volume 3 of the EPS), the required actions (Section 4.5 of Volume 3 of the EPS), the notification
and reporting requirements (Section 4.8 of Volume 3 of the EPS), and the specia study (Section 4.7 of Volume
3 of the EPS) under this standard.

3.1 Overview of Standard

The Residuals Performance Standard describes action levels for Tri+ PCBs (PCBs with three or more chlorines)
in surface sediment that remains after dredging. The action levels will apply to a Certification Unit (CU), which
is described in Section 3.2 of the Phase 1 ID RA Monitoring Scope and in Section 3.3 of this Phase 1 ID PSCP

Scope. The action levels in the Residuals Performance Standard are summarized in Table C3-1.

The various actions to be taken based on the results of residua sediment sampling are described in Section 3.4.

Table C3-1 - Summary of the Performance Standard for Dredging Residuals

o No. of
Certlljlr?i?tlon SR NE: @i No. of Re-
Arithmetic Resulis =i e Dredging Required Action (when all
Case mg/kg Tri+ Results o .
Average Attempts conditions are met)
(mg/kg Tri+ FEEs AND | 22T Mk Conducted
gcgs) <27 mg/kg | Tri+ PCBs
Tri+ PCBs
Backfill certification unit (where
A Avg.=1 =1 0 N/A appropriate); no testing of
backfill required.
B N/A ) N/A <2 Re-dredge sampling nodes and
re-sample.
Re-dredge sampling node(s)
C N/A N/A 1 or more <2 and re-sample.
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No. of

Certification Sample No. of

Unit _ No. of Re-
Arithmetic Results _.15 Sample Dredging Required Action (when all
Case mg/kg Tri+ Results o "
Average Attempts conditions are met)
(mg/kg Tri+ PCBS AND | 527 mglle Conducted
PCBs) <27mg/kg | Tri+ PCBs

Tri+ PCBs

Evaluate 20-acre area-weighted
average concentration. If 20-
acre area-weighted average
concentration = 1 mg/kg Tri+

D l<avg.=3 | =1 0 N/A PCBs, place and sample back-
fill. **If 20-acre area-weighted
average concentration > 1
mg/kg, follow actions for Case E
below.

Construct sub-aqueous cap
immediately OR re-dredge.
Construct cap so that arithmetic
avg. of uncapped nodes is = 1
mg/kg Tri+ PCBs, no nodes >
27 mg/kg Tri+ PCBs, and not
more than one node > 15 mg/kg
Tri+ PCBs.

Collect additional sediment
samples to re-characterize
vertical extent of contamination
and re-dredge. If certification
unit median > 6 mg/kg Tri+
PCBs, entire certification unit

F avg. > 6 N/A N/A 0 must be sampled for vertical
extent. If certification unit
median = 6 mg/kg Tri+ PCBs,
additional sampling required
only in portions of certification
unit contributing to elevated
mean concentration.

G avg. > 6 N/A N/A 1 Re-dredge. ***
Construct sub-aqueous cap (if

any of these arithmetic
average/sample result

E 3<avg.=6 | =1 0 <2

avg. > 1 (20- conditions are true) as
H ?;;re avg. >| =2 =1 2 described in Case E and two re-

dredging attempts have been
conducted OR choose to
continue to re-dredge.

Notes:

*  Except for Case H, where any of the listed conditions will require cap construction.

** Following placement of backfill, sampling of 0 to 6 inch backfill surface must demonstrate average concentration = 0.25 mg/kg Tri+
PCBs. If backfill surface average concentration is > 0.25 mg/kg, backfill must be dredged and replaced or otherwise remediated with
input from EPA.

** GE shall not install a Cap Type B without receiving EPA approval to cease re-dredging attempts, except for CUs where the average
concentration in the CU is less than 6 mg/kg Tri+ PCB and the only non-compliant areas are due to exceedances of the prediction limits.
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3.2 Sampling and Analysis Requirements

Following the completion of dredging in a CU, GE will verify that the design cut lines have been achieved and
conduct the sampling and analysis of sediment residuals described in Sections 3.3 and 3.4 of the Phase 1 ID RA
Monitoring Scope.

3.3 Evaluation of Sampling Data

The sediment sampling results will be used to evaluate the CU by: 1) converting the analytical results for Total
PCBs to Tri+ PCBs, using the procedure described in Section 3.4 of the Phase 1 ID RA Monitoring Scope; and
then 2) comparing the following values (rounded to whole numbers) to the action levels specified in Section 3.1,

above.

Arithmetic average Tri+ PCB concentration in the CU (or portion of the CU) under evaluation;

Individual node sample Tri+ PCB concentration in the CU (or portion of the CU) under evaluation;

Median Tri+ PCB concentration in the CU (or portion of the CU) under evaluation; and

Area-weighted arithmetic average concentration in a moving 20-acre area consisting of the CU under
evaluation, and the wo, three, or four most recently dredged CUs within 2 river miles of the current CU

(measured along the centerline of the river).

Arithmetic Average of CU

The arithmetic average Tri+ PCB concentration in the CU (or portion of the CU) under evaluation will be
calculated by dividing the sum of the individual Tri+ PCB concentrations by the total number of individual
sample locations. When calculating the CU arithmetic average, the following procedures will be applied:

Non-detect sample results will be included in the arithmetic average calculation at a value of %2 the detection
limit.

If no sampleisavailable from a grid node due to field difficulties that cannot be resolved (e.g., outcropping
of bedrock), the arithmetic average will be calculated without counting that sample node.

Following re-dredging of all or part of a CU, the arithmetic average will be subsequently re-calculated by

substituting the new sample results from the re-dredged nodes.
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If a subagueous cap is constructed, the arithmetic average will be calculated using the sample results from
the nodes in the uncapped area (i.e., the extent of the capped area and its PCB levels will not be included in
the calculation of the arithmetic average).

The maximum of any duplicate results will be used to determine compliance with the Residuas
Performance Standard.

EPA split sample data will be considered if they are available prior to EPA concurrence on the Dredging
Completion Approval Form for the CU under evaluation.

20-Acre Arithmetic Average

The 20-acre arithmetic average Tri+ PCB concentration will be calculated, using the 20-Acre Area-Weighted
Average equation on p. 54 of Volume 3 of the EPS, by summing the area-weighted average Tri+ PCB
concentrations in the CUs making up the 20 acre area, and dividing the total by the actual total acreage of the
CUs.

The 20-acre evaluation unit will be composed of the CU under evaluation and the additional CUs (as necessary
to provide a total area of approximately 20 acres) in which dredging was most recently completed, and which
are located within 2 miles, measured along the centerline of the river, of the current CU. For purposes of
calculating the area of the 20-acre unit, the total areas of these additional CUswill be included regardless of how
they were closed. For purposes of calculating the average Tri+ PCB concentration in the 20-acre unit, the pre-
backfill arithmetic average for any CU where backfill was placed will be utilized. Similarly, in CUs where a
subagueous cap is placed, for purposes of calculating the average Tri+ PCB concentration in the 20-acre unit,
the capped CU’s average concentration will be re-calculated based on the sample results from the nodes in the
uncapped portion of the CU. The total acreage of the CUswill beused. If aCU isentirely capped, it will not be

included in any 20-acre averaging calculations.

3.4 Required Actions

The Residuals Performance Standard requires confirmation that the design dredging cut lines as determined by
the procedures described in Section 3.3 of the Phase 1 IDR have been achieved and collection of surface
sediment samples has been completed. The need for and type of response actions required to be taken in a CU

after confirmation that the design cut lines have been achieved will be based on comparing both the arithmetic
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average Tri+ PCB concentrations (calculated according to the procedures described above in Section 3.3) and
also the individual sample node concentrations to the criteria specified in the Residuals Performance Standard.
For the purposes of the response actions that follow, removal to the design cut lines will be defined as those
specified in the final design and verified through bathymetric measurement and will comprise the first inventory
removal pass. Should average CU concentrations following the first inventory pass exceed 6 mg/kg Tri+ PCB,
the dredge cut lines will be revised and a second inventory removal will be made. Following bathymetric
verification of the second inventory removal (if required), this will complete the inventory remova steps.
Subsequent removal will be referred to as residual re-dredging. Post-inventory sampling results will dictate the

appropriate response actions to be undertaken are described below.

The Residuals Performance Standard contains five required actions:

Backfill and demobilize (including testing of backfill if necessary).
Jointly Evaluate a 20-Acre Average.

Re-dredge or Construct Subagueous Cap at a CU.

Re-dredging Required.

Capping.

o &~ 0w N

Response 1 — Backfill and Demohilize

As outlined in Section 4.5.3 of Volume 3 of the EPS, if the Tri+ PCB average of a CU is = 1 mg/kg, no node has
aTri+ PCB sample result = 27 mg/kg, and not more than one node has a Tri+ PCB sample result of = 15 mg/kg,
backfill will be placed (where appropriate) and equipment will be demobilized. (The criteria for determining
when it is appropriate to place backfill, for purposes of the Residuals Performance Standard, are discussed in
Section 3.5.) Under this response, backfill testing after placement will not be performed.

In addition, a portion of a contiguous CU may be backfilled after the cut lines are met if: 1) dredging proceedsin
a downstream direction in the CU, and EPA has approved the completion of dredging in all CUs that are
upstream of the portion of the contiguous CU; 2) the arithmetic average Tri+ PCB concentration of the samples
collected from that portion of the CU is 1 mg/kg or less; 3) all nodes sampled within that portion of the CU have
Tri+ PCB concentrations less than 15 mg/kg; and (4) GE has determined that it has adequate measures in place
to minimize recontamination of that dredged portion of the CU. The EPA field representative will evaluate the
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adequacy of the measures in place to minimize recontamination and may indicate the need for additional

sampling.

Backfill (where appropriate) and Sample Backfill Surface

In CUs where the average Tri+ PCB concentration is > 1 mg/kg and = 3 mg/kg, and the average Tri+ PCB
concentration in the 20-acre evaluation area including the CU is = 1 mg/kg, backfill will be placed as described
above. After confirmation of proper placement of the backfill, sampling will be conducted as described in
Section 3.5 of the Phase 1 ID RA Monitoring Scope (under “Backfill Samples’). If the average surface Tri+
PCB concentration in the backfilled areas is = 0.25 mg/kg, then the CU will be closed. If the average
concentration is > 0.25 mg/kg, the EPA field representative will be consulted, the area(s) will either be re
dredged and the backfill replaced, or an additional lift of backfill will be placed in the area(s) causing the
average concentration to exceed 0.25 mg/kg, as described in Section 3.4 (Response 2). Where appropriate,
backfill will be placed in a CU (or portion of a CU). In genera, the backfill thickness will be 12 inches to
address residuals; in some instances, no backfill may be placed, and in others, more than one foot may be
placed. The details regarding the backfill type and thickness in specific locations will be determined during
Final Design.

Response 2 — Jointly Evaluate a 20-Acre Average

As outlined in Section 4.5.3 of Volume 3 of the EPS, if the average Tri+ PCB concentration of samples
collected in aCU is> 1 and < 3 mg/kg, no individual node has a Tri+ PCB sample result = 27 mg/kg, and not
more than one individual node has a Tri+ PCB sample result = 15 mg/kg, the 20-acre area described above will

be evaluated as follows:

For the 20-acre average, if the area-weighted arithmetic average of the individual means from the certification
unit under evaluation and the three previously dredge certification units (within two miles of the current unit) is
= 1 mg/kg Tri+ PCBs, backfill will be placed where appropriate and sampling performed to confirm that the
average backfill surface Tri+ PCB concentration is = 0.25 mg/kg. Sampling of backfill will follow the
procedures described in Section 3.5 (under Backfill Samples) of the Phase 1 ID RA Monitoring Scope; the
development of an average concentration will follow procedures described in Section 3.3 above. If the
concentration of the upper 6 inches of backfill is> 0.25 mg/kg Tri+ PCBs, GE will, in consultation with the
EPA field representative, either 1) re-dredge and replace the backfill in the non-compliant area, or 2) place an
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additional lift of backfill (no lessthan 6 inchesin thickness) in those areas that caused the average concentration
to exceed 0.25 mg/kg, considering hydraulic conditions. Following actions 1) or 2) above, the backfill will be
sampled again and the area-weighted concentration of the CU under evaluation will be recalcul ated.

If the area-weighted arithmetic average of the individual means from the certification unit under evaluation and
the three previously dredge certification units (within two miles of the current unit) is > 1 mg/kg, the area will
be re-dredged or a subagueous cap will be placed at the specific areas within the CU that caused the non-
compliant average concentration. GE will decide whether to re-dredge or to cap a non-compliant area based on
engineering judgment in the field and evaluation of the sediment data for that CU. GE’s decision shall take into
account potential impacts on dredging productivity as appropriate, consistent with Section 3.5, Volume 3 of
EPS).

For the startup of Phase 1, the cumulative mean can be calculated using the area-weighted average equation
provided in EPS Volume 3, Section 4.5.2 in lieu of the 20-acre area-weighted arithmetic average, given that the
first three CUs will not have a sufficient number of previously dredged CUsto allow for calculation of such 20-

acre area-weighted arithmetic average (see Attachment A of Volume 3 of the EPS).

Response 3 — Re-dredge or Construct Subaqueous Cap at a CU

As outlined in Section 4.5.3 of Volume 3 of the EPS, if the Tri+ PCB average is > 3 mg/kg but = 6 mg/kg, no
Tri+ PCB sample result is = 27 mg/kg, and not more than one Tri+ PCB sample result is = 15 mg/kg, the non-
compliant area will be re-dredged or a subaqueous cap will be constructed. The process for determining

whether a non-compliant area will be re-dredged or capped will be as described above under Response 2.

If re-dredging is selected, the surface sediment of the re-dredged area will be sampled in accordance with the re-
dredging residuals sampling procedures in Section 3.5 of the Phase 1 ID RA Monitoring Scope (if
concentrations are high, the core should be advanced a depth of 2 feet, where possible) and the CU will be re
evaluated. If subagueous capping is selected, the capped area will be selected such that the arithmetic average
Tri+ PCB concentration of the uncapped nodes is 1 mg/kg or less and no individual node has a Tri+ PCB

concentration = 15 mg/kg.
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Response 4 — Re-dredging is Required

1. Specific Nodes with Discrete Exceedances

Regardless of the average Tri+ PCB concentration, if two or more samples within a CU have Tri+ PCB
concentrations = 15 mg/kg, the non-compliant area will be redredged and the non-complaint nodes re-
sampled in accordance with Section 4.5.3 of Volume 3 of the EPS. If one or more sample(s) has Tri+ PCB
concentration = 27 mg/kg, such sampling node(s) will be re-dredged and re-sampled. Any re-sampling will
comply with the re-dredging residuals sampling procedures in Section 4 of Volume 3 of the EPS and
Section 3.5 of the Phase 1 ID RA Monitoring Scope. Under this response, no more than two residual re-
dredging attempts will be required. After these node-specific re-dredging efforts are completed, the CU will
be re-evaluated as described in Section 3.3 of this Phase 1 1D PSCP Scope.

2. CU Average> 6 mag/kg

If two inventory removal attempts have been completed and the Tri+ PCB average for a CU is till > 6
mg/kg, up to two residual re-dredging attempts will be performed in the non-compliant areas. If after two
residual passes the average is still > 6 mg/kg, GE will petition EPA to place a cap over the non-compliant

area

Response 5 — Capping

As outlined in Section 4.5.3 of Volume 3 of the EPS, if after two re-dredging attempts, a CU has a Tri+ PCB
average > 1 mg/kg (and the 20-acre area-weighted arithmetic average is> 1 mg/kg), two or more samples show
Tri+ PCB concentrations = 15 mg/kg, or one or more samples show Tri+ PCB concentration = 27 mg/kg, a
subaqueous cap may be constructed, where conditions allow. In such a case, the area to cap will be selected
such that the arithmetic average concentration of the uncapped nodes is 1 mg/kg Tri+ PCB or less and no

individual uncapped node has a concentration = 15 mg/kg Tri+ PCB.

Extent of Non-Compliant Area

To determine the extent of the non-compliant area subject to further response action (e.g., re-dredging, capping)
as described above, the procedures set forth in Section 4.5.5 of Volume 3 of the EPS and furthe discussed
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below will be followed. The extent of a non-compliant area around a single node sample will be determined
using the following equation (repeated for each surrounding node) (as set forth in the EPS, Volume 3, pp. 58 to
59):

_d* (G- D)
r (CZ'C1)

where:
d. = thedistance (in feet) to the edge of the non-compliant area (i.e., from the C; to C, nodes)
= thedistance (in feet) between nodes (typically 80 feet)
C, = theconcentration (in mg/kg Tri+ PCBs) at the elevated node under consideration

C, = theconcentration (in mg/kg Tri+ PCBs) at a compliant node surrounding C,

When calculating the extent of the non-compliant area using the preceding formula, the following procedures

will apply:

The distance which defines the non-compliant areawill be at least half the distance between the nodes.

The non-compliant area will be contained within a boundary that has sides perpendicular to the axes
between the sampled nodes.

The non-compliant area will not extend beyond the polygon created by connecting the surrounding nodes.

The non-compliant area will not extend beyond the boundary of the CU.

Where the arithmetic average Tri+ PCB concentration in a CU following a dredging pass exceeds an applicable
action level, the procedures for determining the extent of the non-compliant area will depend on whether the

post-dredging data indicate the average Tri+ PCB concentration in the CU is greater than 6 mg/kg.

Where the arithmetic average Tri+ PCB concentration in the CU is > 1 mg/kg but < 6 mg/kg, the horizontal
extent of non-compliant areas subject to further response action will be delineated by applying the criteria set
forth in the preceding paragraph to the individual sample nodes with the highest Tri+ PCB concentrations
(ensuring removal of those = 27 mg/kg and 15 mg/kg and others as necessary), and then recalculating the
average Tri+ PCB concentration in the CU, until that average concentration is = 1 mg/kg. In making these

recalculations, the concentration at nodes to be re-dredged will be considered to be at the average Tri+ PCB
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concentration of the nodes in the CU that will not be re-dredged or capped, and nodes to be capped will not be
considered in calculating the average. The vertical extent of non-compliant areas will be determined based on
the dredge equipment, thickness of the disturbed layer, and other pertinent information. The minimum vertical
extent of non-compliant areas in this situation will be no less than 6 inches for purposes of establishing dredge
cut lines for re-dredging purposes. If the disturbed layer is thicker than 6 inches, the vertical extent of dredging
will be determined based on analysis of samples from depths greater than 6 inches, unless the cut lines will

require dredging to bedrock or glacial clay.

Where the arithmetic average concentration in a CU exceeds 6 mg/kg Tri+ PCB, the following procedures will
be followed in accordance with Section 4.5.3 of Volume 3 of the EPS: First, as described in Section 3.5 of the
Phase 1 ID RA Monitoring Scope, deeper core samples (> 6 inches) will be taken from the archived samples (or
collected if not archived) in successive 6-inch segments and analyzed for PCBs as necessary to characterize the
depth to the first 6inch sediment layer with = 1 mg/kg Total PCBs. This depth will be the vertical extent of
contamination used as the basis for devel oping the dredge prism for further removal in the area surrounding that
node. If the median concentration also exceeds 6 mg/kg Tri+ PCB, these deeper samples will be taken from
areas throughout the CU. However, upon EPA approval, only a subset of the CU could be re-sampled if Tri+
PCB levelsin the sampled nodes within the excluded portion if the CU are < 1 mg/kg. In this case, this discrete
areawill be considered a compliant area, and the remainder of the CU will be considered the non-compliant area

subject to further dredging to remove the additional PCB inventory.

If the average Tri+ PCB concentration in the CU exceeds 6 mg/kg but the median concentration is < 6 mg/kg
Tri+ PCBs, the deeper samples will be taken only from the sampling locations where the 0-6 inch concentration

is greater than 1 mg/kg Tri+ PCBs. In this case, the latter locations will constitute the non-compliant area.

Based on physical conditions encountered in the field (e.g., bedrock, glacia clay), the extent of the non-
compliant area may be modified subject to the approval of EPA.
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3.5 Reporting

GE will submit the weekly progress reports and the individual CU-specific reports (to follow EPA approval of

the backfill/cap installation at that CU) described in Sections 4.8 of Volume 3 of the EPS and Section 3.6 of the
Phase 1 ID RA Monitoring Scope.

3.6 Special Study

The data that will be collected to address the specia study to characterize residual sediment strata and thickness
in accordance with the EPS Volume 3 Attachment B is described in Section 3.3 of the Phase 1 ID RA
Monitoring Scope.
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4. Productivity Performance Standard

This section discusses the Productivity Performance Standard. It provides an overview of the productivity
standards as set forth in the EPS, describes how the design will establish a production schedule, specifies the
monitoring and reporting regquirements (Section 4.2 of Volume 4 of the EPS), and outlines the responses in the
event that the production schedule is not being met (Section 4.3 of Volume 4 of the EPS).

4.1 Overview of Standard for Phase 1

The Productivity Performance Standard specifies the following annual minimum and target cumulative volumes
of sediment (in situ volumes, exclusive of re-dredging volumes) to be removed, processed, and shipped off-dte
each year during Phase 1 (EPS, Section 4.1 of Volume 4, see also Table 4-1 of Volume 4):

“The minimum volume of sediment to be removed, processed, and shipped off site during Phase 1 shall be
200,000 [cubic yards (cy)]. Phase 1 must be designed and scheduled to meet the target removal of 265,000
cy.”

“For a period of at least one month during Phase 1, the minimum production rate shall be the rate required
to meet the Phase 2 Performance Standard in order to demonstrate the capabilities of the dredging
equipment and the sediment processing and transportations systems.” (For Phase 2, the standard specifies a
required annual removal volume of 490,000 cy and atarget annual removal volume of 530,000 cy.)
“Stabilization of shorelines and backfilling of areas dredged during Phase 1, as appropriate, shall be
completed by the end of the calendar year and prior to the spring high flow period on the river. Processed
sediment shall not be stockpiled and carried over to Phase 2 for disposal.”

The Productivity Performance Standard includes three action levels: Concern, Control, and Standard. These
action levels are to be based on a comparison of the actua production rate to what is referred to as the
scheduled productivity. The scheduled productivity for a dredging season will be defined in the RA Work Plan
for that season, as described in Section 4.2.
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Concern Level

The Concern Level is defined in the EPS (Volume 4, p. 30) as a situation during dredging operations in which
“the monthly dredging productivity falls below the scheduled productivity for that month by 10 percent or

more.”

Control Level

The Control Level is defined in the EPS (Volume 4, p. 30) as a situation during dredging operations in which
“the monthly productivity falls below scheduled productivity by 10 percent or more for two or more

consecutive months.”

Standard Level

The Standard Level is defined in the EPS (Volume 1, p. 69) as a situation in which the “[alnnual cumulative
volume fails to meet production requirements.”

4.2 Design Activities to Establish Production Schedule

A production schedule has been developed for Phase 1 using the target annual removal volumes described for
Phase 1 in Section 4.1 above. Specifically, as discussed in Section 3.3.1, Phase 1 is being designed to meet the
Phase 1 target removal volume of 265,000 cy, and includes in the design a minimum of one month of dredging
at the anticipated Phase 2 production rate — namely, 530,000 cy/yr. This monthly volume may be revised
during Phase 1 Final Design considering the Phase 2 target removal volume and the number of operational days

during the construction season (including hours per day and days per week).

The RD will use the dredge areas and target removal volumes from the EPA-approved Dredge Area Delineation
Reports, as modified in the IDRs and FDRs, to develop dredging production schedules, which will be
documented in the RA Work Plans. For purposes of developing the production schedules in the RD, the overall
production schedule for a dredging season will include the removal of sediment as specified in the dredge
prisms shown in the FDR, aong with the installation of backfill and caps and stabilization of impacted

shorelines prior to the end of the dredging season, which will be weather-dependent. The production schedule

BLASLAND, BOUCK & LEE, INC.
engineers, scientists, economists C-4-2




will also include a schedule for sediment processing and shipment off-site for disposal prior to the end of the
calendar year. This production schedule may be subject to further revision by the contractor selected to perform
the dredging; any revised production schedule will be provided in proposed revisions to the Phase 1 RA Work
Plans, as the case may be, and will be subject to EPA approval. However, changes in the production schedule
made by the contractor will not result in a revision in the volume to be dredged in any construction season as
indicated in the Final Design Reports (FDRs). The actual dredging production rate during each phase of the
project will be compared to the production schedule provided in the relevant RA Work Plan to determine
whether the Concern, the Control, or the Standard Level has occurred. For purposes of establishing whether the

Concern, the Control, or the Standard Level has occurred, the following rules will apply:

The dredging production rate will be based on the actual volume dredged, which will be measured asin Stu
cy and will include the volume of sediment removed to achieve the removal limits specified in design,
including any volume associated with overcut, side slope removal, overdredging allowance, and dredging
for navigational purposes. For purposes of the Productivity Performance Standard, the volume dredged will
not include sediment removed outside the dredge cut lines shown or specified in the Final Design, sediment
removed during re-dredging to capture dredging residuals, additional material removed solely to facilitate
cap/backfill placement, sediment removed from non-target areas (if any), or non-compliant backfill that is
removed.

For comparisons to monthly production schedule, the actual in situ volume dredged that month will be
compared to the in situ volume scheduled for that month in the production schedule to be included in the
RA Work Plan for the dredging season.

For comparisons to the annual production schedule, the actual in situ volume dredged and processed will be
compared to the in situ volume scheduled for that season in the production schedule to be included in the
RA Work Plan for that season.

4.3 Routine Monitoring and Reporting

The specific activities to monitor the actual dredging productivity will be provided in the FDR. The monitoring
activities also will be specified in the Construction Quality Assurance Plan (Construction QA Plan), which will
be part of the RA Work Plan. Reporting will be in accordance with Section 4.2 of Volume 4 of the EPS and
will include daily, weekly, monthly and annual reports, providing the volume of sediment dredged, which will

be measured or estimated asin situ cy, as described above.
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Datafor daily dredging operations will be maintained to evaluate productivity performance. The datato be
collected will be relevant to the design, the specific equipment, and the contracting approach used for the
project, and will include the following for each dredge: dredge operating hours and shifts per day;
downtime for repairs to the dredge plant; downtime waiting for support equipment (e.g., barge, clogged
pipeline, pipeline booster pump malfunction, etc.); downtime due to project and non-project vessel traffic;
downtime to re-set the dredge and the number of re-sets per day; downtime associated with EPS-related
shutdowns; downtime associated with QoL PS-related shutdowns; and the estimated average width, length,
and depth of the dredge cut to estimate the volume of in situ sediment removed. The actua report form to
be used will be provided in the FDRs and Phase 1 Construction QA Plan, and will include records of
productivity data (e.g., estimated total cy of material processed, shipped off-site, and staged on-site), and be

avallable on site.

Weekly reports will be prepared providing information on the following:

> Locations dredged,;

> Number of hours of actual dredging time per dredge and gross volume dredged each day and each
week;

Cumulative amount dredged for the season;

Number of barges |oaded and transported for off-loading, and approximate volume in each;

Time required for off-loading barges (if used);

Information on re-dredging efforts (locations, approximate volume, and time expended);

Total tonnage of material processed, shipped off-site, and stored on-site;

Concentration and mass of PCBsin processed sediments,

Volume of water treated and returned to river; and

V V. VYV ¥V V VYV VYV VY

Delays encountered in the project, the reasons for the delays, and the hours lost to production due to the
delays.

Monthly summaries will be prepared and submitted to EPA by the 15th of the following month, providing
the same information listed above for each week during the month, season, and overal project. The
monthly reports will also compare productivity on a weekly, monthly, seasonal, and project-total basis to
the production schedule specified in the relevant RA Work Plan.

Following the completion of Phase 1, GE will submit areport to EPA that compiles the relevant data from
Phase 1.
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On-site records will also be kept of the following:

> Locations of backfill and sediment caps placed;

> Volumes of backfill or capping material placed and hours spent in placing backfill and sediment caps;
and

> Locations and details of shoreline work, including shoreline dredging and restoration rates.

4.4 Required Response Actions

If monitoring indicates an occurrence of the Concern or Control Level, GE will take the response actions
required in Section 2.3.2.2 of Volume 1 of the EPS and described below.

During implementation of Phase 1, in the event that the production rate falls below the scheduled productivity,
measures to make up the shortfall (in whole or in part) will be evaluated, including but not limited to increasing

the hours and/or days of operation or utilizing available equipment to increase throughput.

During Phase 1, equipment modifications or additions that are not reasonably available from a schedule or cost
standpoint will not be required, recognizing that substitutions for major equipment approved in the Phase 1
Final Design or being used in Phase 1 may be impractical. However, in the event reasonable changes can be
made to address achievement of the performance standards during Phase 1, GE will propose such changes to
equipment or operations for EPA review and approval. During Phase 1, EPA will consider any information that
GE may submit regarding impacts to schedule and project costs when the Agency reviews GE’s proposals, if
any, for modification of the EPA-approved Phase 1 Final Design based on field conditions or experience.

Concern Level

In the event that the Concern Level occurs, GE will: 1) notify EPA in its monthly report; 2) complete an
assessment to determine the cause of the shortfall and whether there are any practical means to make up the
shortfall or otherwise increase productivity within the next 2 months, and 3) present the results of that
assessment and, if warranted, a proposal for such measures to EPA. GE will implement measures, as approved
by EPA, to make up the shortfall or otherwise increase productivity, to the extent practical and subject to the
general considerations described above. Activities that GE will consider for increasing productivity will

include increasing work schedule, if not already operating 24 hours aday, 7 days a week, modifying the dredge
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plan, staging additional sediment at the processing facility, and other contingencies that are specified in the
FDR.

Control Level

In the event that the Control Level occurs, GE will: 1) notify EPA; and 2) provide a report/action plan to EPA
explaining the reasons for the shortfall and describing the steps underway or to be taken to increase production,
subject to the general considerations described above. The objective will be to erase the shortfall by the end of
the dredging season, if the shortfall can practically be erased. GE will implement measures, as approved by
EPA, to make up the shortfall or otherwise increase productivity, to the extent practical and subject to the
general considerations described above. Activities to be considered for increasing productivity will include
increasing work schedule, if not already running 24 hours a day, 7 days a week, modifying the dredge plan,
staging additional sediment at the processing facility, and other contingencies that are specified in the FDR.
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5. Performance Standards for Air Quality, Odor,
Noise, and Lighting

This section discusses the QoLPS for air quality, odor, noise, and lighting. It provides an overview of the
quality-of-life standards as set out in the QOLPS, describes the design analyses to be performed to assess
achievement of the standards, and specifies the routine monitoring requirements, contingency monitoring and
other responses in the event of an exceedance of an applicable standard or other trigger level, requirements for
responding to complaints, and notification and reporting requirements. Most of these requirements are specified
inthe Phase 1 ID RA Monitoring Scope and/or the Phase 1 ID RA CHASP Scope, and thus this section consists,
in large part, of a roadmap with cross-references to those documents. (Note that the average concentrations
described in this section for given time periods are block averages for that discrete time period, not running

averages.)

5.1 Overview of Standards

Air Quality Performance Standard

The standards for total PCB concentrations in ambient air are 24-hour average concentrations of 0.11
micrograms per cubic meter (ug/m3) in residential areas and 0.26 pg/m3 in commercia/industrial areas, with
“Concern Levels’ at 80% of those values (0.08 pg/m3 in residential areas and 0.21 pg/m3 in
commercial/industrial areas) (QoLPS, pp. 6-8 and 6-18).

The air quality standard for opacity, based on New York State regulations (6 NYCRR 211.3), is that opacity
during project operations must be less than 20% as a 6-minute average, except that there can be one 6minute
period per hour of not more than 57% (QoLPS, p. 6 to 16).

In addition, the Air Quality Performance Standard requires an assessment during design of the following
pollutants for which EPA has promulgated National Ambient Air Quality Standards (NAAQS): nitrogen oxides,
sulfur dioxide, carbon monoxide, particulate matter with a median diameter of 10 micrometers or less,

particul ate matter with a median diameter of 2.5 micrometers or less, and ozone (QoLPS, pp. 6-9 to 6-11).
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The need for monitoring of these constituents will be determined during Final Design using specific design data.
The RD Team will repeat the assessment in EPA’ s White Paper — Air Quality Evaluation analyses (EPA, 2002)
using project specific design data. If this project specific information developed during design validates the
assumption used in EPA’s White Paper — Air Quality Evaluation analyses (EPA, 2002), this will be considered a
determination of compliance with the QoL PS such that further demonstration by on-site or off-site sampling will
not be required. If air quality compliance is not demonstrated as a result of these analyses for any NAAQS, GE
will evaluate potential design changes that could result in achievement of the NAAQS and/or the need for

monitoring for such pollutant(s), and will submit a proposal on this topic to EPA for review and approval.
Odor Performance Standard

The odor standard has two components: 1) a numerical standard for hydrogen sulfide (H2S), which is 0.01 ppm
(14 ug/m?) over 1 hour; and 2) a standard for odor complaints, which is that the complaints are investigated and
mitigated (QoLPS, p. 6-19).

Noise Performance Standard
The noise standards are as follows (QoLPS, p. 6-25):

Short-term criteria— applicable to facility construction, dredging, and backfilling:
Residential Control Level (maximum hourly average):
> Daytime =75 dBA (A-weighted decibels)
Residential Standard (maximum hourly average):
> Daytime = 80 dBA
> Nighttime (10:00 pm — 7:00 am) = 65 dBA
Commercial/lndustrial Standard (maximum hourly average):
> Daytime and nighttime = 80 dBA

Long-term criteria— applicable to the processing facility and transfer operations:
Residential Standard (24-hour average):
> Day-night average = 65 dBA (after addition of 10 dBA penalty to night levels from 10:00 p.m. to 7:00
am.)
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Commercia/lndustrial Standard (maximum hourly average):
> Daytime and nighttime = 72 dBA

Lighting Performance Standard

The numerical lighting standards for light emissions attributable to the project are as follows (QoLPS, p. 6-39):

Rural and suburban residential areas = 0.2 footcandle;
Urban residential areas = 0.5 footcandle; and

Commercial/Industrial areas = 1 footcandle.

In addition to these numerical standards, the Lighting Performance Standard references certain statutory and

regulatory requirements pertaining to lighting. These include the following (QOLPS, p. 6-42):

33 CFR 154.570, which requires adequate fixed lighting for bulk transfer facilities at nighttime and states
that lighting will be located or shielded so as not to mislead or otherwise interfere with navigation; and
33 USC 88 2020 through 2024 (specifying various lighting regquirements for vessels).

The project will comply with these requirements, as well as 33 CFR 8§ 84-88, Annex | and Annex V, and the
other requirements specified in the Navigation Performance Standard governing lighting on vessels.

As noted in the QoLPS, the Lighting Performance Standard will not supersede worker safety lighting
requirements established by the Occupational Safety and Health Administration (OSHA) (QoLPS, p. 6-40).

5.2 Design Analysis

Section 3.11.2 of the Phase 1 IDR documents the engineering bases and assumptions to date to demonstrate that
the equipment and processes to be used in Phase 1 are expected to meet the above quantitative standards as
required by the QoLPS. Fina analyses will be provided in the Phase 1 FDR.
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5.3 Routine Monitoring

The following monitoring will be conducted:

Routine and baseline air quality monitoring for PCBs in accordance with the requirements set forth in
Section 6.1 of the QoLPS and Sections 4.2.1, 4.3.1, and 4.4.1 of the Phase 1 ID RA Monitoring Scope;
Opacity monitoring in accordance with the requirements set forth in Section 6.1 of the QoL PS and Sections
4.2.3,4.3.3, and 4.4.3 of the Phase 1 ID RA Monitoring Scope;

Odor monitoring in accordance with the requirements set forth in Section 6.2 of the QoLPS and Sections
4.2.4,4.3.4, and 4.4.4 of the Phase 1 ID RA Monitoring Scope;

A 2-week noise study at the beginning of Phase 1 dredging operations, as described in Section 5.3 of the
Phase 1 ID RA Monitoring Scope;

Routine noise monitoring in accordance with the requirements set forth in Table 6-8 and Section 6.3 of the
QoLPS and Sections 5.3 and 5.4 of the Phase 1 ID RA Monitoring Scope; and

Lighting monitoring in accordance with the requirements set forth in Section 6.4 of the QoL PS and Sections
6.2 and 6.3 of the Phase 1 ID RA Monitoring Scope.

5.4 Contingency Monitoring and Responses

Ambient Air Concentrations of PCBs

In the event that air quality monitoring for PCBs shows an exceedance of an applicable Concern Level (defined
in Section 5.1 above) or of a PCB air quality standard, the required actions, specified in Table 6-2 of the QOLPS
will be taken. GE will provide the notifications specified in Section 4.6.1 of the Phase 1 ID RA Monitoring
Scope, conduct the contingency monitoring specified for such exceedances in Section 4.5.1 of the Phase 1 ID
RA Monitoring Scope, and take the other response actions specified for such exceedances in Section 2.1 of the
Phase 1 ID RA CHASP Scope.

Opacity

In the event that opacity monitoring shows an exceedance of the opacity standard, GE will: 1) notify EPA and
the New Y ork Department of Environmental Conservation (NY SDEC); 2) undertake the contingency actions, to
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be specified for this situation in the RA CHASP; and 3) submit to EPA a report on the reasons for the

exceedance and measures taken to prevent further exceedances.

Odor

The Odor Performance Standard defines the “Concern Level” as the presence of uncomfortable project-related
odors identified by RA workers or an odor complaint from the public; and it defines the “ Exceedance Level” as
an exceedance of the H2S standard or “[f]requent, recurrent odor complaints related to project activities’
(QOLPS, p. 624). If the Concern Level occurs and the odor is identified as potentially H2S, the required
actions specified in Table 6-4 of the QoL PS will be taken. GE will provide the notification specified in Section
4.6.2 of the Phase 1 ID RA Monitoring Scope and conduct H2S monitoring as described in Sections 4.2.4 and
4.5.2 of the Phase 1 ID RA Monitoring Scope. If that monitoring shows an exceedance of the H2S standard, GE
will continue monitoring on aregular basis until the standard is met, and will take the response actions specified
in Section 2.2 of the Phase 1 ID RA CHASP Scope. In addition, if the Control or Exceedance Level istriggered
by an odor complaint, GE will provide the notification specified in Section 4.6.2 of the Phase 1 ID RA
Monitoring Scope and will respond to the complaint in accordance with the procedures set forth in Section 3 of
the Phase 1 ID RA CHASP Scope, as noted in Section 5.5 below. The specified responses differ depending on
whether the odor isidentified as H2S.

Noise

The Noise Performance Standard defines the “Concern Level” as an exceedance of the residential control level,
or an exceedance of an applicable noise standard that can be easily and immediately mitigated, or receipt of a
project-related noise complaint (QOLPS, p. 6-:38). It defines the “Exceedance Level” as an exceedance of an
applicable noise standard that cannot be easily and immediately mitigated, or “[f]requent, recurrent noise
complaints related to project activities’ (QoLPS, p. 6-38). If thereisan occurrence of the Concern Level or the
Exceedance Level, the required actions specified in Table 6-9 of the QoL PS will be taken. GE will provide the
notifications specified in Section 5.6 of the Phase 1 ID RA Monitoring Scope and will conduct the contingency
monitoring specified in Sections 5.3 and 5.5 of that Scope. In addition, if noise levels are measured above the
residential control level or an applicable noise standard, GE will conduct the response actions specified for such
contingencies in Section 2.3 of Phase 1 ID RA CHASP Scope. The process for responding to complaints shall
be as set forth in Section 3 of the Phase 1 ID RA CHASP Scope, as noted in Section 5.5 below.
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Lighting

The Lighting Performance Standard defines the “Concern Level” as an exceedance of an applicable numerical
standard that can be easily and immediately mitigated, or receipt of a project-related lighting complaint (QoLPS,
p. 6-45). It defines the “Exceedance Level” as an exceedance of an applicable numerical lighting standard that
cannot be easily and immediately mitigated, or “[f]requent, recurrent complaints related to project activities”
(QOLPS, p. 6-45). If thereisan occurrence of the Concern Level or the Exceedance Level, the required actions
specified in Table 6-11 of the QoLPS will be taken. GE will provide the notifications specified in Section 6.5 of
the Phase 1 ID RA Monitoring Scope and will conduct the contingency monitoring specified in Section 6.4 of
that Scope. In addition, if lighting levels are measured above an applicable numerical standard, GE will conduct
the response actions specified for the relevant level (Control or Exceedance) in Section 2.3 of the Phase 1 ID RA
CHASP Scope. The process for responding to complaints shall be as set forth in Section 3 of the Phase 1 ID RA
CHASP Scope, as noted in Section 5.5 below. Further, in the event of a deviation from a lighting requirement
applicable to lighting on vessels, GE will follow the procedures for deviations from the navigation requirements,
as specified in Section 2.5 of the Phase 1 ID RA CHASP Scope. These procedures for deviations from the
standard include notifying the EPA and the New York State Canal Corporation (NYS Canal Corporation)
promptly but no later than 24 hours after discovery of the deviation, identifying the cause of the deviation,
implementing an action plan for mitigation measures and providing a corrective action report to the EPA in
accordance with the RA CHASP.

During Phase 1, equipment modifications or additions that are not reasonably available from a schedule or cost
standpoint will not be required, recognizing that substitutions for major equipment approved in the Phase 1 Final
Design or being used in Phase 1 may be impractical. However, in the event reasonable changes can be made to
address achievement of the performance standards during Phase 1, GE will propose such changes to equipment
or operations for EPA review and approval. During Phase 1, EPA will consider any information that GE may
submit regarding impacts to schedule and project costs when the Agency reviews GE's proposals, if any, for

modification of the EPA-approved Phase 1 Final Design based on field conditions or experience.

5.5 Responseto Complaints

The process to be followed for handling and responding to complaints from the public relating to quality-of-life
issues will be as set forth in Section 3 of the Phase 1 ID RA CHASP Scope. If acomplaint is received relating
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to air quality, odor, noise, or lighting, GE will follow the procedure specified in that section for recording and

responding to the complaint.

5.6 Notifications and Reporting

GE will conduct the recordkeeping, reporting, and notification activities specified in the following:

For air quality, Section 6.1 of the QoLPS, Section 2.1 of the Phase 1 ID RA CHASP Scope and Section
4.6.1 of the Phase 1 ID RA Monitoring Scope;

For odor, Section 6.2 of the QoLPS, Section 2.2 of the Phase 1 ID RA CHASP Scope and Section 4.6.2 of
the Phase 1 ID RA Monitoring Scope;

For noise, Section 6.3 of the QoL PS, Section 2.3 of the Phase 1 ID RA CHASP Scope and Section 5.6 of the
Phase 1 ID RA Monitoring Scope; and

For lighting, Section 6.4 of the QoL PS, Section 2.4 of the Phase 1 ID RA CHASP Scope and Section 6.5 of
the Phase 1 1D RA Monitoring Scope.

In addition, reporting on the handling of complaints will be conducted asillustrated in Figure 6-1 of the QoLPS
and as described in Section 3 of the Phase 1 ID RA CHASP Scope and in the Phase 1 RA CHASP.
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6. Navigation Performance Standard

This section discusses the QoLPS for navigation during dredging operations. It sets forth the genera
requirements of the standard, describes the design analyses to be performed to assess achievement of the
standard, and specifies the routine notice and monitoring requirements, contingency actions in the event of a
deviation from the applicable requirements, requirements for responding to complaints, and notification and
reporting requirements. Some of these requirements are specified in the Phase 1 ID RA CHASP Scope; these

requirements are incorporated by reference in this section.

6.1 General Requirements

GE will comply with the following requirements of the Navigation Performance Standard:

Obstructions: GE will, to the extent practical consistent with meeting the goas of the project and
complying with the other performance standards, comply with 33 U.S.C. Ch. 9 § 409, which prohibits tying
up or anchoring vessels or other craft in navigable channels in such a manner as to prevent or obstruct the

passage of other vessels or craft.

Lighting on Vessals: GE will comply with the following requirements relating to the type, size, location,

color, and use of lighting on al ships:

» 33 CFR 88 84-88, Annex | — requirements for positioning and gacing of lights, location of direction-
indicating lights for dredges, and screens, color, shape, and intensity of lights;

» 33 CFR 88 84-88, Annex V — additional requirements for lighting of moored barges and dredge
pipelines; and

» NYS Canal Corporation regulationsat 21 NY CRR 151.11 — lighting requirements for moored floats.

Signals on Vessels: GE will comply with the following requirements relating to the type, intensity, and use

of lighting and sound for signaling on all ships:

> 33 CFR §86, Annex |11 —requirements for technical details of sound signdls;

> 33 CFR §87, Annex IV —requirements for distress signals; and

» NYS Canal Corporation regulations at 21 NYCRR 151.6 (draft marking on floats), 151.15 (buoys and
lights displaced), 151.23 (warning signals approaching bends), and 151.26 (aids to navigation).
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Piloting: GE will comply with the following requirements regarding the piloting and movement of vessels:

>

33 CFR 8 88, Annex V — requirements for public safety activities, obtaining copies of rules, and law
enforcement vessals; and

NY S Canal Corporation regulations at 21 NYCRR 151.7, 151.8, 151.9, 151.17. 151.18, 151.19, 151.20,
151.21, and 151.24 — piloting requirements.

As stated in the QoLPS (Section 7: Finalizing the Standards, p. 71): “If during design EPA determines that
adjustments to the quality of life performance standards are warranted, EPA may adjust the standards and will

involve the public in any such adjustment.” The Navigation Performance Standard is modified herein to be

consistent with the recent revisions to the navigational regulations of the NYS Canal Corporation (21 NYCRR
Part 151), which were identified after release of the QoLPS.

In addition to the above, GE will comply with the following:

Restricting Access: Access to work areas undergoing remediation will be restricted where necessary in
coordination with the NY S Canal Corporation. Where access is restricted, necessary steps will be taken,
to the extent practical, to provide an adequate buffer zone for safe passage of commercia and
recreational vessels in the navigational channel. In any event, channel encroachment requirements will
be established in consultation with the NY S Cana Corporation.

Scheduling Activities and Use of Locks: Project-related river traffic will be controlled and scheduled
so that interference with non-project-related vessels is not unnecessarily hindered, while at the same
time allowing efficient performance of the project. Where locks are used, remedial operations will be
coordinated with the NYS Canal Corporation and its lock operators. Project-related vessels will be
considered commercial vessels for purposes of navigation.

Temporary Aidsto Navigation: Temporary aids to navigation (e.g., lighting, signs, buoys) in areas of
active work may be necessary and will consist of items specified by the NYS Cana Corporation or
United States Coast Guard (USCG).

The navigation performance standard includes two action levels— Concern and Exceedance Levels, as described

below.

The Concern Level occurs if there is a deviation from the requirements described above and the deviation

can be easily mitigated, or if a project-related navigation complaint is received from the public.
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The Exceedance Level occurs if remedial activities unnecessarily hinder overall non-project related vessel

movement and create project-related navigation interferences, or if there are frequent recurrent complaints

from the public that project activities are unnecessarily hindering non-project vessel movement.

6.2 Design Analysis

Section 3.11.2.5 of the Phase 1 IDR documents the bases and assumptions for the design to demonstrate that the

vessels and other equipment to be used in Phase 1 are expected to meet the Performance Standard for
Navigation. Further detailswill be provided in the Phase 1 FDR. The NY S Canal Corporation will be consulted

during RD on issues relating to navigation.

6.3 Routine Notices

In accordance with the Performance Standard for Navigation (Sections 6.5.6 and 6.5.7 of QoLPS), GE will
provide routine notices during dredging, which will include the following:

The NYS Cana Corporation will be notified when in-river project activities are anticipated. This will be

done by both verbal and written notice. Information will be provided to allow the NY S Canal Corporation

and/or USCG to issue Notices to Mariners.

The public will be provided with a schedule of anticipated project activities. Methods for informing the

public of anticipated actions may include the following, where appropriate:

>
>

Communications with lock operators during lock usage;

Broadcasting on appropriate marine frequencies during in-river activities to notify lock operators and
other mariners of transient activities that may affect navigation;

Posting notices at marinas, public boat launches, and locks;

Providing interested commercial and recreational user groups with a summary of anticipated activities
on an annua basis prior to initiating in-river activities; and

Posting information about in-river activities on a publicly accessible website.

Further details regarding the provision of notices to the public will be provided in the Phase 1 FDR.
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6.4 Routine Monitoring

In accordance with the Performance Standard for Navigation (Section 6.5.6 of QoLPS), a routine monitoring
program will be implemented to assess in-river activities associated with the project and non-project vessel

traffic in the vicinity of thein-river activities. The routine monitoring will include the following:

Periodic monitoring of in-river activities that may have an impact on navigation of the river by commercial
and recreational watercraft; and
Monitoring vessel traffic and compiling daily logs of river navigation activities in the vicinity of in-river

project activities along with any resulting navigation issues.

Further details regarding the routine monitoring will be provided in the Phase 1 FDR.

6.5 Contingency Actions/Responses

In the event that the Concern or Exceedance Level occurs in the form of a deviation from the navigation
requirements specified in Section 6.1, GE will take the required actions specified in Table 6-13 of the QoLPS.
GE will conduct the contingency response actions specified for such level in Section 2.5 of the Phase 1 ID RA
CHASP Scope.

During Phase 1, equipment modifications or additions that are not reasonably available from a schedule or cost
standpoint will not be required, recognizing that substitutions for major equipment approved in the Phase 1 Final
Design or being used in Phase 1 may be impractical. However, in the event reasonable changes can be made to
address achievement of the performance standards during Phase 1, GE will propose such changes to equipment
or operations for EPA review and approval. During Phase 1, EPA will consider any information that GE may
submit regarding impacts to schedule and project costs when the Agency reviews GE's proposals, if any, for

modification of the EPA-approved Phase 1 Final Design based on field conditions or experience.
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6.6 Specific Requirements for Handling Complaints

If a navigation complaint is received from the public, GE shall follow the procedure specified in Sections 3.1
and 3.3 of the Phase 1 ID RA CHASP Scope, which shall describe the system for managing navigation
complaints at and around the project site.

6.7 Notifications and Reporting

In accordance with the Performance Standard for Navigation (Sections 6.5.8 and 6.5.9 of the QoLPS), GE will

make the following notifications and reports:

A monthly navigation monitoring report summarizing monitoring activities for the previous month shall be
submitted to EPA and NYS Cana Corporation. This report will include the daily record logs of river
navigation activities and issues. The report will be in a tabular format and include a log of navigation
complaints and follow-up actions taken to resolve the complaint.

If there is a deviation from the navigation requirements specified in Section 6.1, GE will notify EPA and the
NY S Cana Corporation verbally within 24 hours for deviations at the Concern Level and immediately upon
knowledge of the deviation for deviations at the Exceedance Level.

In the event of an occurrence of the Concern Level, GE will provide afollow-up report to EPA and the NYS
Canal Corporation with a summary of the navigation issue and any mitigation conducted. In the event of an
occurrence of the Exceedance Level, GE will submit daily navigation reports to the EPA and NY S Candl
Corporation until compliance is achieved, and will submit a corrective action report within 10 days of

discovery of the deviation, describing the cause of the problem and the mitigation measures implemented.

The required contents of these reports will be provided in the Phase 1 FDR. In addition, reporting on the
handling of complaints will be conducted as described in Section 3 of the Phase 1 ID RA CHASP Scope, and in
the Phase 1 RA CHASP.
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7.WQC Requirements for In-River Releases of
Constituents Not Subject to Performance
Requirements

This section discusses the WQ requirements for in-river releases of constituents not subject to the EPS. It
provides an overview of the substantive standards as set forth in the EPA’s WQ requirements, and specifies the
routine monitoring regquirements, contingency monitoring and other responses in the event of an exceedance of
an applicable standard or an observation of distressed or dying fish, and notification and reporting requirements.
Where these requirements are specified in the Phase 1 ID RA Monitoring Scope and Phase 1 ID RA CHASP

Scope, this section incorporates those requirements by reference.

7.1 Overview of Standard

The WQ requirements for in-river releases are divided into acute water quality standards to be met at near-field
stations and health-based standards to be met at far-field stations.

Aquatic acute water quality standards at near-field stations

The WQ requirements issued by EPA in January 2005 (pp. 1 & 2) set forth the following standards for near-field
stations:

“Aquatic standards (some of which are hardness-dependent) apply to the dissolved form. Hardness varies

along the length of the project areaand will result in arange of calculated standards. For example, based on

limited available data, average hardness values from Corinth and Waterford range from 18 ppm to 55 ppm

respectively. The resulting ranges of water quality standards are as follows (where applicable , the formulas

for calculating the standards are in brackets):

» cadmium— Aquatic Acute A(A): 0.6 pg/L to 2.0 pg/L [(0.85) exp(1.128[In (ppm hardness)] — 3.6867)].

» lead — Aquatic Acute A(A): 14.4 pg/L to 50.4 pg/L [{1.46203 — [In (hardness) (0.145712)]} exp (1.273
[In (hardness)] — 1.052)].

» chromium — Aquatic Acute A(A): 140 pg/L to 349 pg/L [(0.316) exp (0.819 In (ppm hardness)) +
3.7256)].
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» chromium (hexavalent) — Aquatic Acute A(A): 16 pg/L.
» mercury —Aquatic Acute A(A): 1.4 pg/L.”

“Water quality standards for pH and dissolved oxygen are specified in NYCRR Title 6, Chapter X, Part
703.3.
» pH shall not be less than 6.5 or more than 8.5.
> Dissolved oxygen for non-trout waters:
o Theminimum daily average shall not be lessthan 5.0 mg/L.

o At no time shall the dissolved oxygen concentration be less than 4.0 mg/L.”

Health (water source) standards at far-field stations

The WQ requirements (pp. 2 & 8) set forth the following standards for far-field stations:

The following water quality standards, which apply to thetotal form and are not hardness dependent, should

not be exceeded at any of the Schuylerville, Stillwater, or Waterford fixed far-field stations:

» Cadmium (total): 5 pg/L;

» Chromium (total): 50 pg/L;

> Mercury (total): 0.7 pg/L; and

» Lead (total): 15 pg/L (New York State Department of Health [NY SDOH] action level), with a “trigger
level” of 10 pg/L at Stillwater and Waterford.

Determination of an exceedance requires a “confirmed occurrence” prior to any changes in operation,
though the potential changes will be formulated after one exceedance — i.e., four subsequent samples, each

representing a 6-hour composite, as specified in the WQ requirements.

7.2 Routine Monitoring

GE will conduct the routine near-field and far-field monitoring for metals and water quality parameters (i.e., pH,
DO, temperature, turbidity, suspended solids, hardness, and conductivity as described in the WQ requirements
(pp. 2-7) as modified in Sections 2.2, 2.3, and 2.4.4 of the Phase 1 ID RA Monitoring Scope.
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7.3 Contingency Monitoring

In the event that the routine monitoring shows an exceedance of an applicable standard (or the trigger level for
total lead), GE will conduct the contingency monitoring specified for the relevant exceedance in the WQ
requirements (pp. 2-7) as modified in Sections 2.2, 2.4.4, and 2.5 of the Phase 1 ID RA Monitoring Scope. As
described in Section 7.2 above, lead and cadmium will be used initially as a surrogate for the metals RA
monitoring program. Monitoring requirements may be modified to include the additiona metals as identified in
the WQ requirements and section 7.1 above.

7.4 Contingency Actions/Responses

If any of the above standards is exceeded at a near-field or far-field station, GE will promptly notify EPA and
NY SDEC (and, for exceedances of the health standards at far-field stations, the NY SDOH and the public water
suppliers), but no later than 3 hours after receipt of the laboratory data, evaluate the cause(s) of the exceedance,
and propose an appropriate response to EPA for approval. GE will make these laboratory data available to EPA,
NY SDEC, NY SDOH and the water suppliers.

The selection of investigative measures will depend on specific project circumstances and may include one or

more the following different actions:

Visual observations of operations;

Discussions with project personnel;

Review of operations records;

Examination of the integrity of containment barriers (if in use);

Examination of sediment transport pipeline (if in use);

Examination of barge loading system and barge integrity;

Examination of resuspension associated with tugs, barges, and other support vessels; and

Additional monitoring and/or sampling.

GE will consider and evaluate potential responses and propose an appropriate response to EPA. Such responses
may include additional studies, increased monitoring, and/or implementation of engineering controls. GE will

consider potential engineering controls including:
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Initiate engineering evaluation and continual adjustments to dredging operations until concentrations are in
compliance with the WQ requirements.

Evaluate and identify any problems.

Changes in resuspension controls, dredge operation, or dredge type.

Implementing additional resuspension controls.

Temporarily cease operationsif required.

GE will prepare and submit an Engineering Evaluation Report, which contains the results of this engineering
evauation, the proposed engineering solution, and a proposed schedule for implementing that solution, except
as follows: if the solution involves a refinement in operations or equipment that is consistent with, and would
not require a modification of, the EPA-approved design or the RA Work Plan, then GE will implement the
solution in consultation with the EPA field representative and will document the implementation of that solution
in the Engineering Evaluation Report. In all other cases, GE will implement the engineering solution in
accordance with the EPA-approved Engineering Evaluation Report. If the cause of the exceedance was not
identified by the engineering evaluation, the Engineering Evaluation Report will include a course of action for
continued monitoring and evaluation to determine the cause of the exceedance. GE will consult with EPA on a
regular basis until the cause and solution are determined, or until EPA orders a temporary halt to the
operation(s) that caused the exceedance or until EPA determines that further evaluation is not necessary. During
Phase 1, equipment modifications or additions that are not reasonably available from a schedule or cost
standpoint will not be required, recognizing that substitutions for major equipment approved in the Phase 1 Final
Design or being used in Phase 1 may be impractical. However, in the event that reasonable changes can be
made to address achievement of the performance standards during Phase 1, GE will propose such changes to
equipment or operations for EPA review and approval. During Phase 1, EPA will consider any information that
GE may submit regarding impacts to schedule and project costs when the Agency reviews GE’'s proposals, if
any, for modification of the EPA-approved Phase 1 Final Design based on field conditions or experience.

In addition, if atrigger level of 10 pg/L total lead (~ 70% of the action level) is exceeded by a single water
column sample at the Stillwater or Waterford Stations, GE will promptly notify EPA, NY SDEC, NY SDOH and
the water suppliers, but no later than 3 hours after receipt of the laboratory results. If that exceedance is
confirmed by the next 24-hour sample, GE will evaluate the cause of the exceedance and propose an appropriate
response to EPA. Such response may include increased monitoring and/or implementation of engineering

contrals, as described in the preceding paragraph.
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7.5 Responses to Observations of Distressed or Dying Fish

If, during in-water activities, distressed or dying fish are observed, GE will promptly notify EPA. GE will also
assess the cause(s) of the situation; and if the cause can be determined and is project-related, GE will conduct
increased monitoring for metals and additional water quality parameters, where appropriate, in accordance with
the WQ requirements (p. 9) and the Phase 1 ID RA Monitoring Scope, and will propose an appropriate response
to EPA, following the same requirements and subject to the same qualifications specified in Section 7.4 for an

exceedance of water quality standards.

7.6 Notifications and Reporting

In addition to the notifications and reporting described above in this section, GE will conduct the notification
and reporting activities specified in Section 2.7 of the Phase 1 ID RA Monitoring Scope.
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8. Substantive WQC Requirements for Discharges
to Hudson River and Champlain Canal (Land Cut
above Lock 7)

This section addresses the substantive WQ requirements for discharges to Hudson River and Champlain Canal
(land cut above Lock 7), as well as the associated monitoring requirements, response actions, and notification

and reporting requirements.

8.1 Effluent Limitations

The following (Table C8-1) are effluent limits for the potential discharge from dredged sediment dewatering
facilities to the Champlain Canal (land cut portion) above Lock 7 for the Hudson River PCB Site Remedial
Action.

Table C8-1 — Effluent Limits for Potential Discharge from Dredged Sediment
Dewatering Facilities to the Champlain Canal (Land Cut Portion) Above Lock 7

Parameter Treatment Plant Discharge Water Quality Based Effluent Limits
Flow Rate
PCBs 0.3 pg/l, goal of 0.065 pg/l (same as for
Any Assumed Flow Rate discharge to Hudson River)
Mercury Any Assumed Flow Rate (same as for discharge to Hudson River)
Chromium 0.1 MGD 0.21 mg/l (0.175 Ib/day)
Discharge Flow rate greater than | 18.9 Ib/day
0.1 MGD (maximum mass flow rate)
Cadmium 0.1 MGD 0.04 mg/l (0.033 Ib/day)
Discharge Flow rate greater than | 0.62 Ib/day
0.1 MGD (maximum mass flow rate)
Lead 0.1 MGD 0.038 mg/l (0.03 Ib/day)
Discharge Flow rate greater than | 0.31 Ib/day
0.1 MGD (maximum mass flow rate)
Copper 0.1 MGD 0.136 mg/l (0.11 Ib/day)

Discharge Flow rate greater than | 0.75 Ib/day
0.1 MGD (maximum mass flow rate)

Note: The accompanying table lists concentrations and associated mass loading rates for Cadmium, Chromium, Lead and Copper
for discharge flow rates between 0.1 and 15 MGD.
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All other parameters and conditions included in the substantive requirements of a State Pollutant Elimination
Discharge Elimination System permit for potential discharge to the Hudson River from dredged sediment
dewatering facilities as listed below (Table C8-2) would also be applicable to discharges to the Champlain
Candl.

Table C8-2: Other Parameters and Conditions Included In the Substantive Requirements
of a State Pollutant Elimination Discharge Elimination System Permit

Flow, MGD Cr Load Cd Load Pb Load Cu Load
0.100 0.210 0.175 0.040 0.033 0.038 0.032 0.136 0.113
0.300 0.210 0.525 0.040 0.100 0.038 0.095 0.136 0.340
0.500 0.210 0.876 0.040 0.167 0.038 0.158 0.136 0.567
0.700 0.210 1.226 0.040 0.234 0.038 0.222 0.128 0.750
0.900 0.210 1.576 0.040 0.300 0.038 0.285 0.100 0.750
1.100 0.210 1.927 0.040 0.367 0.034 0.310 0.082 0.750
1.300 0.210 2.277 0.040 0.434 0.029 0.310 0.069 0.750
1.500 0.210 2.627 0.040 0.500 0.025 0.310 0.060 0.750
1.700 0.210 2.977 0.040 0.567 0.022 0.310 0.053 0.750
1.900 0.210 3.328 0.039 0.620 0.020 0.310 0.047 0.750
2.100 0.210 3.678 0.035 0.620 0.018 0.310 0.043 0.750
2.300 0.210 4.028 0.032 0.620 0.016 0.310 0.039 0.750
2.500 0.210 4.379 0.030 0.620 0.015 0.310 0.036 0.750
2.700 0.210 4,729 0.028 0.620 0.014 0.310 0.033 0.750
2.900 0.210 5.079 0.026 0.620 0.013 0.310 0.031 0.750
3.000 0.210 5.254 0.025 0.620 0.012 0.310 0.030 0.750
3.500 0.210 6.130 0.021 0.620 0.011 0.310 0.026 0.750
4.000 0.210 7.006 0.019 0.620 0.009 0.310 0.022 0.750
4,500 0.210 7.881 0.017 0.620 0.008 0.310 0.020 0.750
5.000 0.210 8.757 0.015 0.620 0.007 0.310 0.018 0.750
5.500 0.210 9.633 0.014 0.620 0.007 0.310 0.016 0.750
6.000 0.210 10.508 0.012 0.620 0.006 0.310 0.015 0.750
6.500 0.210 11.384 0.011 0.620 0.006 0.310 0.014 0.750
7.000 0.210 12.260 0.011 0.620 0.005 0.310 0.013 0.750
7.500 0.210 13.136 0.010 0.620 0.005 0.310 0.012 0.750
8.000 0.210 14.011 0.009 0.620 0.005 0.310 0.011 0.750
8.500 0.210 14.887 0.009 0.620 0.004 0.310 0.011 0.750
9.000 0.210 15.763 0.008 0.620 0.004 0.310 0.010 0.750
9.500 0.210 16.638 0.008 0.620 0.004 0.310 0.009 0.750
10.000 0.210 17.514 0.007 0.620 0.004 0.310 0.009 0.750
10.500 0.210 18.390 0.007 0.620 0.004 0.310 0.009 0.750
11.000 0.206 18.900 0.007 0.620 0.003 0.310 0.008 0.750
11.500 0.197 18.900 0.006 0.620 0.003 0.310 0.008 0.750
12.000 0.189 18.900 0.006 0.620 0.003 0.310 0.007 0.750
12.500 0.181 18.900 0.006 0.620 0.003 0.310 0.007 0.750
13.000 0.174 18.900 0.006 0.620 0.003 0.310 0.007 0.750
13.500 0.168 18.900 0.006 0.620 0.003 0.310 0.007 0.750
14.000 0.162 18.900 0.005 0.620 0.003 0.310 0.006 0.750
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Flow, MGD Cr Load Cd Load Pb Load Cu Load

14.500 0.156 18.900 0.005 0.620 0.003 0.310 0.006 0.750
15.000 0.151 18.900 0.005 0.620 0.002 0.310 0.006 0.750

Note: Mass Loadings, in Ib/day, and Concentrations, in mg/l, for Chromium (Cr), Cadmium (Cd), Lead (Pb), and Copper (Cu)
for Various Discharge Flow Rates to the Champlain Canal

Calculations: The mass equivalent of the listed concentrations for Cadmium, Chromium, Lead, and Copper,
respectively, may be discharged up to the maximum mass flow rate listed. For example, 0.21 mg/l of Chromium
may be discharged at any discharge flow rate up to 10.8 MGD, which eguates to 18.9 Ib/day at 0.21 mg/l. At
discharge flow rates greater than 10.8 MGD, no more than 18.9 Ib/day of Chromium may be discharged

(resulting in proportionally lower concentrations). The mass flow rate is determined using the calculation:

Load = [flow, MGD] x [concentration, mg/l] x [8.34]

Substantive Requirements of State Pollutant Discharge Elimination System Permit for Potential

Dischargeto the Hudson River

During the period beginning with the effective date of discharge (EDD) and lasting until the completion of the
project, the discharges from the treatment facility to water index number H, Class B/C, Hudson River will be
limited and monitored as specified in Table C8-3 below.

Table C8-3: Limits to Discharges from the Treatment Facility
to Water Index Number H, Class B/C, Hudson River

Discharge Limitations Minimum Monitoring
Requirements
Outfall Number and Units Foot-
Parameter Daily Avg. Daily Max M easurement Sample Type note
Frequency
Outfall 001 - Treated Remediation Discharge for Hudson River PCB Site:
Flow Monitor Monitor GPD | Continuous Meter
pH (range) 6.0t09.0 SU Monthly Grab
Solids, Total Suspended Monitor 50 mg/l | Weekly Grab 8
Tota Organic Carbon Monitor Monitor mg/l | Weekly Grab 8
PCBs, Aroclor 1016 Monitor 0.3 po/l | Weekly Runtime 1,8
composite
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Discharge Limitations

Minimum Monitoring

Requirements
Outfall Number and Units Foot-
Parameter Daily Avg. Daily Max M easurement Sample Type note
Frequency

Outfall 001 - Treated Remediation Discharge for Hudson River PCB Site:

PCBs, Aroclor 1221 Monitor 0.3 po/l | Weekly Runtime 1,8
composite

PCBs, Aroclor 1232 Monitor 0.3 po/l | Weekly Runtime 1,8
composite

PCBs, Aroclor 1242 Monitor 0.3 po/l | Weekly Runtime 1,8
composite

PCBs, Aroclor 1248 Monitor 0.3 po/l | Weekly Runtime 1,8
composite

PCBs, Aroclor 1254 Monitor 0.3 po/l | Weekly Runtime 1,8
composite

PCBs, Aroclor 1260 Monitor 0.3 po/l | Weekly Runtime 1,8
composite

PCBs, Tota Monitor Monitor po/l | Weekly Runtime 1,8
composite

Cadmium, Total Monitor 0.04 mg/l | Weekly Grab 2,8

Chromium, Total Monitor 0.21 mg/l | Weekly Grab 2,8

Copper, Total Monitor 0.136 mg/l | Weekly Grab 2,8

Lead, Total Monitor 0.038 mg/l | Weekly Grab 2,8

Mercury, Total Monitor 0.0002 mg/l | Weekly Grab 2,38

Dissolved Oxygen Monitor Monitor mg/l | Weekly Grab 8

Additiona Conditions and Footnotes:

(1) PCBs:

a.  GE must monitor this discharge for PCBs using EPA laboratory Method 608. The laboratory must make all
reasonable attempts to achieve the Minimum Detection Levels (MDLSs) of 0.065 pg/l for each of the subject
Aroclors. Monitoring requirements may be modified in the future if the EPA approves a method different

from Method 608

b. Non-detect at the MDL of 0.065 g/l is the discharge goal. GE shall report all values above the MDL. If
the level of any Aroclor is above its listed MDL, GE must evaluate the treatment system and identify the
cause of the detectable level of PCBs in the discharge. Following three consecutive months that include
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(2)

3)
(4)

()

(6)

(")

analytical results above any MDL, GE shall prepare an approvable report identifying the measures
undertaken to eliminate the detections and propose additional steps to be taken to eliminate the recurrence
of such detections. Thisreport shall be submitted to the EPA within 28 days following receipt of sampling
results from the third monitoring period.

If EPA determines that effluent monitoring results above the MDL of 0.065 pg/l can be prevented by
implementation of additional measures as proposed by GE, GE shall implement such additional measures.

The treatment technology for this discharge shall be the maximum feasible treatment technology for
treatment of PCBs. As treatment technology improvements become available, GE shadl, at its own
initiative or the EPA’s request, review the available technology and submit for EPA approval, plans to
improve the treatment technology and/or Best Management Practices employed to remove maximum
feasible amount of PCBs from the wastewater discharge.

This limit is a phased Tota Maximum Daily Loading limit, prepared in accordance with 6 NYCRR
702.16(b). Discharge is not authorized until such time as an engineering submission showing the method
of treatment is approved by the EPA. The discharge rate may not exceed the effective or design treatment
system capacity.

Mass based effluent limits for these metals will be developed when the final effluent flow rate is
determined.

Mercury, Total shall be analyzed using EPA Method 1631.
All monitoring data, engineering submissions and modification requests must be submitted to:

Doug Garbarini

Hudson River Team

EPA

290 Broadway, 19" Floor
New York, NY 10007
(212) 637-3952

With a copy sent to:

William Daigle, Hudson River Unit

Division of Environmental Remediation

NY SDEC, 625 Broadway, Albany, New Y ork 12233-7010

(518) 402-9770
Only site generated wastewater related to the Hudson River PCB Site Remedial Action is authorized for
treatment and discharge.

Both concentration (mg/l or pg/l) and mass loadings (Ibs/day) must be reported for all parameters except
flow and pH.

Any use of corrosion/scale inhibitors or biocidal-type compounds used in the treatment process must be
approved by EPA prior to use.
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(8) In accordance with CERCLA Sections 121(d)(2) and 121(e), no permits are required for on-site CERCLA
response actions.

With respect to Footnote 1, GE will not be required to make any modification to the PCB method or treatment
technologies that is not being required at other facilitiesby NYSDEC. During Phase 1, equipment modifications
or additions that are not reasonably available from a schedule or cost standpoint will not be required,
recognizing that substitutions for major equipment approved in the Phase 1 Final Design or being used in Phase
1 may be impractical. However, in the event that reasonable changes can be made to address achievement of the
performance standards during Phase 1, GE will propose such changes to equipment or operations for EPA
review and approval. During Phase 1, EPA will consider any information that GE may submit regarding
impacts to schedule and project costs when the Agency reviews GE’s proposals, if any, for modification of the

EPA-approved Phase 1 Final Design based on field conditions or experience.

8.2 Discharge Monitoring

GE will monitor the above discharges in accordance with the discharge monitoring requirements set forth in the
WQ requirements and Section 8 of the Phase 1 ID RA Monitoring Scope. Further details will be specified in the
Phase 1 RAM QAPP to be prepared as part of the RA Work Plans.

The monitoring will be consistent with the substantive requirements identified in EPA’s letter to GE dated
January 7, 2005.

8.3 Response Actions

In the event of an exceedance of the discharge limitations (which include a detection of Aroclors above the
MDL), GE will perform an engineering evaluation and propose, for EPA approval, appropriate corrective action
in an Engineering Evaluation Report to be submitted to EPA and NY SDEC. The corrective action may include
additional testing to assess the problem, carbon (or other media) changeout, repairs to equipment, operational
modifications (e.g., modifying additive dosages, more frequent backwashing, lead/lag changes of activated
carbon, reducing flow rate), modifications to or replacement of treatment equipment, or, if necessary, temporary

cessation of operations. In addition, if the level of any PCB Aroclor is above the MDL, GE will perform an
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investigation into the cause of the detectable level of PCBsin the discharge and provide the resultsin areport to
EPA. If 3 consecutive months include PCB results above the MDL, GE will prepare and submit to the EPA a
report that identifies the corrective measures undertaken and proposes additional steps to eliminate the
recurrence of such detections. GE will submit the report to the EPA within 28 days from GE’s receipt of the
sampling results from the third monitoring period. GE will implement any additional corrective measuresin

accordance with the EPA-approved report recommending such corrective measures.

8.4 Notifications and Reporting

GE will submit to the EPA and NY SDEC a monthly report that includes the routine monitoring results for
discharges to the Hudson River and the Champlain Cana (Land Cut above Lock 7). Both concentration [mg/L
or pg/L] and mass loadings [Ibs/day] will be reported for al parameters except flow and pH. In the event of an
exceedance of the discharge limitations or PCB detection, GE will prepare and submit to the EPA and NY SDEC
a separate report, as described in Section 8.3 of this Phase 1 ID PSCP Scope. Monitoring data, engineering
submissions and modification requests will be submitted to EPA with a copy sent to NY SDEC.
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SECTION 1
INTRODUCTION

In accordance with the RD Work Plan (BBL 2003), the objective of Phase 1 dredge area
delineation (DAD) was to identify those sediments within the Phase 1 Areas that meet the
criteria for removal specified in the Record of Decision, as well as those specified in the United
States Environmental Protection Agency’s (USEPA’s) Final Decision (USEPA 2004). These
objectives are outlined in more detail in the Phase 1 DAD Report (DAD Report), which was
approved by USEPA on March 30, 2005 (QEA 2005). In relation to the depth of dredging, a
specific objective of the DAD was to determine depths of removal required to capture the PCB-
containing sediments meeting the removal criteria within the delineated dredge areas. The DAD
Report provided a detailed description of the methodology for establishing the horizontal and
vertical boundaries of those areas meeting the criteria for removal, volume of contaminated
sediments, and PCB inventory within those areas. The depth of contamination (DoC) was
defined as the depth of sediment below which Total PCB concentrations are consistently less
than 1 mg/kg. The DoC for each core was based on the measured Total PCB concentration data,
Total PCB concentration extrapolations, or the doubled depth of the recovery of the core, as
defined in the DAD Report. Kriging was performed on DoC estimates of each available core
and resulted in a continuous surface over the river, indicating the thickness of sediment that met

the criteria for removal, as per the definition of DoC.

Kriging, and most other interpolation schemes, use a weighted average of values at
nearby sampled locations as the estimate of the value at each unsampled location. Thus,
interpolated values fall inside the range of the neighboring measured values, always greater than
the lowest value and less than the highest value. This behavior has two consequences: 1) the
interpolated surface is smoother than the data from which it was derived; and 2) the interpolated
values tend to exceed local measured values that are at the lower end of the distribution of
measured values and to be less than local measured values that are at the upper end of the
distribution of measured values. These consequences can be problematic if the measured values
exhibit discontinuities (i.e., abutting regions where the within region variance is small in

comparison to the cross-region variance) and if the region of interest is characterized by
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measured values at one end of the distribution. The kriging of DoC for purposes of dredge
delineation was degraded by both of these factors. The boundaries between dredge areas and
non-dredge areas tend to be boundaries between shallow sediments and deeper sediments and the
DoC values inside dredge areas are at the upper end of the distribution of values within an
interpolation domain. An illustration of this problem is shown in Figure D-1-1. This figure
shows interpolated DoC contours established by kriging along with measurements of DoC for an
area in the vicinity of Griffin Island. A clear discontinuity in DoC is seen between the non-
dredge and dredge areas. Because of the influence of the low DoC values in the non-dredge
area, the interpolated results in the dredge areas consistently underestimate the measured DoC
values for individual cores. This is not a consequence of uncertainty associated with the DoC
values within the dredge area. In fact, the data show that the DoC values within the dredge area
are consistent such that DoC is known with good confidence. Rather, the under prediction by
kriging is a consequence of including DoC values from the non-dredge area in the interpolation
equation estimating DoC values within the dredge area when the data show a clear separation
between these populations of data (i.e., the DoC data within the dredge area are not correlated
with the data outside the dredge area).

Various alternatives to DoC kriging were examined in an effort to produce a DoC surface
that exhibited less bias relative to the measured values. Unfortunately, all of the spatial
interpolation models we examined were deficient to some extent because of the discontinuities
mentioned above and the absence of a stationary spatial correlation structure over the domain of
the interpolation. This latter issue is a general problem throughout the river. Spatial correlation
appears to be very local and varies considerably from location to location. Furthermore, DoC is
controlled by variables that cannot effectively be included in interpolation. For example, it was
found that in certain areas, the DoC coincided with the top of the Glacial Lake Albany clay layer.
However, attempts at cokriging DoC with the top of the clay layer and other variables did not

materially improve performance of the interpolator.

The method to produce a DoC surface that appeared to have the least bias was to
interpolate the Total PCB concentration in discrete depth intervals, overlay the interpolation
results and define DoC by the top of the shallowest depth interval at which Total PCB
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concentration was less than 1 mgkg and was also less than 1 mg/kg at all deeper intervals.
Figure D-1-2 shows the results of this method (using Inverse Distance Weighting [IDW] as the
interpolation model) for the same area near Griffin Island for which DoC kriging results are
shown in Figure D-1-1. The interpolation of 1 mg/kg does a better job of matching the gradient
in DoC that exists between the dredge area and the non-dredge area. Moreover, it provides a
better match to the high DoC values found at the easternmost section of the area shown in the
figures. On the basis of these types of comparisons, interpolation of Total PCB concentration at
depth was chosen as the methodology to develop a DoC surface for use in intermediate design
for Phase 1 Areas.

In addition, this Attachment presents an analysis to determine where DoC appears to
extend to Glacial Lake Albany clay, the approach used to map the elevation of the surface of the
clay layer, and the combining of the DoC surface and the clay surface to form a final DoC
boundary for use in Phase 1 intermediate design. This Attachment summarizes the development
and application of these two methods.
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SECTION 2
DATA TREATMENTS

2.1 PCBDATA

All available data from the Sediment Sampling and Analysis Program (SSAP) and
Supplemental Field Sampling Plan (SFSP), as well as all available data from data gap programs
(i.e., QEA 2002, QEA 2003) were incorporated into the interpolation method (referred to as the 1
mg/kg interpolator throughout this document). In conducting the interpolation, data treatment
was dependent on the Confidence Level (CL) of the core (as defined in the DAD Report [QEA
20057):

e (L1, 2A, 2B, 2E, 2F, 2G: The Total PCB concentrations for all measured and
extrapolated sections were used to the maximum depth (two times recovery depth). The
Total PCB concentrations below the maximum depth were set equal to 0 mg/kg.

e CL2C and 2R: The Total PCB concentrations for measured sections were used to the
depth to top of rock or clay. If there were no measured Total PCB concentrations from
the recovery depth to the top of the rock or clay layer, the Total PCB concentrations
reflects the absence of data. The Total PCB concentrations below the rock or clay layer
were set equal to 0 mg'kg.

e CL2D: Total PCB concentrations for all measured sections were used. Below the last
measured section, Total PCB concentrations were set equal to no data.

e CL2H: No measured Total PCB concentrations were used. Below probing depth Total
PCB concentrations were set equal to 0 mg/kg.

e CL2I: Not used in the 1 mg/kg interpolator.

¢ CL2J: Below probing depth, Total PCB concentrations were set equal to 0 mg/kg.

e CL2K: Below probing depth, Total PCB concentrations were set equal to 0 mg/kg.

e CL2L: Not used in the 1 mg/kg interpolator.
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Special considerations for some of these CLs are described in more detail in Section 3.2.
The extrapolation applied to the Total PCB concentration in incomplete cores is described in
Section 2.2.3 of the DAD Report (QEA 2005). In addition, in relation to the data gap data,
agreed upon language (e.g., USEPA 2004) detailed the criteria to apply in order to determine
whether the original core, the data gap core, or both cores would be used in the dredge area
delineation and subsequent design. However, these criteria assumed that the pertinent
information for delineation and design was surface PCB concentrations, MPA, and DoC. This
new method for determining a depth of dredging surface does not directly consider each core’s
DoC. Instead, the focus of this method is on Total PCB concentrations within a pre-set number
of depth intervals. As a result, in all cases, the measured Total PCB data for the original core
and its paired data gap core were incorporated into the 1 mg/kg interpolation. Only the measured
sections for the previously “dropped” core were used, while all measured and extrapolated (if
applicable) sections of the kept core were used as per the rules described above.

2.2  RESPONSE TO USEPA’S MARCH 30, 2005 COMMENTS

On March 30, 2005, USEPA provided, along with the DAD Report approval letter,
comments to be considered during dredge prism development in the Phase 1 intermediate design
and preparation of the Phase 2 DAD. The following section addresses are the comments related
to Phase 1 intermediate design. Although this Attachment is focused on determination of DoC,
the following section addresses all comments from the USEPA’s March 30, 2005 letter that
pertain to Phase 1 intermediate design.

Comment I: East Rogers Island Interpolation and Areal Extent of Dredge Delineation

USEPA recommended that separate interpolations be conducted for the northern, central
and southern portions of East Rogers Island in order to honor the changes in flow direction as the
river proceeds downstream. In response to this comment, the interpolation of the 1 mgkg
interpolation areas for East Rogers Island was conducted separately for the northern, central, and
southern portions of this channel. However, the MPA and surface PCB interpolations were not
adjusted and the areal extent of NTIP01 remained unchanged from the DAD Report.
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USEPA recommended modifying the areal boundaries of the dredge area delineation near
the Fort Edward Terminal Wall (i.e., the northernmost portion of NTIP02a). However, based on
engineering considerations as described in Section 3.3 of the Phase 1 Intermediate Design
Report, this area has been removed from the dredging program.

Comment 2: West Rogers Island Areal Extent of Dredge Delineation

USEPA recommended extending the dredge area in the northemn portion of West Rogers
Island to the shoreline. No adjustment has been made because the existing delineation is
consistent with the delineation rule specifying that the results of the interpolator be followed
unless ancillary data or PCB data that would support moving the boundary away from the
interpolated boundary exist at an acceptable density. Moreover, the recommended extension
would cover a shallow area with a bottom consisting of rocks and cobbles. In consultation with
USEPA oversight personnel at the beginning of the 2002 field program, much of this area was
deemed inaccessible for coring (Figure D-2-1).

Comment 3: Core RSI1-9392-AR100 Meeting Select Criteria

USEPA requested that surrounding cores be considered to determine whether a core in
the vicinity of River Mile 193 (Core RS1-9392-AR100) meeting the “Select” criteria should be
treated as a “Select” core. USEPA noted that this core has a double peak and therefore might not
be indicative of an area of burial. The data from this core do meet the Select criteria, as
interpreted by USEPA (i.e., maximum Total PCB concentration in the top 12 inches below
5 mg}ﬁg and a peak buried below 24 inches) and has been treated as such. All of the Total PCB
concentrations in samples from this core are below 10 mg/kg, thus the double peak results from
Total PCB concentrations of 3.9 mg/kg in the 0-2 in. segment and 7.9 mg/kg in the 36-42 in.

segment and do not provide strong evidence that this area is not an area of burial,

Comment 4: Depth of Contamination

GE assigned a DoC of 6 in. to all samples with probing depths that were less than or
equal to 6 in. However, as indicated by the USEPA, these locations could have DoC set to their
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probing depth. As a result, the samples shown in Table 1 of USEPA’s comments were
incorporated into the 1 mg/kg interpolator with the measured Total PCB concentration assigned
to a depth interval from the surface to the probing depth. Below the probing depth for these
locations, the Total PCB concentration was assumed to be 0 mg/kg.

USEPA also discussed three cores that have reporting limit issues (USEPA Table 2) and
indicates the DoC of these cores can be adjusted for intermediate design. However, given the
new method for establishing DoC (i.e., Total PCB concentration interpolation at depth), this
adjustment is unnecessary. The Total PCB concentrations for all sections that had reporting limit
issues were adjusted as per USEPAs Final Decision (USEPA 2004) and the data were used in
the 1 mg/kg interpolation.

The final portion of USEPA's Comment 4 relates to uncertainty. As discussed in
Section 1 of this Attachment, the DoC surface derived from kriging is inadequate for dredge
prism development and this Attachment presents the approach used instead. The uncertainty
estimates of DoC provided by the kriging model do not provide a means to improve the kriging
DoC surface because they are subject to the limitations caused by differences in the spatial
structure of the data and the assumptions of the model. Thus, these estimates cannot be used to
provide a reliable estimate of a “conservative” DoC surface. As discussed in Section 3.4.2 of the
Phase 1 Intermediate Design Report, the data are inherently conservative and it is likely that a
DoC surface consistent with the data is conservative. The approach used to develop dredge
prisms produces such a surface and no adjustment of the surface to depths greater than that
indicated by the data is warranted.

Comment 5: Other Comments Related to Dredge Area Delineation

USEPA indicated that two exceedances on the east shoreline below Lock 7 should be
included in a dredge area. However, these two points are surrounded by cores below the criteria

and are considered isolated. Therefore, the dredge area was not revised.

USEPA indicated that the DAD Report did not provide the “requested level of
justification”™ regarding historical cores and those cores identified as “inconsistent”. Section 2.7
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of the DAD Report details the evaluation of the historical core data and the arguments supporting
the treatment of these data, while Section 2.2.4.1 of the DAD Report discusses the analyses
conducted that led to labeling of certain data as “inconsistent”. In addition to the justification
provided in the Phase 1 DAD (QEA 2005), we note that excluding historical data from the
dredge delineation has no material effect on the delineation. Of the six historical cores in the
Northern Thompson Island Pool for which MPAs could be confidently calculated, five are within
dredge areas and do not provide an indication that areas outside the dredge areas met the removal
criteria at the time the historical cores were collected. Similarly, all of the four historical cores in
East Griffin Island are within dredge areas. Additionally, the historical cores within dredge areas
would not have significantly influenced the boundaries established by interpolation because most
have MPAs similar to the values for neighboring SSAP cores and tend to be overwhelmed by the
large number of SSAP cores in the local area. Regarding the inconsistent cores, in the
February 3, 2005 letter from GE to USEPA, GE agreed to relax the tolerance for the
classification of cores with inconsistent data to be cores where the lab recovery is more than five
inches greater than the penetration depth and the lab recovery is more than five inches greater
than the field recovery, because of USEPA’s concerns related to the potential for measurement
errors in the field recovery. The differences in the Total PCB concentrations and the textural
descriptions between the core identified as containing inconsistent data and the 2004 data gap
core support the use of the data from the data gap core only.

The last comments relevant to the Phase 1 intermediate design received from USEPA on
March 30, 2005 were related to data gap core pairs, in which the DoC and MPA of a paired core
were not used in delineation. Specifically, USEPA found 10 core pairs in which the dropped
core has a measured end depth that is greater than the DoC of the core that was used; USEPA
found 22 core pairs in which the dropped data gap core has a higher MPA than that of the core
that was used.

For the method presented here for DoC determination, the measured Total PCB data for
both the data gap core and the dropped core were used in the interpolation of Total PCB at depth.
However, a response to USEPA’s comment is provided here for completeness. USEPA provided
a list of 13 core pairs (3 additional than the original 10 mentioned in the March 30, 2005
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comments) in a follow up email received on May 20, 2005. Of those 13 cores, 6 of the dropped
cores have been reintegrated into the intermediate design (see Table D-2-1), including 2 cores

that are located within “clay areas”, and 7 are still dropped for the reasons given Table D-2-1.

Table D-2-1. Dropped data gap cores highlighted in USEPA’s March 30, 2005 comments.

Core ID ‘ New Comments
Treatment

Core in “Clay Area”. Original core had clay at 6 in.; data gap core had clay
at 5 in. and DoC at 2 in. Data treatment correct.
Peak TPCB concentration at the bottom of new core. DoC for old
RS51-9392-IN067 MNone extrapolated to 14 in. This is equal to the depth of the last measured section
in the new core.
RS1-9392-WT071 CL2F Core extrapolated,
RS51-9392-WT127 CL2F Core extrapolated.
RS1-9392-WT228 CL2F Core extrapolated.
RS1-0302-WT286 Mona Original core had _::m]y one sample (0-2 in.}. Data gap core has a DoC and
the clay layer at 2 in,
RS1-9493-WS110 | CL2F Old core has a nearly classic PCB profile. Core extrapolated.
RS1-9403-WS111 | CL2F OId core has a nearly classic PCB profile. Core extrapolated.

GE identified this as a clay core with the DoC at 9 in. USEPA extrapolated
SOLIRIWEeUR | Mome: | ot i Dos i Clay Aran®. Dhihs feobubat toreiei
DoC in data gap core is 2 in. Original core only sampled from 0-2 in. Data
treatment correct.
GE identified this as a clay core with the DoC at 9°. USEPA extrapolated
RS81-0504-WSa03 MNone the DoC to 34 in. Core in “Clay Area”. DoC determined by top of clay
layer.
Old core is a short core with an inconsistent profile. GE does not propose
to use the data from the old core for determining the DoC.

Old core has a nearly classic PCB profile with the exception of the bottom
RS1-9534-WT171 | crer layer (30-34 in.). Core extrapolated.

RS1-9089-ET063 None

RS1-9493.WT256 MNone

RE1-9594-WT086 None

In addition, the areal interpolation and delineation were not redone to accommodate
the 22 incomplete cores not used in delineation that have measured MPAs greater than their
paired. core that was used in delineation. For some of the 22 dropped data gap cores, our
calculations result in different MPAs than those shown in the file provided by USEPA on
May 20, 2005. In many of the cases, the dropped data gap core would not have a significant
impact on the dredge delineation because the core is located well within the dredge area
boundaries and/or the difference in MPA between the dropped core and the kept core is not
significant. However, GE will reconsider the unextrapolated MPAs of these dropped data gap
cores when making any adjustment to the areal delineation in the Phase 1 Areas during the

analysis of the 2005 data gap sampling results.
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2.3 IDENTIFICATION OF THE INTERFACE BETWEEN SEDIMENT AND
GLACIAL LAKE ALBANY CLAY

As described in Section 1 of this Attachment, it was determined that in certain portions of
the river, the DoC extends to the top of the Glacial Lake Albany clay layer. Glacial Lake Albany
was formed approximately 15,000 years ago when water melting from the edge of a glacier was
dammed by glacial debris (http://www.skidmore.edu/sssgd/environment/geology.htm). Glacial
Lake Albany occupied the Hudson River Valley from Poughkeepsie to Glens Falls. Clay and
sand were deposited on floor of the glacial lake. Seasonal variations during deposition resulted
in the varved or rhythmically bedded clays and silts, although this layering is not present in all
locations and throughout the entire thickness of the clay deposits (Cadwell 2005).

The top of the glacial clay at each sample location was determined by looking at the
textural and general descriptions from the SSAP core or Supplemental Engineering Data
Collection (SEDC) boring at that location. This was done using the following systematic
approach:

¢ Cores with Clay “CL” as the primary textural description were identified. The top of the
segment was noted.

¢ If the textural description also contained gravel, organics, coarse sand or medium sand,
the core was flagged and the core profile was reviewed in detail to evaluate if the clay
could be determined to be Glacial Lake Albany clay.

¢ Cores with Clay or “CL” in the general description were identified. Any depth associated
‘with the indication of clay was noted. The core profile for each of these cores was
reviewed in detail.

* For cores with clay in both the general description and the primary textural description,
the associated depths were compared. If the depths did not match, the core profile was
reviewed in detail.

* The depth to the top of clay was determined. If it could not be definitively determined
that a core contained the Glacial Lake Albany clay, the core was flagged as uncertain,

and no information was used from this core.
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e If there was no indication of clay in a given core, the bottom of the last segment in the
database was identified as the depth which the clay layer could not be above for that
location.

2.4  CREATION OF BATHYMETRY SURFACE

A 1 by 1 ft. grid of bathymetry elevations was required to convert depths below the
sediment surface from the 1 mg/'kg interpolator (see Section 3) to elevations. Ocean Surveys,
Incorporated (OSI) conducted a bathymetric survey of East Rogers Island in July 2005 which
included both multi-beam and single-beam data. OSI provided this data binned into a 1 by 1 fi.
grid. However, this grid does not cover all of East Rogers Island; there are some gaps between

grid cells and near the shoreline.

To fill in gaps, elevations (in NAVDE8) were assigned to the GIS layer shoreline that was
digitized from aerial photography of flow conditions in spring 2002. This Hudson River
shoreline represents a flow rate of approximately 5,000 cfs at Fort Edward (QEA 2005) which
corresponds to a flow rate of approximately 5216 cfs at Thompson Island Dam based upon
tributary contributions (QEA 1999). It was assumed that at the shoreline, the water depth
approaches zero which means the shore elevation is equal to the water surface elevation. The

flow rate is linked to water-surface elevation by the equations below:

At Fort Edward : Elevation [ ft]=117.2 +0.123 * (FlowRate[cfs])"*" (2-1)

At Thompson Island Dam : Elevation[ fi] =117.2 + 0.062 * (FlowRate[cfs])"*'  (2-2)

The elevation of the shoreline between Fort Edward and Thompson Island Dam was
approximated using linear interpolation. To calculate distance from Fort Edward, a Hudson
River centerline was drawn. This line was divided into 10-ft. segments each with an associated

distance to Fort Edward. The shoreline was converted into points and each point was assigned a
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distance from Fort Edward based on the distance associated with the closest Hudson River 10-fi.

centerline segment.

A Triangulated Irregular Network (TIN; i.e., linear interpolation) of elevations was used
to fill in gaps using both the bathymetry data from OSI and the approximate shoreline elevations.
The gridded data from OSI and the filled in gaps were combined to create a complete grid of

elevations.
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SECTION 3
INTERPOLATION OF TOTAL PCB AT DEPTH

3.1 REVIEW OF IDW

Interpolations were performed to determine the areal extent of Total PCB concentrations
at depth using the IDW deterministic interpolator with a specified optimization procedure. These
interpolations are referred to as “1 mg/kg interpolations™ because a Total PCB concentration of
1 mg/kg is the threshold that determines depth of contamination in a core. The steps involved in
completing the 1 mg/kg interpolation are: 1) assigning Total PCB concentrations at depth; 2)
transforming the assigned Total PCB concentrations; 3) delineating interpolation areas; 4)
optimizing the IDW parameters; and 5) performing final IDW interpolation. Complete
discussions of Steps 2 through 5 are available in Section 3 of the DAD Report. Only those
aspects of each step pertinent to this particular analysis are discussed herein.

IDW was used rather than kriging because the data set was not amenable to the
development of experimental variograms. The zero values in the data set, which constitute a

significant portion at depth, tend to corrupt the variogram.

3.2  ASSIGNMENT OF TOTAL PCB AT DEPTH

‘The DAD Report categorized each available SSAP core with a CL, indicating the
confidence in MPA estimations and in some cases, confidence in DoC. Further detailed
discussion on CLs can be found in the DAD Report (QEA 2005). Each core with CL 1, 2A, 2B,
2C, 2D, 2E, 2F, 2G, 2H, 2], 2K, or 2R was partitioned into 18 vertical slices at 2, 12, 24, 30, 36,
42, 48, 54, 60, 66, 72, 78, 84, 90, 96, 102, 108, and 114 inches. The length-weighted average

Total PCB concentration for each slice was determined using the equation:

TPCB,(L,)
L

LWA=Y G-1)

£
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where: LWA is the length-weighted average of the Total PCB concentration of the slice,
TPCB is the measured or extrapolated Total PCB concentration of section i, L is
the length of the portion of section i that is greater than or equal to the top of the
slice and less than or equal to the bottom of the slice, and L, is the length of the

slice,

Where appropriate, the straddle core protocol as defined in USEPA Final Decision
(USEPA 2004, Appendix A) was used to calculate the Total PCB concentration in the portion
above 12 in. of a core section whose top and bottom straddle 12 in. For cores that have a section
straddling 12 in. (e.g., 2-24 in. section) and a Total PCB concentration in the section below the
straddle section that is less than the straddle section, the Total PCB concentration in the portion
of the straddle section above 12 in. was calculated assuming that all of the PCB mass in the
straddle section was in that portion of the section. In these cases, correct mathematics requires
that the Total PCB concentration in the portion of the straddle section below 12 in. be set to zero.
To be conservative, this was not done. The Total PCB concentration below the 12 in. horizon
was set equal to the measured concentration in the straddle section. This results in “double
counting” of Total PCB concentrations. For example, if a 2-24 in. section had a Total PCB
concentration of 10 mg/kg that was adjusted to 20 mg/kg using USEPA’s equation for the 2-
12 in. layer, the Total PCB concentration in the 12-24 in. layer was assumed to still be equal to

10 mg/kg.

In addition to the adjustments discussed above and data treatments discussed in
Section 2.1, some special conditions were applied when assigning the slice Total PCB

concentration values:

¢ Sections with Total PCB concentrations of non-detect were assigned concentrations of
0 mg/kg.

¢ Slices whose start depths were greater than or equal to the depth to the confining layer in
CL 2C and 2R cores were assigned concentrations of 0 mg'kg. The confining layers in
2C and 2R cores are the clay and rock layers, respectively and were determined by

reviewing the field notes of those cores. Slices in 2C and 2R cores where at least 25% of
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the slice is deeper than the bottom of the last measured section and shallower than the
confining layer were considered to have no data.

e Slices in CL 2H, 2J, and 2K cores whose start depths were above the depth of
contamination were considered to have no data and those whose start depths were below
the depth of contamination were assigned concentrations of 0 mg/kg.

e All final slice concentrations between 0 and 0.0001 mg/kg were assigned a value of 0

mg/kg in order to avoid complications in the data transformation.

If a slice did not meet any of the above criteria, did not include a straddle core section,
included sections with measured or extrapolated concentrations, and included sections with no
data, then the concentration of the slice was calculated as the LWA of the available

concentrations.

3.3 INTERPOLATION AREAS

The Phase 1 Areas were divided into seven interpolation areas with approximately
uniform flow direction. The division process was described in detail in the DAD Report,
Section 3.2 (QEA 2005), and the interpolation areas used in this analysis are the same as the
variogram areas used in the DAD Report, except RM192 was not included. In addition, East
Rogers Island was divided into three different interpolation areas, as per USEPA’s
March 30, 2005 comments (see Section 2.2 of this Attachment). The interpolation areas are
listed, along with the interpolation area flow direction, in Table D-3-1 and shown in Figure D-3-

1. Interpolations were carried out separately for each slice in each interpolation area.

Table D-3-1. Interpolation areas for Phase 1 intermediate design and related flow
direction.

Subarea Flow Direction (degrees)

West RI 150
East Rla 100
East Rlb 165
East Rlc 40

Lock? 35

NE GI 170

SE GI 20
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34 TRANSFORMATION OF SLICE LWA TOTAL PCB CONCENTRATIONS

The Total PCB concentration of each slice in each core was transformed using the same
procedure as in the DAD Report: the Box-Cox transformation was applied in order to arrive at an
optimal A value that generally resulted in a distribution visually closest to linear on a normal
probability scale. Normality was evaluated using the Shapiro-Wilk Test. The Box-Cox
transformation and Shapiro-Wilk Test are described in detail in the DAD Report (Section 3.3,
QEA 2005).

3.5 OPTIMIZATIONS

Using a similar procedure as described in the DAD Report (QEA 2005), the IDW
parameters were optimized in an effort to minimize errors. Each layer was optimized
independently, around the decision criterion of 1 mg/kg (i.e., the accuracy of the model in
predicting whether the point is above or below 1 mgkg). The parameters that were optimized

were:

1. azimuth;
2. IDW power;
3. major semiaxis; and

4. anisotropy ratio.

Optimization was performed using a computer program written in Interactive Data
Language (IDL; a programming environment for statistical and graphical data analysis;
www.rsinc.com/idl/) and is described in detail in the DAD Report (Section 3.4.1.3, QEA 2005).
The optimized parameters were chosen, primarily, to minimize the Type 2 errors (false
negatives) with a secondary priority of minimizing total errors. The optimized IDW parameters
for the 18 slices in the six Phase 1 variogram areas are summarized in the Tables D-3-2, D-3-3,
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and D-3-4. A table for azimuth is not included because that parameter is the flow direction in the

given variogram area (Table D-3-1).
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3.6 FINAL INTERPOLATION PARAMETERS AND RESULTS

Interpolations were performed in each interpolation area for each of the 18 slices. The
grid cells within the interpolation area were then assigned depth values equal to the bottom of the
deepest slice for which the interpolated Total PCB concentration value was greater than or equal
to 1 mg/kg. This grid is the dredge depth surface as defined by the IDW interpolator. The final
interpolated surfaces showing the depth at which Total PCB concentrations go below 1 mg/kg
are presented in Figures D-3-2a through D-3-2c.
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SECTION 4
DEVELOPMENT OF ELEVATION OF CLAY SURFACE

4.1  ASSIGNMENT OF ELEVATION OF DATA POINTS

Both SSAP cores and SEDC borings were assigned elevations based on the 1 by 1 fi. grid
of July 2005 multi-beam bathymetry data provided by OSI. Each core was assigned an elevation
from the nearest bathymetry grid cell. In addition, statistics on all bathymetry grid cells within
1.6 ft. of each core were examined to check that core elevations were not influenced by features

such as fallen trees or debris.

42 DEVELOPMENT OF ELEVATION OF CLAY SURFACE

The following steps were used to develop the elevation of clay surface: 1) determine the
depth to clay at each core; 2) convert the depths to elevations; 3) manually draw 5-ft. clay
surface contours based on clay elevations and the elevations of the bottom of cores where the
clay is not present; 4) create 1-ft. clay surface contours based upon TINs; 5) manually adjust the

1-ft. contours; and 6) create a surface based upon the 1-ft. contours.

The depth to Glacial Lake Albany clay in each core is determined as described in
Section 2.3. The elevation of clay layer was calculated by subtracting the depth to clay from the
elevation assigned to the core. Next, 5-ft. contours of the top of clay were hand-drawn based on
clay elevations and the bottom elevation of cores without clay. In locations where there are
cores without clay, the elevation of the clay surface must be deeper than or equal to the bottom

elevation of these cores.

One-foot top of clay contours were then created by creating two TINs. The first TIN is
based upon the 5-ft. contours and the clay elevations from cores with Glacial Lake Albany clay.
The second TIN is based upon all the information used in the first TIN and the bottom elevation
of cores without clay. These two TINs were converted into 1 by 1 ft. grids. One-foot contours
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were created from the minimum value of the two grids based upon TINs and the bathymetry
data. This ensures that the top of clay surface honors cores with clay and cores without clay, and
does not exceed the elevation of the river bottom bathymetry. The 1-ft. contours were manually
adjusted, as necessary, and a TIN was created based only upon these 1-fi. contours. A grid was
created from the TIN and if the elevation of any grid cells exceed the elevation of the river
bottom bathymetry, the elevation of these grid cells was set equal to the bathymetry elevation.
This clay elevation grid was then converted to a point GIS file to be used in the next step in
defining the dredge surface. The final surface showing the elevation of clay in East Rogers
Island is presented in Figure D-4-1.

43 DEVELOPMENT OF AREA WHERE CLAY SURFACE GOVERNS DOC

Areas in which the top of clay appeared to define the DoC were delineated by plotting the
difference between the DoC and the depth to clay for each individual location. Figure D-4-2
shows the data from the east side of Rogers Island. If the DoC is equal to the depth to clay the
location is shown as a pink colored dot; cores where the DoC is above the clay are colored red,
and locations where the DoC extends into the clay are colored blue. From these data, the areas
where the DoC appears to coincide with the top of clay were delineated. A weight of evidence
approach was used to establish these areas. In general, cores that had the DoC 2 in. or less above
the top of the clay layer were included in the “clay areas™. The clay areas were not extrapolated
to the shoreline because the near shore areas likely have been depositional since before PCB
usage and would contain clean sediments on top of the clay surface. Figure D-4-3a and Figure
D-4-3b show the areas where the clay layer was used to establish the DoC over the entire Phase 1
Area of the river.
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SECTION 5
DEVELOPMENT OF FINAL DOC SURFACE

5.1 TRANSFORMATION OF 1 mgkg INTERPOLATION RESULTS TO
ELEVATIONS

As discussed in Section 3.6, the 1 mg/kg interpolation results assign a depth of dredging
to each 10 by 10 ft. grid cell. In order to define a dredge surface it was necessary to convert
these 10 fi. grid cells into 1 ft. grid cells and convert depths to elevations. The 10 ft. grid cells
were converted to 1 fi. grid cells using a TIN. These 1 ft. grid cells were then converted to
elevations by subtracting the 1 mg/kg interpolation grid from the bathymetry grid provided by
OSI (see Section 2.4 of this Attachment). Each | ft. square grid cell in the 1 mg/kg interpolation
grid was aligned with the corresponding bathymetry cell and the depth was subtracted from the
elevation resulting in a new “1 mgkg elevation” grid. The 1 mg/kg elevation grid was then
converted to a GIS point file to be used in the next step in defining the dredge surface. Each
point of the 1 mg/kg elevation point shapefile was geographically located at the center point of
each grid cell and the value of the point was the elevation of the cell.

5.2 COMBINING OF INTERPOLATION WITH ELEVATION OF CLAY
INFORMATION

The 1 mg/kg elevation point shapefile was combined with the clay elevation point file in
order to define the final dredge surface. The areas where the clay surface governs DoC, which is
described in Section 4.3, were used to query out the points in the clay elevation point file with
these areas and the points in the 1 mg/kg elevation point file outside of these areas. The results
of these two queries were merged together to create a ‘married’ point file. The final surface for

East Rogers Island is shown in Figure D-5-1.
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SECTION 6
CROSS-VALIDATION OF FINAL RESULTS

6.1 BACKGROUND

On May 20, 2005, GE received a memo from USEPA, detailing suggested elements of
for the Phase 1 Intermediate Design Report (Kern 2005). The memo details uncertainties in
determining the depth of dredging and argues for cross validation and statistical testing of any
proposed depth of contamination method. Pursuant to the recommendations of this memo, a
cross-validation of the 1 mg/kg interpolator was conducted and is reported below. It should be
noted that a number of the statistics that are recommended by Kern (2005) as a measure of the
methods performance require a set “decision criteria” (e.g., sensitivity, specificity, false positives
[Type 1 errors], and false negatives [Type 2 errors]). However, there are no set decision criteria
for DoC and these statistics are not calculable for the final surface. Although the statistics could
be calculated for each layer around 1 mg/kg, it was felt that this level of effort (there are 18
layers in the 1 mg/kg interpolation) is unwarranted. Instead, statistical measures that were
calculable are presented below with plots and other analyses documenting the performance of the
method.

Kern (2005) also stated that the uncertainty of the estimated DoC surface “...should be
evaluated quantitatively to provide EPA with the estimates of the likelihood of success and the
range of potential outcomes of the remedial performance™ and suggested the following be
calculated:

¢ projected re-dredging rate;

s proportion of inventory expected to remain in place;

e proportion of remediated sediment expected to be below criteria;

* uncertainty in total volume estimates;

* percentage of certification units expected to fail the residual standard; and
e implications to projected schedule.
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As indicated above, GE believes that the uncertainty derived from kriging cannot be used
to infer the true uncertainty of the DoC surface so that the bulleted information above can be
calculated with confidence. Furthermore, the uncertainty of the DoC surface is influenced by
data quality issues that tend to force overestimates of the DoC. These issues are discussed in
Section 3.4.2.2 of the Intermediate Design Report and include: 1) a high bias of the PCB
analytical results; 2) downward mixing of PCBs due to the coarse sectioning of cores; 3)
downward smearing of contaminated sediments as a core tube is pushed through the sediments;
and 4) use of a conservative equation to extrapolate PCB concentrations downward for
incomplete cores. Moreover, uncertainty in the DoC surface is not the only factor contributing to
the need for redredging. Imperfect bottom coverage by the dredge, sloughing of sediments at the
edges of the dredge prism, fallback of sediments disturbed but not captured by the dredge, and
the presence in some places of a rough hard bottom all contribute to the need for redredging.
Consequently, GE has not attempted to calculate the information in the bulleted list. It is GE’s
view that such an attempt would be meaningless and the only reasonable way to obtain this
information is through the Phase 1 dredging program. The data obtained in Phase 1 will allow an
assessment of the uncertainty associated with the data and modeling used to establish the DoC
surface that can be used to make inferences for Phase 2 dredging that can be used to refine the
approach to DoC estimation to the extent that the applied approach is inadequate for design.

6.2 CROSS-VALIDATION METHODS APPLIED

For the 1 mg/kg interpolator, a leave-one-out cross-validation was performed. One point
was removed from the data set and the remaining data points were used to predict total PCB
concentrations in each layer at the removed point’s location. This information was used to
compare predicted dredge depth (the bottom of the deepest layer with a predicted total PCB
concentration greater than or equal to 1 mg/kg) with measured DoC. Differences in predicted
and measured DoC were quantified using root mean squared error (RMSE), mean error (ME),

and mean absolute error (MAE) as calculated by the equations below.
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Irz (predicted — measured )2

RMSE = \[ . (6-1)
n

Z (predicted — measured )
ME = -2 (6-2)

n

L ﬂ predicted — measured ])

MAE = = (6-3)
n

6.3  CROSS-VALIDATION RESULTS FOR EAST ROGERS ISLAND

The East Rogers Island area is characterized by widely varying DoC and poor spatial
correlation. Cores (excluding CL2D cores) spaced at less than about 40 ft. apart have differences
in DoC that range from zero to 16 inches and at some locations individual cores have DoC
values that are radically different from neighboring cores about 80 to 160 fi. away. For example,
at the point where the East Rogers Island channel bends to the west, a single location with deep
DoC (extrapolated depth on the order of 100 inches) confirmed by data gap sampling is
surrounded by cores with DoC of 48 inches or less. This variability is not well described by
mathematical interpolation and the interpolated DoC surface likely is the least accurate in this

area of the river.

Cross validation results for the 1 mg/kg interpolator are presented for the portion of East
Rogers Island that is oriented North-South, starting north of the Bond Creek confluence and
ending just before the channel turns to the southwest (see Figure D-3-1). This portion contains
the bulk of the data and provides the best ability to compare measured and predicted DoC values.
Figure D-6-1 presents the results in two ways. The left panel in the figure shows a cross-plot of
predicted DoC from the 1 mg/kg interpolator and measured DoC (i.e., DoC as determined from
core information, including extrapolations). The different symbols on the left hand plot indicate
whether the core is CL1 (complete) or CL2 (extrapolated) and the different colors indicate
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whether the core is located in an area that will be governed by the 1 mg/kg interpolator (red) or
the elevation of Glacial Lake Albany clay (blue). The right panel shows the distribution of
differences between predicted and measured DoC for each of the predicted DoC increments.
The left panel indicates that there is significant variability in the ability to predict DoC at
locations where data have been removed from the interpolation. The right panel shows that the
model does a reasonable job on average. The horizontal bars in the center of each rectangle
indicate the median difference between the predicted and measured DoC values. In most of the
depth increments, the median is close to zero. The variability is large with the range of 75% of
the data (indicted by the limits of the rectangles) extending about +/-10 inches for predicted
DoCs up to 24 inches and slightly larger for greater predicted DoCs. This characterization of the
comparison is supported by the error statistics. The mean error is essentially zero, whereas the
mean absolute error is about 14 inches and the root mean square error is about 20 inches.
Further information is provided in a statistical summary of the cross validation that is presented
in Table D-6-1. This table shows that the median measured DoC at a predicted DoC about
equals the predicted DoC but that the maximum and minimum measured values are much
different from that predicted by the model. In cases where the difference between the measured
and predicted DoC values is large, the core removed from the data set tends to have a DoC that is
much different from the values of surrounding cores on which the interpolator relies to predict
the DoC at the location of the removed core. In addition, the majority of the underpredictions
from the 1 ppm interpolator occur with CL2 cores. This may be an indication of the conservative
nature of the extrapolation technique, as discussed in the Phase 1 DAD (QEA 2005).

Table D-6-1. Statistics on measured DoC for each predicted DoC value in East RiIb.

Predicted DoC Measured DoC (inches) :
(inches) N“:;'::: of Minimum Maximum Median |  Mean
2 9 0 24 3 5]
12 20 0 36 12 11
24 25 2 106 30 32
30 20 0 68 24 28
36 9 2 54 24 24
42 _ 10 8 57 42 38
54 3 30 69 56 52
78 1 36 36 36 36
102 1 48 48 48 | 48
Notes:

Confidence level 2D cores are not included.
All predicted values in this table are based on the | mg/kg interpolator, even in dredge to clay areas.
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The cross validation provides some sense of the uncertainty of the interpolated DoC
surface but it probably overestimates uncertainty since, by removing a core from the data set, it
looks at the uncertainty of predicting DoC at distances of 80 fi. from the nearest core, whereas
the interpolated surface relies on interpolations at distances of 40 ft. from the nearest core.
Nonetheless, cross-validation demonstrates the weakness of the interpolator as a predictive tool.
The conservative nature of the measured DoCs and the ability to use Glacial Lake Albany clay as
a DoC marker in some areas of the river compensate for this weakness, but the interpolated DoC
surface must be used with care, ensuring that dredge prisms are revised as necessary to account
for data at variance with the interpolator results (see Step 8 of the Dredge Prism Development
Process presented in the Phase | Intermediate Design Report). In the absence of significant and
stationary spatial correlation, the data themselves provide the only reliable means available to
characterize DoC. Mean errors from cross validation or some central tendency characterization
of the variability in DoC among closely spaced cores do not provide reasonable estimates of the
uncertainty of individual DoC measurements or the interpolated DoC values in between those
measurements. This conclusion applies throughout the Phase 1 Areas. Although the East Rogers
Island area is the most difficult within which to characterize DoC, the concemns with the

predictive ability of interpolation extend through all the dredge areas.
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E.1  INTRODUCTION

E.1.1 Background

In the Record of Decision for the Hudson River (ROD; USEPA 2002), the United States
Environmental Protection Agency (USEPA) required establishment of performance standards
for, among other things, resuspension during dredging. USEPA undertook responsibility for
development of the standards and issued the standards in 2004 (Malcolm Pirnie and TAMS
2004). The Performance Standard for resuspension, hereafter referred to as the Resuspension
Performance Standard or RPS, establishes limits for concentrations of polychlorinated biphenyls

(PCBs) in river water and downstream transport of PCBs.

The RPS includes a primary standard of a not-to-exceed river water PCB concentration of
500 ng/L and two action levels (Evaluation and Control) meant to trigger efforts to identify and
correct remediation-related problems that might result in an exceedence of the standard. The
action levels are defined by far-field (more than 1 mile downstream of dredging activities) and
near-field (within 300 m of the dredging activities) criteria. The far-field criteria include PCB
and total suspended solids (TSS) concentrations and PCB mass flux. The near-field criteria
consist of TSS concentrations at specified distances from the dredging activities. These action

level criteria as they apply to Phase 1 dredging in River Section 1 are listed in Tables E-1-1 and
E-1-2.

Table E-1-1. Resuspension standard criteria for far-field stations’.

Parameter Evaluation Level Control Level
7-d Running Average Total PCB Concentration 350 ng/L
7-d Running Average Total PCB Load 300 g/d 600 g/d
7-d Running Average Tri+ PCB Load 100 g/d 200 gid
Dredging Season Cumulative Total PCB Load 63 kg
Dredging Season Cumulative Tri+ PCB Load 22 kg
TS5 (6 hr average or average of day's dredging period if less) 12 mgfLI 24 mg/L”

Notes. iﬁ-haur running average or average of day's dredging period if less.
“24-hour running average or average of day's dredging period if less.
*PCB load and TSS are net above baseline conditions.

QEA, LLC 1-1 August 22, 2005
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Table E-1-2. Resuspension standard criteria for near-field stations’.

Parameter Evaluation Level Control Level
TSS @ 100 m (or channel side of dredging) 700 mg/L'
TSS @ 300 m 100 mg/L* 100 mg/L*

Notes: ' 3-hour running average.
26-hour running average or average of day's dredging period if less.
24-hour running average or average of day's dredging period if less.
*T5S values are net above baseline conditions.

E.1.2 Technical Approach

Evaluation of the effects of sediment and PCB releases during dredging operations on
water column concentrations at near-field and far-field locations is accomplished through
application of a mathematical model. This modeling framework is used to simulate the transport
and fate of resuspended sediment and PCBs in River Section 1 (i.e., Thompson Island Pool or
TIP) during the five-month dredging season, which extends from May through November.
Predicted TSS at the near-field stations (100 and 300 m downstream of the dredging operation)
and TSS and PCB concentrations (and PCB loads) at the far-field station (Thompson Island Dam
or TID) are compared to the Evaluation, Control, and Standard Levels of the RPS. The approach
makes it possible to quantitatively analyze the effects of various dredging plans on TSS and PCB
concentrations, and associated PCB loads, at the far-field station. Thus, the potential for a
specific dredging plan to exceed the RPS criteria can be estimated prior to implementing that
plan. As part of the design of the dredging project it is necessary to determine where engineered
resuspension control or containment systems (i.e., silt curtains, silt barriers, sheet piling, or other
physical barriers) may be needed during dredging to maintain resuspension levels at or below the
Control Level of the RPS. The modeling provides a means to evaluate the ability of various

control options to reduce downstream transport and water column concentrations to levels at or
below the Control Level of the RPS.

E.1.3 Overview of Modeling Framework

This analysis involves use of a mathematical model, which consists of three sub-models
that are linked together: 1) hydrodynamics; 2) sediment transport; and 3) PCB fate and transport

(see Figure E-1-1). The hydrodynamic model predicts depth-averaged current velocity, water

QEA,LLC 1-2 August 22, 2005
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depth (or stage height), and bottom shear stress, which is the frictional force that moving water
exerts on the sediment bed. The sediment transport model predicts water column concentrations
of suspended sediment, and deposition onto the sediment bed. The PCB fate and transport model
predicts water column concentrations of dissolved and particle-associated PCBs, and deposition
of particle-associated PCBs to the bed. For this application, erosion of sediment and particle-

associated PCBs from the bed are not considered.

Figure E-1-2 shows a generalized conceptual diagram of the modeling framework. The

primary fate and transport mechanisms considered are:

* resuspension of sediment and particulate-bound PCBs due to dredging;

* hydrodynamic advection and dispersion of suspended sediment and PCBs;
* deposition of suspended sediment and associated sorbed PCBs;

¢ sorption and desorption of PCBs; and

¢ volatilization of dissolved phase PCBs.

This model is only concerned with the fate and transport of resuspended material as a
result of dredging activity. Moreover, the dredge resuspension simulated is only that sediment
released to the water column from direct dredge operation and does not include other dredge-
related sources such as debris removal and barge movement. High-flow event resuspension
(erosion) is not considered as dredging activities will not be taking place during such river
conditions. Other non-dredging related sources of sediment and PCBs known to be present in
the river (e.g. upstream and tributary inputs) are also not considered as the focus is material
resulting from dredge activity. This approach is in accordance with the RPS standards because
most standards are based on net increase of suspended sediment and PCBs as a result of
dredging. For the far-field absolute PCB concentration standard, a baseline concentration
resulting from the Baseline Monitoring Program (BMP) data and added to the dredge
resuspension PCBs predicted by modeling.

QEA,LLC 1-3 August 22, 2005

Flabs\GENGeSDENdes2 IGENSe_Resuspension_Mndeling_Atiackssest_(150815.doc



E.2 SEDIMENT RESUSPENSION DURING DREDGING

E.2.1 Summary of USEPA Findings

The Feasibility Study (USEPA 2000), the Responsiveness Summary released with the
ROD (USEPA 2002), and the Engineering Performance Standards (EPS; Malcolm Pirnie and
TAMS 2004) present evaluations of dredging-induced resuspension. In these evaluations
resuspension is normalized to the rate of dredging to yield a fractional resuspension rate (i.e., kg

resuspended/kg dredged) expressed as a percentage.

The Feasibility Study reviews field and modeling studies of resuspension and concludes
that resuspension rates at the dredge head of 0.35% (hydraulic - cutterhead) and 0.30%
(mechanical - environmental bucket) represent conservative estimates of the resuspension likely
to occur during the dredging of the Upper Hudson River. The value of 0.35% was derived from
field studies of resuspension during cutterhead dredging of fine sediments in Calumet Harbor
and Lavaca Bay. The value of 0.30% was derived from a field study of an enclosed bucket
dredge operating in Boston Harbor. The sediments at all of these sites are dominated by small
particles capable of being resuspended, thus the release rate essentially represents percentage of

resuspendable sediment dredged that is released to the water column.

The Responsiveness Summary presents additional reviews of field and modeling studies
and affirms the use of the values of 0.30% and 0.35% at the dredge head. In addition, it presents
the results of calculations to estimate the dredging release rate at a distance of 10 meters from the
dredge head. Mass-weighted average release rates were reported to be 0.13% for and
environmental bucket dredge and 0.065% for a conventional hydraulic cutterhead dredge'. The
report concludes that these values “... represent conservative estimates of the potential releases

due to dredging and are consistent with direct observations made on several sites.” (USEPA
2002).

' These percentages were presented as kg of fine sediment transported downstream per kg of total sediment dredged.
Given that the rates at the dredge head were based on the dredging of fine sediments, kg of fine sediment dredged
and kg of total sediment dredged are roughly equivalent.
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The EPS provides further affirmation of the Feasibility Study release rates, using a
dredge head release rate of 0.3% as the starting point for near-field and far-field resuspension
modeling (Malcolm Pirnie and TAMS 2004). However, it appears that this rate was applied
incorrectly for purposes of modeling. First, it is adjusted upward to 0.5% based on the incorrect
assumption that the fine sediment fraction of Upper Hudson River sediments should be used to
convert the rate from bulk sediment based resuspension to fine sediment based resuspension. In
fact, the fine sediment fraction of the sediments from which the estimate was derived (i.e.,
Boston Harbor, Calumet Harbor, or Lavaca Bay) should be used for such a conversion. Since
the fine sediment fractions of the field study sites were all close to one, the Feasibility Study
values essentially represent kg fine sediment released/kg fine sediment dredged and the
conversion does not alter the rate. Second, the dredge head release rate is applied 10 m
downstream of the dredge without downward adjustment to account, as was done in the

Responsiveness Summary, for the solids losses that occur in the first 10 m.

E.2.2 Assumptions Used in Predictive Modeling

On the basis of the USEPA findings, a value of 0.35% was used as the dredging-induced
sediment resuspension rate at the dredge head. This rate was interpreted to represent the kg of

resuspendable sediment resuspended/kg of resuspendable sediment dredged.

Given the uncertainty inherent in reliance on extrapolation from other sites as a means to
determine the need for resuspension controls, a resuspension release rate of 0.70% was evaluated
to identify those areas for which controls would be necessary if the release rate was twice that
used for design. This 0.70% release rate was used to evaluate the need for resuspension control

measures to be included in design as a contingency measure.
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E.3 HYDRODYNAMIC MODELING

E.3.1 Model Description

The hydrodynamic model used in this study is the Environmental Fluid Dynamics Code
(EFDC), which was originally developed by Dr. John Hamrick (Hamrick 1992). EFDC is a
general purpose hydrodynamic model capable of simulating flow in rivers, lakes, reservoirs,
estuaries and coastal oceans. This model solves the conservation of mass and momentum
equations, which are the fundamental equations governing the movement of water in a river. A

complete description of the model is given in Hamrick (1992).

The Upper Hudson River is relatively shallow and its flow is unstratified. These
conditions make it reasonable to assume that the water column is vertically well-mixed. Thus,
the two-dimensional, vertically-averaged equations are an accurate approximation to the general
three-dimensional equations of motion for an incompressible fluid. The conservation of mass

and momentum equations applied to TIP are (Ziegler et al. 2000):

o0, ), 30 _ .
BI+ = + % =1 (E-3-1)
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where: h is total water depth (h,+1); h, is reference water depth; 7 is water surface
displacement with respect to reference depth; u, v are velocities along the x- and
y-axes, respectively; q = (u® + v)"% C; is bottom friction factor; and By is

horizontal eddy viscosity.
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Note that the x-axis is oriented in the longitudinal (along-channel) direction and the y-
axis is oriented in the lateral (cross-channel) direction. Equations E-3-1 to E-3-3 were
transformed from Cartesian coordinates to orthogonal, curvilinear coordinates (see Hamrick
(1992) for detailed discussion) in order to resolve the complex geometry and bathymetry of TIP

more accurately.
An important variable in the hydrodynamic and sediment transport models is bottom

shear stress (Ty), which represents the frictional force exerted on the sediment bed by moving

water in the river. The bottom shear stress is related to depth-averaged current velocity by the

quadratic stress law:

T=p Cr Cﬁ (E-3-4)

where: p is water density.

The bottom friction factor in Equation (E-3-4) is dependent on the local water depth and

effective bottom roughness (Ziegler et al. 2000).

C,=MAX|——— , C (E-3-5)

where: K is von Karman's constant (0.4); z, is the effective bottom roughness; and Cymin

is the minimum bottom friction factor (typically, set at 0.0025).
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E.3.2 Model Development

Development of the hydrodynamic model of the TIP involved four main tasks: 1)
specification of the geometry of the study area; 2) generation of a numerical grid; 3) projection

of river bathymetry onto the numerical grid; and 4) specification of boundary conditions.

The region of the Upper Hudson River considered in this modeling evaluation extends
from a location approximately 1,300 feet upstream of Rogers Island to TID. The location of the
river shoreline within this region was determined using aerial photography information obtained
during Spring 2002. The approximate flow rate at the time the aerial photographs were taken
was 5,000 cfs at the United States Geological Survey (USGS) gauging station at Fort Edward).

A curvilinear, boundary-fitting numerical grid was generated to represent the study area,
which is approximately six miles long. The river channel within the TIP is discretized using 230
longitudinal (i.e., along channel) and 22 lateral (i.e., cross channel) grid cells (Figure E-3-1).
Average longitudinal cell size is 160 ft. and typical lateral cell size is about 30 fi. The grid
resolution was chosen such that a plume resulting from resuspension of sediment and PCBs
during dredging operations can be adequately simulated. Note that all three sub-models (i.e.,

hydrodynamic, sediment transport, and PCB fate and transport) use the same numerical grid.

Bathymetry data used to specify model inputs were obtained during two studies: 1)
single-beam bathymetry data collected during a 2001 survey; and 2) supplemental water depth
data obtained during the Sediment Sampling and Analysis Program (SSAP) in 2002 and 2003.
The 2001 bathymetry data were collected along cross-channel transects, with a typical distance
between transects of 125 ft. Bathymetry data from this survey were reprocessed during Spring
2003 and contoured at 1-ft. intervals to support the remedial design. The reprocessed data form
the 2001 survey was included in the Hudson River GIS database. The reprocessed bathymetry
data were projected onto the numerical grid, with the water depth (or bed elevation) in a specific
grid cell representing the average water depth (bed elevation) within the area encompassed by

that grid cell. A graphical representation of the TIP bathymetry is shown on Figure E-3-2 (a
through e).
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Two boundary conditions are needed for the hydrodynamic model: 1) incoming flow rate
at the upstream boundary; and 2) water surface elevation (stage height) at the downstream
boundary, which is location at TID. Flow rate collected at the USGS gauging station at Fort
Edward is used to specify incoming flow at the upstream boundary of the model. Discharge
from the TIP tributaries (e.g., Snook Kill, Moses Kill) is not included in these simulations
because the tributary flow is small compared to the river discharge (i.e., about 4% of the total

flow rate at TID, on average). Neglecting tributary flows has negligible effect on model results.

Water surface elevation (or stage height) at TID is specified as a function of river flow
rate. Stage heights measured by Champlain Canal personnel at Crockers Reef, which is located
at the entrance to the canal near River Mile (RM) 189, were used to develop this relationship

between flow rate and stage height at TID (QEA 1999).

Q 044
=117.2+3.571—— E-3-6
Metam {IDDDD] ( )

where: Tlgam 18 stage height [ft. with respect to NAVD 88] and Q is flow rate [cfs].

E.3.3 Calibration and Validation

Assessment of the predictive capability of the hydrodynamic model is achieved through
comparisons of predicted and measured stage height (water surface elevation) and current
velocity. The model parameter that is adjusted to achieve the optimum agreement between
model predictions and observed values is the effective bottom roughness (z,). The model
calibration exercise indicated that an effective bottom roughness of 1 c¢m is appropriate for the
study area. Horizontal eddy viscosity was set at a value of 0.06 m*/s, which is the minimum
value that ensures numerical stability. No adjustment of horizontal eddy viscosity was made

during model calibration and validation.

Model calibration was conducted using stage height data obtained during the 1983 spring

flood at Gauge 119, which is located near the entrance to the Champlain Canal lock at Fort
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Edward. This flood had a maximum daily-average flow rate at Fort Edward of 34,100 cfs, which
represents a return period of approximately 10 years. An effective bottom roughness of 1 em
produced the best agreement between observed and predicted stage heights during the 1983 flood
(Figure E-3-3). These results indicate that the model adequately predicts stage height in the

study area.

Model validation was accomplished using acoustic Doppler current profiler (ADCP) data
collected during June 2004 (QEA 2004). Sampling locations are shown on Figures E-3-4
through E-3-7. No model parameters were adjusted during the validation exercise. Comparisons
between predicted and measured current velocities at stations BMP1 and SEDC1 to SEDCS5 are
shown on Figures E-3-8 through E-3-13. These results indicate that the model is able to

adequately reproduce observed current velocities in the TIP.

E.3.4 Application

Simulation of suspended sediment and PCB transport in the river due to resuspension
during dredging operations requires specification of a hydrograph during the six-month dredging
season. An analysis of historical flow rate data was conducted to develop hydrographs that are
representative of a range of discharge conditions during the dredging season. Developing
representative hydrographs requires that seasonal variations in flow conditions are incorporated
into the analysis. For example, discharge during May is typically higher than discharge during

August.

Representative hydrographs were developed by analyzing historical flow rate data at the
Fort Edward gauging station that were collected during the six-month period from May through
October. The 6-month dredging season is divided into 18 sub-periods, with each sub-period
being 10 or 11 days long. A statistical analysis of the flow data, which were analyzed for each of
the 18 sub-periods, produced estimates of median (50 percentile) flow rates, as well as 10 and 90
percentile flows, for each sub-period during the dredging season. The 10 and 90 percentile flows

are assumed to represent lower- and upper-bound estimates, respectively.
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The bounding flows, together with the median flow, are uvsed to develop three
hydrographs for the dredge season: 1) low-flow (i.e., 10 percentile); 2) typical flow (i.e., 50
percentile); and 3) high-flow (i.e., 90 percentile). For a specific hydrograph associated with a
hydrodynamic simulation, flow rate is assumed to be constant during each sub-period. The
hydrographs for the six-month dredging season are listed in Table E-3-1. These hydrographs are
designed to approximate seasonal variations in discharge, as well as represent the range of flow

rates that may be reasonably expected to occur during the dredging season.

Table E-3-1. Inflow hydrographs for six-month dredging season.

Month Sub-Period 10 Percentile 50 Percentile 90 Percentile
Dates Flow Rate (cfs) Flow Rate (cfs) Flow Rate (cfs)
May 1-10 3,000 3,800 16,700
11-20 2,400 3,600 16,700
21-31 2,400 4,600 11,400
June 1-10 2,200 3,800 8,800
11-20 2,200 3,600 7,700
21-30 1,900 3,200 6,000
July 1-10 1,500 2,400 4,600
11-20 1,700 2,800 4,100
21-31 1,900 2,800 4,100
August 1-10 1,900 2,800 4,100
11-20 1,700 2,800 4,600
21-31 1,700 2,800 4,400
September 1-10 1,900 2,600 4,100
11-20 1,900 2,800 3,800
21-30 2,200 2,800 4,900
October 1-10 2,200 3,000 5,300
11-20 2,200 3,400 5,600

The hydrodynamic model was used to estimate average velocity in the TIP for a range of
flow conditions. Simulations were conducted with inflows corresponding to high-flow events
with these return periods: 2, 5, 10, 20, 50, and 100 years (see Table E-3-2). Results of these
simulations were used to determine the area-weighted average velocities for the TIP for each

high-flow event (see Table E-3-2 and Figure E-3-14).
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Table E-3-2. Average TIP velocity for various high-flow conditions.

| High-Flow Event Return Period (years) Flow Rate (cfs) Average Velocity (m/s)
2 23,000 0.71
3 30,000 0.86
10 34,500 0.95
20 38,000 1.01
50 44 00 1.11
1040 47,300 1.17
QEA, LLC 3-7
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E4  SEDIMENT TRANSPORT MODELING

E.4.1 Overview of Sediment Transport Processes

Sediment released to the water column during dredging operations is composed of a
mixture of clay, silt, sand and gravel, with the relative amounts of each sediment type depending
on local bed conditions. The amount of released sediment that is transported away from the
dredge-head is dependent on the sediment type. Coarser sediment, i.e., coarse sand and gravel
(which are typically transported as bed load), will be redeposited within the immediate vicinity
of the dredge-head because of the high settling speed of this type of sediment. Fine and medium
sands, which are transported as suspended and bed load in rivers, may have the following fates
after being released during dredging: 1) redeposition within the immediate vicinity dredge-head;
and/or 2) carried downstream of the dredge-head as suspended load and redeposited on the bed.
Clay and silt that are released during dredging will tend to behave as flocculating cohesive
sediment that is transported as suspended load. Typically, this fine sediment type will be

transported significantly further downstream from the dredge-head than fine/medium sand.

E.4.2 Model Description

The sediment transport model used in this study is based on the SEDZL algorithm
(Ziegler et al. 2000). This model is capable of simulating the transport, resuspension and
deposition of cohesive (muddy) and non-cohesive (sandy) sediments. A description of the model
is provided in Ziegler et al. (2000). This model has been applied to approximately 20 sediment
transport studies in rivers, including: Upper Hudson River (New York), Lower Fox River
(Wisconsin), Tennessee River, Grasse River (New York), Saginaw River (Michigan), and Upper
Mississippi River (Minnesota). Water-column transport of suspended sediment is governed by a
conservation of mass equation. For this analysis, erosion from the sediment bed is not
considered because it does not affect simulation of sediment released during dredging operations,

and dredging will not take place during high flow events.
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Suspended sediment particles in a river have a large range of sizes, from less than 1 pm
clays to medium sands on the order of 400 um. Simulation of the entire particle size spectrum is
impractical. Therefore, particles were broadly segregated into two groups: silt and clay that may
interact and form flocs and sand that is transported as discrete particles. The model uses this
approach to approximate the particle size spectrum. Class 1 particles include all flocculating
particles, i.e., clays and silts, with disaggregated particle diameters of less than 62 pm.
Suspended sands are separated into two size classes. Class 2 particles correspond to very fine

sand, which ranges in size from 75 to 150 um. Class 3 particles represent fine and medium

sands, with a size range of 150 to 425 um.

A two-dimensional, vertically-averaged sediment transport equation for size-class k is

used (Ziegler et al. 2000).

=— —t —

a{hf:,,}+ d(uhC,) A dvhC,) 9 (hEI ackj 0 (hE* aCc,
dt ox dy dx dx | dy

—] +R, - D, (E-4-1)
L9y
where: Cy is concentration of suspended sediment of size-class k; E;, E, are horizontal

eddy diffusivities along the x- and y-axes, respectively; Ry is resuspension

(erosion) flux of size-class k; and Dy is deposition flux of size-class k.

Results from the hydrodynamic model provide information about the transport field in
Equation E-4-1, i.e,, u, v, and h. Similar to the hydrodynamic equations, Equation E-4-1 has
been transformed into an orthogonal, curvilinear coordinate system and solved numerically. The

hydrodynamic and sediment transport models use the same numerical grids.

Deposition Processes

Flocculating sediments in the water column range from clay particles smaller than 1 pm
up to ~62 um silts. The discrete particles aggregate and form flocs that can vary greatly in size
and effective density. Variations in concentration and shear stress affect both floc diameter and
settling speed (Burban et al. 1990). Previous modeling studies (Ziegler and Nisbet 1994, 1995;

Gailani et al. 1996; Ziegler et al. 2000) indicate that an effective approximation is to treat
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suspended flocculating sediments as a single class. This approach assumes that the settling and
depositional characteristics of flocculating sediments can be represented by average values of a
distribution of properties. Using this approximation, the deposition flux of flocculating (Class 1)

sediments to the sediment bed is expressed as (Ziegler et al. 2000).

D| == ﬁ ws.] C: (E-4-2)

where: Wy ; is flocculating sediment settling speed and P1 is probability of deposition for

flocculating sediments.

Settling speeds of cohesive flocs have been measured over a large range of
concentrations and shear stresses in freshwater (Burban et al. 1990). The Burban settling speed
data for cohesive flocs in freshwater were analyzed to develop a formulation to approximate the
effects of flocculation on settling speed (Ziegler et al. 2000). This analysis indicates that the
settling speed is dependent on the product of the concentration (C;) and the water column shear

stress (G) at which the flocs are formed, resulting in the following relationship:

W, =25(CGP" (E-4-3)

where: the units of Wy, C), and G are m/day, mg/l and Pa, respectively (Figure E-4-1).
For a depth-averaged model, as used in this study, the relevant shear stress for use

in Equation (E-4-3) is the bottom shear stress (i.e., G = 1, see Equation E-3-4).

Modeling suspended flocculating sediments as a single class, with an effective W, given
by Equation E-4-3 makes it necessary to use a probability of deposition (P;) to parameterize the
effects of particle/floc size heterogeneity and near-bed turbulence on the deposition rate. The
complex interactions occurring in the vicinity of the sediment-water interface cause only a
certain fraction of the settling flocculating sediments, represented by Py, to become incorporated

into the bed (Krone 1962, Partheniades 1992).  An experimentally-based formulation that
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represents the effects of variable floc size on probability of deposition was developed by
Partheniades (1992) (Figure E-4-2).

P=1-(2z)""_ e 2aw (E-4-4)

where:

Y:E_m]n{{}.zj{ L —1]e”“"°-m"] (E-4-5)
rl’.l.:'ﬂiﬂ

and:  Th.min 15 bottom shear stress below which Py=1.

A value of 0.01 Pa is used for Ty,min (Ziegler et al. 2000). This value is consistent with

Th.min- Values reported by Partheniades (1992).

Class 2 and 3 particles, i.e., fine and medium sand, suspended in the water column have
an effective settling speed (W) that depends on the effective particle diameter (dy). The

relationship between W, and dy was developed by Cheng (1997). The depositional flux for this

sediment class is estimated as:

D, =PRW ,I'C, (E-4-6)

where: Py is probability of deposition for non-cohesive sediment class k and I’} is

stratification correction factor for class k.

Significant vertical stratification can occur in the water column due to the high settling
speeds of fine and medium sand. This characteristic means that accurate calculation of sand
deposition flux requires use of the near-bed concentration (C,;), where Cyy = I':Cy and [>1.

Note that I'y is dependent upon Wy, Ty, bottom roughness, and local depth.
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The settling speed of a sand particle is related to the particle diameter, representing class

k sediment, as follows (Cheng 1997):

W, = Di [(25 +1202)7 -] (E-4-T)

k

where: D* = non-dimensional particle parameter.

173
D.=D, {{S = ”g] (E-4-8)

where: s is specific density of particle (assumed to be 2.65 for sand particles) and v is

kinematic viscosity of water.

The settling speeds of suspended sand particles (i.e., 62< Dk < 500 um) range from about
200 to 5,000 m/day (Figure E-4-3).

Most sediment transport models applied to riverine systems have used a vertically-
averaged approximation of the vertical distribution of sediment in the water column (e.g., Ziegler
et al. 2000). This approach assumes that particles are uniformly distributed throughout the water
column, which is a good approximation for cohesive sediments due to their lower settling
velocities (~1 to 10 m/day). The high settling speeds of suspended sands cause significant
stratification to occur, with order of magnitude increases in concentration typically occurring
between the top and bottom of the water column. Thus, simulation of suspended sand transport
with a vertically-averaged model necessitates the use of a correction factor (I'y) to account for

effects of concentration stratification.

This correction factor will relate the vertically-averaged sediment concentration of class k

sediment (Cy), which is calculated by the sediment transport model, to the near-bed
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concentration (C,x). The vertical distribution of non-cohesive sediment in the water column can

be calculated using (van Rijn 1984):

C“H ‘ )[E—1ﬂ , '‘Eens
“I\h=—alz h
(E-4-9)

where: a is the near-bed reference height (where a = MAX[11z,, 0.01 h]); z is vertical

coordinate (z = 0 at sediment-water interface and z = h at water surface); and C is

the suspension parameter defined by (van Rijn 1984):

£ = ;TL (E-4-10)

where: x is von Karman constant (assumed to be 0.4) and the B-factor, which is related to

the vertical diffusion of particles, is given by (van Rijn 1984):

w.,Y W
¥ =1+z(i] « e =t (E-4-11)
1. I,

The vertically-averaged concentration, Cy, is defined as:

(E-4-12)
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Using Equation E-4-9 in the above integral yields:

C.zf a “| ase (R ¢ —4;[%-.05}
CE:T[h-a} {f [TIJ g L,,, ¢ dz (E-4-13)

The integrals in this equation will be evaluated separately. The first integral does not
have a closed form solution. Approximating the solution using the trapezoidal rule and three

segments betweenz=aandz=0.5 h, i.e., 82 =(0.5h - a)/3, yields:

: ¢ ¢
f‘” [E—l] dzzl[ﬂ,s[i—l) +[ A —1] +0,5} (E-4-14)
z 3 a a+2d&k

The second integral has the following solution:

[, e_dglj_m]dz - %(1 —&e) (E-4-15)

Inserting Equations E-4-14 and E-4-15 into Equation E-4-13 and solving for Cyk

produces:
C.2 =TC, (E-4-16)
where:
SRR 1 a R ¥ (kY oY )
r:[-ml] {I—e‘z‘:)+—[ﬂ.5——] D.S[——lj +f = ] [ -1 +0.5
a a4 h a \a+& a+2&
(E-4-17)
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The dependence of Ty on h, a, Wi and I'y is shown on Figure E-4-4.

The probability of deposition parameter (Py) in Equation E-4-6 accounts for the effects of
near-bed turbulence and particle size variations on deposition of fine sand. In quiescent water,
the bottom shear stress will be zero and Py will equal one. As the bottom shear stress increases,
the probability of deposition decreases. The dependence of Py on bottom shear stress was

investigated by Gessler (1967), who determined that Py could be described by a Gaussian

distribution:
1 2
gl e w19
where:
i l[fﬂ —1J (E-4-19)
o\ T,

and: Ty is critical shear stress for class k sand and o is standard deviation of the
Gaussian distribution for incipient motion. Based upon experimental results,
Gessler (1967) determined that o was equal to 0.57. The relationship between Py,

particle diameter and bottom shear stress is illustrated on Figure E-4-5.

Lateral Dispersion Coefficient

Suspended sediment and PCBs in the water column will be transported downstream by
river currents. In addition, these solids and chemicals will be dispersed laterally across the river
channel by turbulent diffusion and dispersion processes in the river. The rate at which the
sediment and chemical transport models disperse suspended or dissolved material across the
channel is determined by the lateral diffusion coefficient (Ejyera); this coefficient determines the
rate and extent of cross-channel spreading of a plume. Based on data collected in various rivers,

the following relationship is valid (Rutherford 1994):
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E[ntmi =aU*h {E—4—2m

where: a is an empirical constant and U# is bed shear velocity.

For slightly meandering rivers, such as the Upper Hudson River, the value of a ranges
between about 0.1 and 1.1, with an average value of (.45 (Figure E-4-6). For this study, o was
set at 0.45 for all simulations. This approach provides an objective, data-based method for

estimating lateral dispersion in the Upper Hudson River.

E.43 Model Development

Development of the sediment transport model required specification of these model
inputs: 1) bed map, which delineates areas of cohesive and non-cohesive sediment; 2) effective
particle diameter for the two sand classes (i.e., Classes 2 and 3); and 3) magnitude and

composition of dredge resuspension loads.

Side-scan sonar data were obtained for the TIP during 2002. These data were analyzed
and used to broadly separate sediment bed types into three classes: 1) cohesive; 2) non-cohesive;

and 3) hard bottom. The bed map for TIP resulting from this analysis is presented on Figure E-
4.7,

The effective diameters for Classes 2 and 3 (i.e., fine and medium sand) were estimated
using grain size distribution data collected from the TIP. This analysis suggests that
representative effective diameters for Classes 2 and 3 are 113 and 267 pm, respectively. The
settling speeds corresponding to these effective diameters are about 600 and 2.400 m/day,
respectively. Note that the settling speed of flocculating cohesive sediment (i.e., Class 1) ranges

between | and 10 m/day. An effective diameter of 26 pm is used for Class 1 sediment.

Magnitude and Composition of Dredge Releases

The composition of sediment to be dredged in each grid cell was estimated based on the

primary visual texture description of the SSAP core segments. Each sediment core was

QEA, LLC 49 August 22, 2005

P3obsvGENGe(E N VAGE Males_Resusmension_Modefing_attachment U308 15.doc



associated with a volume of sediment that was defined by overlaying Thiessen polygons
developed from the locations of the cores on the areal dredge delineation. The volume
associated with each core was the product of its Thiessen polygon area (truncated at the dredge
area boundaries) and a dredging depth equal to the volume-weighted average dredge depth for
the dredge area under the Thiessen polygon. Each texture description in a core was assigned a
fraction of the core’s associated dredge volume based on it relative length over the dredging
depth. If the dredge depth was deeper than the last core section, then it was assumed that the
texture description for the last core section extends down to the average dredge depth. The

Thiessen polygon-based sediment composition was mapped onto the model grid using an area-

weighted approach.

In order to translate the qualitative visual sediment classifications into quantitative
estimates of the volume fractions of the three sediment classes used in the model, correlations
were developed between primary visual texture description and measured grain size. These
correlations were based on a subset of approximately 5% of the SSAP data that were analyzed
for grain size distribution. The average grain size distribution of each of the primary visual
textures is shown on Figure E-4-8. The estimated grain size distribution is aggregated into the
three sediment classes. Class 1 is composed of clay and silt. Class 2 represents very fine sand.
Class 3 consists of fine and medium sand. Transport of very coarse material (i.e., coarse sand
and gravel) is not simulated because this type of sediment is only transported as bed load.

Figures E-4-9 through E-4-11 show the average sediment composition of dredged areas for the

three sediment classes.

The mass of sediment released during dredging operations is based on the dredging plan.
For a particular grid cell, the mass of dredged sediment and the duration of dredging are

specified. These two quantities are used to calculate the sediment mass removal rate during

dredging in a grid cell:

Wik =M; i/ Ty (E-4-21)
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where: Wi is the mass loading rate for sediment class k in grid cell (i,j); M is total .
mass of dredged sediment in grid cell (i,j); fi;x is fraction of sediment class k in

the bed in grid cell (i,j); and Tj; is the duration of dredging grid cell (i,j).

E.4.4 Application

Effects of Grid Resolution on Near-Field Transport

The numerical grid used in this study has a relatively high spatial resolution for a far-field
model. Typical grid cell dimensions are about 160 ft. in the longitudinal (along channel)
direction and about 30 ft. in the lateral (cross-channel) direction. This grid resolution is adequate

for simulating plume structure and transport outside the immediate vicinity of the dredge-head

(i.e., the far-field).

Sediment released during dredging is input as a water column load to the grid cell in
which the dredge is operating. Deposition and transport of sediment within that grid cell are
simulated using the far-field model. The immediate vicinity of the dredge-head corresponds to
the near-field region, which has a spatial extent of approximately 30 ft. (10 m). The near-field
region is smaller than a typical grid cell. Thus, the far-field model cannot resolve sediment
transport processes within the near-field region. The far-field model, however, does provide an

approximate simulation of transport processes within the near-field region.

An investigation was conducted to determine the extent that approximating near-field
transport processes, through specification of the dredge release load as described above, affects
sediment transported away from the immediate vicinity of the dredge-head. A typical far-field
grid cell has dimensions of about 30 ft. in the lateral direction by about 160 ft. in the longitudinal
direction, with the water column represented by one vertical layer because of the use of a

vertically-averaged model. This far-field grid cell is assumed to encompass the near-field

region.

To investigate the effects of grid resolution on near-field transport processes, a single

two-dimensional (2-D), far-field grid cell was represented as a three-dimensional (3-D), high-
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resolution grid with approximately 6-ft. sguare grid cells and 10 layers in the vertical
(Figure E-4-12). The 3-D grid was used to evaluate whether the 2-D model provides a
reasonable approximation of the near-field sediment transport processes. The effects of the
following model input parameters on sediment transport within the 2-D (far-field) and 3-D (near-
field) grids were evaluated: 1) river flow rate; 2) longitudinal location within 3-D grid of
sediment load release; and 3) location of far-field grid cell (i.e., sediment load release location)
in TIF channel. In addition, the effect of vertical location in the water column of load release
was evaluated for all three input parameters; sediment loads were released at bottom, mid-depth

and surface points.

For these simulations, only two classes of sediment were used: flocculating cohesive
sediment (Class 1) and very fine sand with an effective diameter of 113 um (Class 2). Model
simulations were set up such that the total inflow rate along the upstream boundary of the 3-D
grid matched the inflow rate to the 2-D grid cell; the total inflow rate was uniformly distributed
along the 3-D inflow boundary. In the vertical, the velocity distribution at the 3-D inflow

boundary was assumed to be uniform.

A 2-D grid cell located near RM 193 was chosen to investigate the effects of flow rate
and longitudinal location within the 3-D grid (Figure E-4-12). Water depth at this grid cell is
approximately 3 m. The impact of flow rate on the flux of suspended sediment transported
across the downstream boundary of the near-field region (which is located at the downstream
face of the 2-D grid cell) is shown on Figure E-4-13, which presents the ratio of the 3-D flux to
the 2-D flux. These results indicate that more sediment is transported out of the near-field region
by the 2-D model than the 3-D model, with the 3-D:2-D flux ratio increasing as flow increases.
The 3-D model predicts that more sediment is deposited within the near-field region (Figure E-4-
14). Additional insights from these results are: 1) deposition decreases with increasing flow rate
due to probability of deposition effects; 2) more sediment is deposited when the load release is at
the bottom than at the surface location; and 3) sand deposition is more sensitive to flow rate than

deposition of fine (Class 1) sediment 1.
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For the 2-D far-field model, sediment loading from releases during dredging is input to a
single grid cell, such that the load is uniformly distributed over the entire cell. In contrast, the 3-
D near-field model has 70 grid cells in the longitudinal (along channel) direction, such that the
sediment load can be specified at any of those 70 grid cells. For the 3-D simulation results
discussed above (see Figures E-4-13 and E-4-14), the sediment load was specified in the center
of the 3-D grid (i.e., halfway between the upstream and downstream boundaries of the grid). The
longitudinal location of the sediment release affects the transport of sediment out of the near-
field region and the impacts of this location were evaluated (see Figures E-4-15 and E-4-16).
Generally, the amount of sediment transported out of the near-field region increases as the

release location gets closer to the downstream boundary.

The relative location of the far-field grid cell where the sediment release occurs in the
channel may also affect the transport of solids within the near-field region of the dredge-head.
Variation of solids release location within the channel was investigated at two general areas in
the TIP: 1) in the northern TIP near RM 193; and 2) near Griffin Island. At each of these two
areas, model sensitivity to channel location was evaluated by specifying the solids release point
at three locations: 1) near-shore; 2) approximate mid-point between the shore and edge of
navigation channel; and 3) edge of navigation channel. Results of the analysis in the northern
TIP near RM 193 are presented on Figures E-4-17 and E-4-18. Similarly, results for the area
near Griffin Island are shown on Figures E-4-19 and E-4-20. At both locations, differences
between the 2-D far-field and 3-D near-field predictions of the downstream transport of released

sediment tend to decrease as the release point moves from the near-shore area to the navigation

channel.

The results of this analysis suggest that the 2-D far-field model tends to overpredict the
transport of released sediment from the immediate vicinity of the dredge-head, i.e., the 2-D grid
cell in which sediment loading is specified. Increasing the grid resolution within the immediate
vicinity of the dredge-head through use of a 3-D model results in redeposition of more sediment,
particularly coarser sediment (sand), than is predicted by the 2-D far-field model. The effects of
increased grid resolution on model predictions are complex, as indicated on Figures E-4-13

through E-4-20. This complexity makes it difficult to generalize the results and develop an
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algorithm that might be used to adjust the 2-D model in the grid cell where dredge releases are
specified such that better agreement is achieved between the 2-D and 3-D models within the
immediate vicinity of the dredge-head. Additional work may make it possible to develop-an

adjustment algorithm for the 2-D far-field model at the location of dredge releases.

While these results indicate that the 2-D far-field model tends to overpredict transport of
sediment within the immediate vicinity of the dredgehead, examination of the comparisons of the
2-D and 3-D model results shows that the overprediction is primarily related to coarse sediment
(i.e., sands). Differences in cohesive (Class 1) sediment transport between the 2-D and 3-D
models are generally minor. Thus, simulation of the transport of particle-associated PCBs within
the immediate vicinity of the dredgehead may be minimally affected because the PCBs tend to
be concentrated in the cohesive sediment fraction. Additionally, the 2-D model predicts that
most of the PCBs associated with the coarse sediments do not desorb before redeposition, thus

any overprediction of sand transport does not impact PCB levels predicted at far-field locations.

Linking of Sediment Transport and PCB Fate Models

Sediment transport model results are used in the PCB fate model as follows. The two
models are run in parallel within the model framework. Predicted water column concentrations
and deposition fluxes for all three sediment classes are calculated in each grid cell. This

sediment transport information is then used to calculate PCB partitioning and deposition fluxes.
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E.5  PCB FATE AND TRANSPORT MODELING

E.5.1 PCB Metric

The RFPS specifies criteria for Total PCB concentration and Total and Tri+ PCB flux.
The Tri+ PCB flux criterion was “... derived from the Total PCB criterion and the observation
that the Total PCB to Tri+ PCB ratio in the sediments is approximately 3:1. Since sediments are
the main form of release of PCBs, it is expected that the net addition of Tri+ PCBs will be one-
third that of Total PCBs ...” (Malcolm Pirnie and TAMS 2004). Given the derivative nature of
the Tri+ PCB flux and the desire to keep the resuspension modeling effort tractable, modeling
was conducted for Total PCBs. Compliance with the Total PCB flux criteria was presumed to

ensure compliance with the Tri+ PCB flux criteria.

E.5.2 Overview of PCB Fate and Transport Processes

The purpose of the PCB modeling is to assess the fate and transport of resuspended
material as a result of dredging activity. For this reason, the only sources of PCBs considered
are those caused by resuspension during dredging. Other sources, such as resuspension due to
other dredging-related activities (e.g., barge movement, debris removal, control structure
placement), upstream loadings, flow-induced resuspension (i.e., bed erosion), and diffusional
loads from the sediment bed are not included in the simulations. As shown in Figure E-1-2, the
relevant PCB kinetic processes are sorption/desorption and volatilization. The PCB desorption
process is integral to predicting the fate of resuspended PCBs as a result of dredging because
sorbed PCBs will be transported with sediment particles while dissolved PCBs will be
transported with the water. Volatilization from the river, while not expected to be a major loss
mechanism of PCBs, is also included in order to assess the amount of PCBs released to the

atmosphere as a result of dredging.
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E.5.3 Model Description

Desorption Kinetics Sub-Model

In the analyses of organic compounds in natural waters, it is common practice to assume
equilibrium partitioning between the aqueous and sediment-sorbed chemical phases. This
implies that the kinetics of adsorption and desorption are much faster than the processes affecting
PCBs. Sorption has fast and slow stages (Pignatello and Xing 1996). The fast stage has a time
scale of minutes to hours, whereas the slow stage’s time scale is weeks to months. The
conventional conceptual model of biphasic sorption includes a reversibly sorbing component

with fast stage kinetics and a resistantly bound component with slow stage kinetics.

It appears that sediments have a limited capacity for resistant sorption. Studies with field
contaminated Hudson River sediments (Carroll et al. 1994) and laboratory-contaminated
sediments (Kan et al. 1997) indicate a saturation of the resistant compartment at environmentally
relevant concentrations of sorbed contaminant. Carroll et al. (1994) found that about 1000 ug
Total PCB/g organic carbon was resistantly bound in Hudson River sediments with total sorbed
PCB concentrations ranging from 2500 to 8700 ug Total PCB/g organic carbon. Kan et al.
(1997) found that the resistant component on a river sediment saturated at about 2400 ug

naphthalene/g organic carbon and about 70 ug 2,2°,5,5" tetrachlorobiphenyl/g organic carbon.

Ignoring biphasic sorption by assuming instantaneous equilibrium introduces error in the
PCB fate model. The equilibrium model over-estimates desorption of PCBs from resuspended
sediment depending on the time scales of slow desorption. This will result in over-estimation of
PCB flux from sediments and downstream transport of PCBs. The significance of this over-

estimation depends on the magnitude of resuspension and the fraction of the sediment PCB that

1§ resistantly sorbed.

In dredging analyses, the transport of contaminated sediments occurs on relatively short
time scales (i.e., minutes to hours). For environmental analyses that occur on such short scales,
comparable to that of labile desorption, the kinetics of desorption cannot be ignored.

Equilibrium partitioning is not a good approximation. Any accurate modeling analysis of the
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fate and transport of sediment-sorbed organic contaminants introduced into the water column as

a result of dredging must consider the dynamics of chemical desorption.

It has been proposed that the differential rates of organic compound desorption arise from
the disparate diffusional rates of adsorbed chemical from swollen and condensed phases of
organic matter (Pignatello 1990). Another common conceptual model is the radial diffusion
model proposed by Wu and Gschwend (1986). A conceptual model that considers both disparate
phases and radial diffusion was proposed by Famularo et al. (1980). This model assumes that the
particle consists of two compartments, an outer shell and an inner core. Instantaneous
equilibrium is assumed between the bulk aqueous phase chemical and the immediate surface of
the outer shell. Diffusional processes are responsible for the transport from the surface of the
shell to the interior of the shell as well as the transport from the shell interior to the inner core.
Figure E-5-1 shows the conceptual model. Desorption from the outer shell is responsible for the
fast labile phase of PCB desorption, while diffusion from the inner core to the outer shell
controls the slow refractory phase desorption. This model was successfully applied to the

desorption of the pesticide Kepone from resuspended sediments (Connolly et al. 1983).

Using this model and assuming constant particulate density and organic carbon content,

the transfer rate of labile to dissolved PCB is given by:
dC 3*K,*m #1000
d - ! I s (E-5-1)
dt 1000*R* p I K

The transfer rate of the refractory to labile phase of PCB is given by:

r,=r. ] (E-3-2)

dC_ _(3*K_*ratio, *m *{
dr

where: Cy = dissolved chemical concentration (mg/L)

C. = core (refractory) chemical concentration (mg/L)
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1. = core (refractory) chemical concentration on a mass basis (mg/g)
r; = shell (labile) chemical concentration (mg/g)

m = solids concentration (g/L)

K¢ = diffusion rate constant for the shell (cm/s)

K. = diffusion rate constant for the core (cm/s)

foc = fraction organic carbon

K.w = octanol-water partition coefficient (L/kg)

p = particle density (g/cc)

R = radius of shell (particle radius) (cm)

ratiog = ratio of core/shell radius (<1)

With this model, most parameters depend on properties of the sediment particles; the only

chemical-dependent property is the octanol-water partition coefficient.

Volatilization

Volatilization is the process by which PCBs are transported across the air-water interface.
A chemical’s tendency to volatilize is determined by the ratio of its equilibrium activities in air
and water (Henry's Constant). This ratio is a fundamental property of the chemical that is
defined by Henry’s Law. The value of Henry’s Constant may be calculated from the vapor
pressure of the chemical and its solubility in water (i.e., Henry’s Constant equals the vapor
pressure divided by the solubility) or it may be calculated from the equilibrium ratio of gas phase
and water phase concentrations in a laboratory experiment. A high Henry’s Constant is
indicative of a volatile chemical that preferentially accumulates in the air phase. A low Henry’s
Constant is indicative of a non-volatile chemical that preferentially accumulates in the water
phase. Values of Henry’s Constant are presented either in units of partial pressure per unit
aqueous concentration (e.g., atm-m’/mol) or as a dimensionless ratio of concentrations (e.g.,
(mol/m™)/(mol/m?)). The dimensionless ratio is derived from the dimensioned ratio by dividing
by the product of the universal gas constant and absolute temperature, i.e., RT, thus converting

pressure into concentration using the ideal gas law.

QEA, LLC 5-4 August 22, 2005

FAIRhiLEN e GEMdes 23 G EN des_Ressapension_Modeling_Altachmen_US0818.doc



Volatile chemicals have dimensionless Henry’s Constants greater than about 0.1 (0.0025
atm-m>/mol). As points of reference, the highly volatile chemicals vinyl chloride and oxygen
have Henry's Constants at 20°C of about 4 and 21 (0.1 and 0.5 atm-m’/mol), respectively.
Numerous experimental determinations of Henry's Constants for PCBs have been published
(e.g., Bopp 1983, Burkhard et al. 1985, Murphy et al. 1987, Dunnivant and Elzerman 1988,
Brunner et al. 1990). These studies have used various methodologies that have yielded differing
estimates. Values range from about 0.05 to 0.0005. They are highest for the lowest chlorinated
congeners and decrease as chlorination increases. Values for Aroclors 1242 and 1254, as
reported by Murphy et al. (1987) are about 0.1 and 0.008, respectively. While all of the reported
PCB Henry's Constants are below the level of volatile chemicals, they are of sufficient

magnitude to make volatilization a significant process, particularly in systems with large surface

areas and long residence times.

The PCB Henry’s Constants have a positive dependency on temperature. Laboratory
data indicate an approximate doubling of the Henry's Constant for every 10°C temperature
increase (Tateya et al. 1988, ten Hulscher et al. 1992), however, for this modeling application,

the Henry's Constant was held constant at the 25°C value

The rate at which volatilization occurs is dependent on the mass transfer coefficient at the
air-water interface and the concentration of PCBs in the water column. Only freely-dissolved
PCB can be transported across the interface and sorption to particulate or dissolved organic

carbon reduces volatilization. The equation used to describe PCB flux due to volatilization i3 as

follows:

S, = k—’“[c— Zai J
R\ H (E-5-3)

where: 5, is the PCB volatilization flux: k. is volatilization mass transfer coefficient; h is
the water depth; c is the dissolved phase PCB concentration in water; ¢y 15 vapor-

phase PCB concentration in air; and H is dimensionless Henry's Constant.
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The mass transfer coefficient (ki) is dependent on the rates of mass transfer through
relatively thin layers of water and air at the interface, which are in turn dependent on the
concentration gradients in the layers, and the diffusivity of PCBs in the layers (O’Connor 1983,
1984).

k, =—2= (E-5-4)

where: k, is vapor-phase mass transfer coefficient and k is water-phase mass transfer

constant.

E.5.4 Model Development

Development of the PCB fate model required specification of model inputs associated

with the dredge resuspension loads, desorption, and volatilization.

Resuspension PCB Loads

Total PCB concentrations in the sediment bed are calculated in the following manner.
Sediment volumes, based on primary texture description, are calculated for Thiessen polygons
and grid cells as described in Section E4.3. Using core data, a volume-weighted average
concentration by primary texture description is calculated down to the average dredge depth for
each Thiessen polygon. Both measured Total PCB concentrations and extrapolated Total PCB
concentrations are used for CL 1A, 2A, 2B, 2E, 2F, and 2G. Only measured concentrations are
used for CL 2C, 2R, 2D, and 2H. Abandoned locations are not included. The average Total
PCB concentrations for each primary texture description in a Thiessen polygon are used to

calculate a volume-weighted average Total PCB concentration for each grid cell by texture

description.

In order to estimate PCB concentrations for the three sediment classes used in the model,

the correlations developed in Section E.4.3 (Figure E-4-8) are used to calculate the average PCB
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concentration for each of the sediment classes. These estimated concentrations are weight-
averaged for the three sediment classes. Figures E-5-2 through E-5-4 show the average PCB

concentrations for the three sediment classes used in the modeling.

Desorption

The experiments performed by Carroll et al. (1994) was used to calibrate the PCB
desorption parameters. These experiments were considered to be the most appropriate source of
published data as it used field contaminated Hudson River sediments. Recent experiments
performed by Schneider et al. at the University of Maryland also have used field contaminated
Hudson River sediments. Some results of these experiments have been presented (Schneider

2004); however, the results have yet to be published.

Carroll’s experiments observed both short-term (days) and long-term (months) desorption
of PCBs from Hudson River sediments for a range of contaminant levels from 25 to 205 mg/kg.
The short-term portion of the desorption curve was chosen as the main calibration target. This
was chosen since the relevant time scales of transport between dredging locations and
monitoring stations (near and far-field) are on the order of minutes to hours. Moreover, the
desorption of 25 mg/kg contaminated sediment was used as it was felt that that level was
representative of the average levels found in the TIP. Figure E-5-5 shows the portion of this data

set that was used for calibration.

Inspection of Equations E-5-1 and E-5-2 shows a number of parameters are needed for
calibration. The organic carbon content was measured at 0.96%. The average particle radius
was estimated to be 220 um. Particle density was assumed at 2.65 g/cc based on typical values
for sand. The octanol/water partition coefficient, K, has been shown to be approximately
linearly related to laboratory determined K. values (Karickhoff 1981, 1984; Baker et al. 1997)
and it is common to assume that K, is equal to K. Since Kg, values of PCBs range over 3
orders of magnitude, increasing with increasing chlorination, the appropriate K, value to
describe partitioning of PCBs as a group (Total PCB in the model) will depend on congener
composition. Paired dissolved and particulate water data collected in the Upper Hudson River at

Thompson Island and Schuylerville in 2004 and 2005 (BMP, QEA and ESI 2004) yield an
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average total PCB K. of 10°*, Usin g the data shown in Figure E-3-5, the model was calibrated
(also shown) with a very high degree of agreement between model and data. The calibrated

parameters are given in Table E-5-1.

Table E-5-1. Desorption sub-model calibration parameters.

Parameter Value Units

% 0.25 cm/min

K. 1.0x107° cm/min
ratiog 0.75
fret 0.47

To assess the validity of the desorption sub-model, the model was compared to the results
of the Treatability Studies (DRET) performed by General Electric Company as described in the
main body of the Intermediate Design Report. These experiments investigated the settling and
PCB desorption of sediment by adding water to sediments, thoroughly agitating for one hour,
and then allowing to sit for one hour. After this, the overlying water was analyzed for sediment
and PCB. Although the intense and prolonged agitation of the sediments is not representative of
field conditions during dredging, these data were used a semi-quantitative validation of the
desorption model. Figure E-5-6 shows the dissolved PCB concentration predicted by the model
compared to the DRET results. Generally, the model fell within the range of the observed data.
There seems to be a slight underprediction of desorption of the model, however, this may be a

result of increased desorption due to the intense agitation of these sediments.

The desorption sub-model also agrees with the results (as yet unpublished) of
experiments conducted by Schneider et al. (2004). During these experiments, contaminated
Hudson River sediments were resuspended with very low turbulence in large tanks. The
resuspension ‘event’ lasted for three days. This was repeated three times with a one-day
quiescent phase in between each resuspension phase. The sediment and PCB concentrations
were monitored during each simulated event. For the purposes of predicting desorption due to
dredging, only the first simulated resuspension event is appropriate. During this event 20% of
total PCBs desorbed during the first hour and 40% desorbed during the first six hours. The six
hour desorption is most representative of the labile portion of the PCB desorption. Assuming

this value represents the entire labile phase desorption, it can be compared to the desorption sub-
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model calibration parameter, f.f, from Table E-5-1. The initial fraction labile in the model is

therefore 53% (1-f.), and is generally comparable to the 40% found by Schneider et al.

Volatilization

The overall volatilization mass transfer coefficient was calculated from water phase and
vapor phase mass transfer coefficients and from Henry's Constant as indicated in Equation E-5-4
The Henry’'s Constant for Total PCBs used in the model calculations was estimated as the
average of the values for the di-chlorinated congeners reported by Brunner et al. (1990) at 25°C.
Both experimentally determined and calculated Henry's Constants were included in the average
to yield a Henry’s Constant of 23.7 Pa-m3/mol (0.0136 unitless). Brunner’s predictive equation
calculates Henry’s Constants based on the number of chlorine atoms and number of chlorine

atoms in the ortho position:

Log H' =-1.38-0.32(no. of CI) + 0.18(no. of 0-Cl) (E-5-5)

Using an average Henry's Constant for di-chlorinated PCBs is a conservative estimate for
Total PCBs which allows for the evaluation of the importance of volatilization losses during

dredging.
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E.6  SIMULATION OF DREDGING OPERATIONS

E.6.1 Development of a Dredge Plan

The details of the development of the dredging plan are given in the main body of the
Intermediate Design Report. The dredging schedule was based on same the numerical grid that
was used for the resuspension modeling. The sediment volumes to be dredged were divided into
discrete volumes that reside below each corresponding river grid element. The total sediment
mass removed, dredge ID numnber, dredge start time, and dredge end time were specified for each
of these grid cells A base dredging plan was developed assuming no structural resuspension
controls. The planned dredging utilizes four dredges and covers the period from May 21, 2007

to October 2, 2007. Table E-6-1 presents the schedule used for the dredging simulations.

Figures E-6-1a and E-6-1b show graphical representations of the dredging schedule.

Table E-6-1. Dredging schedule for May 21 to October 2, 2007.
=

Dredge Eng. Design
Grid ID Dredge D Consideration | Factored Start Ti Finish Ti
Area Dredge Weight Time mualiaces i ol o
(1,2,3,4)
1 1 (tons) (hr)

20 | 20 NTIPDI 1 2X5 0.7 03/21/07 00:00 | 03/21/07 00:43
20 | 21 NTIPOI I 421.8 11.7 05/21/07 00:43 | 05/21/07 12:24
20 |22 NTIPOL 1 536.2 17.3 05/21/07 12:24 | 05/22/07 05:45
20 | 23 NTIPOI 1 63.8 2.1 05/22/07 05:45 | 05/22/07 0748
21 |19 NTIPOI 1 130.9 4.2 05/22/07 O07:48 | 05/22/07 12:02
21 | 20 NTIP(I | 1380.7 44.6 05/22/07 12:02 | 05/24/07 08:41
21 |21 NTIPOI 1 2096.3 117.8 | 05/24/07 08:41 | 05/31/07 06:30
21 | 22 NTIPO! 1 1603.3 105.1 05/31407 06:30 | 06/05/07 15:39
22 |19 NTIPO 1 6.9 0.2 068/05/07 15:39 | 06/05/07 15:52
22 |20 NTIPO1 1 928.3 60.9 06/03/07 15:52 | D&/I08/07 04:45
22 | 21 NTIPO1 1 1207.1 67.9 O8/0B/0T 04:45 | 06/12/07 (k36
22 | 22 | NTIPOI/NTIPO2A 1 | 1051.4 68.9 06/12/07 00:36 | 06/14/07 21:33
22 | 23 | NTIFOI/NTIPDZA 1 | 423.2 20.5 06/14/07 21:33 | 06/15/07 18:05
23 | 22 NTIPDZA 1 | 34 0.3 06/16/07 00:00 | 06/16/07 DD:16
23 123 NTIPD2A 1 | 0.3 0.0 06/16/07 00:16 | 06/16/07 00:17
24 |21 NTIPDZA | 0.5 0.0 06/16/07 00:17 | 06/16/07 00:18
24 | 22 NTIPOZA 1 2.3 0.2 06/16/07 00:18 | 06/16/07 00:32
24 |23 NTIPD2A 1 0.0 0.0 06/16/07 00:32 | 06/16/07 00:32
23 | 21 NTIPOZA | 29.7 1.6 06/16/07 D0:32 | 06/16/07 02:05
25 | 22 NTIPDZA 1 101.0 9.9 06/16/07 02:05 | 06/16/07 12:01
25 | 23 NTIFDZA 1 3.8 0.1 06/16/07 12:01 | 06/16/07 12:00
26 |21 NTIPD2A 1 126.9 3.5 06/16/07 12:09 | 06/16/07 15:40
26 | 22 NTIPDZA 1 314.8 20.6 06/16/07 15:40 | 06/18/07 12:18
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Dredge Eng. Design [
Grid ID Dredge D Consideration | Factored Start Thme Finish Time
Area (1.2.3.4) Dredge Weight Time
1 ] Al (tons) {hr)
26 | 23 NTIPOZA 1 38.2 1.9 061807 12:18 | 06/18/07 14:09
27 | 20 NTIPOZA 1 444 1.4 06/18/07 14:00 | 0&/18/07 15:36
27 | 21 NTIPOZA 1 257.0 14.4 O6/18/07 15:36 | 06/19/07 06:02
27 | 22 | NTIPOZA/NTIPOZB 1 402.3 39.6 06/19/07 06:02 | 0620007 21:37
27 |23 NTIPO2A 1 18.4 0.9 06/200/07 21:37 | 06/20/07 22:30
28 | 19 NTIPO2ZB 1 14.0 03 06/21/07 00:00 | 06/21/07 00:20
28 | 20 NTIF)2B 1 474.6 15.3 06/21/07 00:20 | 06/21/07 15:40
28 | 21 NTIPO2B 1 560.1 15.5 DE2107 15:40 | 06/22/07 07:12
28 | 22 NTIPO2B 1 621.0 20.1 08/22/07 07:12 | 06/23/07 03:16
2% | 23 NTIPO2ZB 1 58.9 1.4 06/23/07 03:16 | 06/23/07 04:42 |
29 | 19 NTIPO2B 1 138.1 34 06/23/07 04:42 | 06/23/07 08:03
29 | 20 NTIPZB 1 5724 28.2 06/23/07 08:03 | 06/25/07 12:12
20 | 21 NTIPO2B ] 906.5 18.8 DA25/07 12:12 | 06/26/07 07:02
20 | 22 NTIPO2B 1 737.0 17.9 Da26/07 07:02 | 06/27/07 D0:34
9 |23 NTIPOZB 1 783.6 19.0 06/27/07 00:54 | 06/27/7 19:535
30 | 19 NTIFD2ZB 1 5637 13.7 06/27/07 19:55 | (06/28/07 (09:35
30 | 20 NTIPOZB i 906.2 44.6 06/28/07 09:35 | 06/30/07 06:10
30 | 21 NTIPO2B 1 791.9 16.5 0630407 06:10 | 06/30¢/07 22:37
a0 | 22 NTIPOZB 1 41.5 1.7 063007 22:37 | 07/02/07 00:22
30 | 23 NTIFOZB ] 64.2 1.6 070207 00:22 | 070207 01:55
31 |19 NTIPOZB 1 §38.2 41.2 070207 01:55 | 07/03/07 19:00
31| 20 NTIFO2B 1 1174.9 24.4 070307 19:09 | 07/03/07 19:34
31 | 21 NTIPO2B | 963.0 20,0 O7/05/07 19:34 | 07/06/07 15:35
31 | 22 NTIPOZB ] 824.6 30.0 07/06/07 15:35 | 07/07/07 21:34
31 | 23 NTIPO2B 1 440 1.1 07/07/07 21:34 | O7/07/07 22:38
32 18 NTIPO2B | 221.9 5.4 O7/07/07 22:38 | 07/09/07 04:01
32 |19 NTIPOZB 1 3893.0 944 O07/0%/07 04:01 | 07/13/07 02:24
32 | 20 NTIFO2ZB 1 20712 61.7 07/13/07 02:24 | 07/16/07 16:08
32 | 21 NTIPOZB 1 1532.8 319 07/16/07 16:09 | 07/18/07 00:00
32 | 22 NTIFO2BE 1 12953 47.1 O07/18/07 00:00 | 07/19/07 23:07
32 |23 NTIF2B 1 227.1 8.3 07719407 23:07 | 07/20/07 07:22
33 | 18 NTIPOZB 1 67.3 24 0720007 07:22 | 07/20/07 09:49
33 |19 NTIPO2B 1 1320.3 48.0 O7/20007 09:49 | 07/23/07 09:30
33 | 20 NTIPOZB 1 2109.1 76.7 07/23/07 09:50 | 07/26/07 14:32
33|21 NTIFO2ZB 1 1555.1 36.6 07/26/07 14:32 | O7/28/07 23.06
33 | 22 NTIPOZB i 1389.8 50.6 O07/28/07 23:06 | 080107 01:41
33 | 23 NTIP)ZE 1 27.7 1.0 Q017 01:41 | 080107 (02:41
34 |19 NTIPO2B 1 1196.3 29.0 080107 02:41 | 08A2/07 07:41
34 | 20 NTIPOZB 1 13394 38.2 08207 07:41 | 0B/03/07 21:55
35 |19 NTIPO2B 1 905.8 22.0 D8/M3/07 21:55 | 08/04/07 19:32
35 | 20 NTIPOZB 1 21554 44.8 080407 19:52 | 08/07/07 16:40
36 | 19 NTIPO2B I 1581.7 38.3 ORA7/07 16:40 | 0B/0907 07:01
36 | 20 NTIPOZB 1 31252 4.9 08/09/07 07:01 | 08/12/07 23:538
37 | 18 NTIPOZB i 0.5 0.2 08/12/07 23:58 | 08/13/07 012
37 | 19 NTIPOZB 1 713.1 17.3 081307 00:12 | 08/13/07 17:29
37 | 20 NTIP)ZB ] 1168.7 243 08/13/07 17:20 | 0B/14/07 17:46
38 | 17 NTIPO2B 1 169.5 4.1 08/14/07 17:46 | 08/14/07 21:33
3% | 18 NTIPO2ZB 1 651.0 15.8 08/14/07 21:53 | 08/15/07 13:40
38 | 19 NTIFD2B 1 735.0 17.8 08/15/07 13:40 | 08/16/07 07:29
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Dredge 1_-1'ng+ : G
Grid ID Dredge m | Consideration | Factored | o\ iy | Finish Time
Area (1.2.3.4) Dredge Weight Time
I ] T (tons) (hr)
39 | 16 NTIPOZB 1 673 1.6 08/16/07 07:29 | 08/16/07 09:07
39 117 NTIPO2B 1 T4.6 17.1 08/16/07 09:07 | 08/17/07 02:12
39 | 18 NTIPO2B 1 610.1 14.8 0817007 02:12 | 08/17/07 17:00
40 | 15 | NTIPO2B/NTIPO2F ] 260.8 0.5 08/17/07 17:00 | 08/18/07 02:29
14 g NTIPO2C 2 31.5 1.3 06/18/07 00:00 | 06/18/07 01:18
15 2 NTIPO2C 2 92.0 3.8 06/ 18/07 01:18 | 06/18/7 05:08
15 3 NTIPD2C 2 186.3 1.1 06/18/07 05:08 | 06/18/07 12:52
15 | 4 NTIPO2C 2 170.4 1.1 06/18/07 12:52 | 06/18/07 19:57
15 ] 5 NTIPO2C 2 210.7 17.8 06/18/07 19:37 | 06/19/07 13:43
15 6 NTIPO2C 2 203.7 8.5 06/19/07 13:43 | 06/19/07 22:11
16 1 NTIPO2C 2 167.3 8.1 06/19/07 22:11 | 06/20/07 06:18
16 | 2 NTIPO2C 2 355.7 35.0 06/20/07 06:18 | 0621707 17:18
16 | 3 NTIPO2C 2 251.1 10.4 0621407 17:18 | 06/22/07 03:44
16 | 4 NTIPO2C 2 149.1 6.2 0622007 03:44 | 06/22/07 09:56
16 | 5 NTIPO2C 2 148.9 6.2 0622407 09:56 | 06/22/07 16:07
16 | 6 NTIPO2C 2 258.3 10.7 06/22/07 16:07 | 06/23/07 02:51
17 | O NTIPO2C 2 258 1.3 06/23/07 02:51 | 06/23/07 04:06
17 1 NTIPO2C 2 148.9 7.2 06/23/07 04:06 | 06/23/07 11:20
17 2 NTIPO2C 2 162.1 6.7 06/23/07 11:20 | 06/23/07 18:04
17 | 3 NTIPO2C 2 70.5 2.9 06/23/07 18:04 | 0&/23/07 21:00
17 | 4 NTIPD2C 2 60.3 2.5 06/23/07 21:00 | 06/23/07 23:30
17 | .5 NTIP02C 2 347.5 29.3 06/23/07 23:30 | 06/26/07 04:48
17 ] NTIPO2C 2 300.6 12.5 06/26/07 (4:48 | 06/26/07 17:17
18 | 3 NTIP02C 2 77.4 3.2 06/26/07 17:17 | 06/26/07 20:30
18 | 4 NTIPO2C 2 293.8 12.2 06/26/07 20:30 | 06/27/07 08:43
18 | 5 NTIPO2C 2 314.0 13.0 06/27/07 08:43 | 06/27/07 21:46
19 | 0 NTIPD2C 2 30.5 1.5 0627007 21:46 | 06/27/07 23:15
19 1 NTIPO2C 2 101.9 4.9 O6/27/07 23:15 | 06/28/07 04:11
19 | 2 NTIPD2C 2 161.7 6.7 O6/28/07 04:11 | 06/28/07 10155
19 3 NTIPO2C 2 319.3 26.9 06/28/07 10:55 | 06/29/07 13:50
19 | 4 NTIPO2C 2 347.2 14.4 06/29/07 13:50 | 06/30/07 04:16
20 1 0 NTIPO2C 2 26.8 1.3 D6/30/07 04:16 | 06/30/07 05:34
20 1 NTIPO2C 2 221.9 11.1 0630007 05:34 | 06/30/07 16:37
20 | 2 NTIPO2C 2 310.9 26.2 06/30/07 16:37 | 07/02/07 18:50
20 | 3 NTIPO2C 2 353.5 14.7 07/02/07 18:50 | 07/03/07 09:31
20 | 4 NTIPOZC 2 371.6 15.4 07/03/07 09:31 | 07/05/07 00:58
21 0 NTIPD2C 2 0.0 0.0 07/05/07 00:38 | O7/05/07 00:58
21 1 NTIPO2C 2 192.2 18.9 07/05/07 00:58 | 07/05/07 19:52
21 2 NTIPO2C 2 346.5 202 07/05/07 19:52 | 07/07/07 01:05
21 3 NTIP(2C 2 399.9 337 07/07/07 01:05 | 07/09/07 10:49
21 4 NTIPO2C 2 415.7 350 07/09/07 10:49 | 07/10007 21:51
2] 3 NTIPO2C 2 4139 349 O/ 10007 21:51 | 07712007 08:45
22 10 NTIPD2C 2 23 0.2 07/12/07 08:45 | 07/12/07 08:55
22 1 NTIPO2C 2 291.2 21.2 07/12/07 08:55 | 07/13/07 06:06
22 ] 2 NTIPO2C 2 627.3 45.6 07/13/07 06:06 | 07/16/07 03:44
22 3 NTIPO2C 2 410.5 60.6 O7/16/07 03:44 | O7/18/07 16:18
22 | 4 NTIPO2C 2 442.0 32.1 07/18/07 16:18 | 07/20007 00:27
22 15 NTIPO2C 2 457.5 33.3 07/20/07 00:27 | 07/21/07 09:43
23 1 0 NTIPO2C 2 39.3 2.2 07/21/07 09:43 | 07/21/07 11:53
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Dredge ?.ng. ‘ Design
Grid ID Dredge | Consideration | Factored | o qere | Finish Time
Area (1.2.3.4) Dredge Weight | Time
I ] it {tons) {hr)
23 1 NTIPO2C 2 488.3 17.8 07/21/07 11:53 | 07/23/07 05:39
23 2 NTIPO2C 2 462.2 19.5 07/23/07 05:39 | 0724707 01:08
23 3 NTIPO2C 2 380.7 7.9 0724407 01:08 | 07/24/07 09:03
23 4 NTIFQ2C 2 531.0 11.2 0724007 09:03 | 07/24/07 20:13
23 5 NTIPD2C 2 547.1 11.4 0724007 20:13 | 07/25/07 07:35
24 0 NTIPO2C 2 209 0.5 07/25/07 07:35 | 0772507 08:05
24 i NTIPOZC 2 4447 10.8 07/25/07 08:05 | 07/25/07 18:53
24 2 NTIPO2C 2 544.2 11.3 07/25/07 18:53 | 07/26/07 06:11
24 3 NTIPO2C 2 GE4.1 14.2 0726/07 06:11 | 07/26/07 20:24
24 4 NTIPO2C 2 364.4 15.4 0726007 20:24 | 07/27/07 11:46
24 5 NTIPO2C 2 430.1 3.9 07727007 11:46 | 07727007 20:42
25 0 NTIPOZC 2 31.2 1.3 07/27/07 20:42 | 07/27/07 21:50
25 1 NTIPO2C 2 371.7 13.5 O7/2707 21:50 | 07/28/07 11:21
25 2 NTIPO2C 2 684.8 50.5 0728007 11:21 | 07/31/07 13:53
23 3 NTIPD2C 2 1084.9 39.5 O7/31/07 13:53 | 08/02/07 05:20
25 4 NTIPO2C 2 523.6 190} 08/02/07 05:20 | 08/0307 00:22
25 3 NTIPO2C 2 102.2 6.0 08/03/07 00:22 | 080307 06:24
26 | O NTIPO2C 2 12.8 0.3 08/03/07 06:24 | 08A03/07 06:43
26 1 NTIPOZC 2 257.8 6.3 ORA03/07 06:43 | D8/03/07 12:58
26 2 NTIPO2C 2 466.4 11.3 OB/03/07 12:58 | O8/04/07 00:17
26 3 NTIFO2C 2 179.1 37 ORO0T 00:17 | 0B/04/07 04:00
26 4 NTIPO2C 2 269.2 5.6 080407 04200 | 08/04/07 09:36
26 15 NTIF)2C 2 4343 9.0 0804007 09:36 | 08/04/07 18:37
27 0 NTIPO2C 2 T8.6 1.9 OB/O4/07 18:37 | 08/04/07 20:32
27 1 NTIPO2C 2 312.3 1.6 OR04/07 20032 | 0B/06/07 04:06
27 2 NTIPO2C 2 507.2 10.5 0B/06/07 04:06 | 0B/06/07 14:38
27 3 NTIFQ2C 2 140.8 29 OR06/07 14:38 | 0D8/06/07 17:34
27 4 NTIPO2C 2 12.3 03 OR/DG/0T 17:34 | DEOGADT 17:49
27 5 NTIPO2C 2 182.8 4.4 08/06/07 17:49 | 08/06/07 22:15
28 0 NTIPO2C/NTIPOZE 2 1503 3.6 08/06/07 22:15 | 08707 01:54
28 1 NTIPDZC/INTIPOZE 2 492.6 11.9 OBO7/07 01:54 | 0BATIOT 13:51
28 2 NTIPO2C/NTIPOZE 2 140.0 2.9 080707 13:51 | OB/T/OT 16:45
28 | 4 NTIPOZE 2 10.4 0.3 ORABOT 0000 | 08/08/07 00:15
28 5 NTIPOZE 2 3.7 0.2 OB/08/07 00:15 | O/0807 Q0:27
29 0 NTIPZE 2 237.5 8.6 08/08/07 00:27 | 08/08/07 09:06
29 1 NTIPOZE 2 304.2 7.4 08/08/07 09:06 | DB/AOB/0T 16:29
29 2 NTIPOZE 2 3155 6.6 08/08/07 16:29 | 080807 23:02
29 3 NTIPOZE 2 79.4 1.6 OB/08/07 23:02 | 0B/09/07 k41
29 | 4 NTIPOZE 2 226.2 5.5 O8/09/07 00:41 | 0B/05/07 06:10
20 3 NTIPOZE 2 210.0 10.3 0R/09/07 06:10 | 08/09/07 16:30
30 1 NTIPOZE 2 350.6 8.3 03/009/07 16:30 | 08/10/07 01:00
30 2 NTIPOZE 2 458.1 22.5 08/10/07 01:00 | 08/10/07 23:32
30 3 NTIPOZE 2 200.3 4.2 08/10/07 23:32 | 08/11/07 03:42
30 4 NTIPOZE 2 336.5 8.2 08/11/07 03:42 | 08/11/07 11:51
30 i) NTIPOZE 2 458.6 11.1 08/11/07 11:51 | Q8/11/07 22:59
31 | NTIPOZE 2 194.2 4.7 08/11/07 22:59 | (8/13/07 03:41
31 2 NTIP(ZE 2 348.5 8.5 O8/13/07 03:41 | 08/13/07 12:08
31 3 NTIPOZE 2 27.0 0.9 08/13/07 12:08 | 08/13/07 13:03
31 4 NTIPOZE 2 330.2 13.9 08/13/07 13:03 | 08/14/07 02:58
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Dredge l_*lng. , | Design
Grid ID Dredge D Consnderatjun Fﬂt}ur\ed SR Finish Time
Area (123.4) Dredge Weight | Time

I 1 L (tons) (hr)

31 | 5§ NTIPOZE 2 666, 1 16.1 08/14/07 02:58 | 08/14/07 19:07
32 | 1 INTIPOZE 2 269.0 6.5 08/14/07 19:07 | 08/15/07 01:39
32 | 2 NTIFPO2E o 460.0 11.2 08/15/07 01:39 | 08/15/07 12:48
32 | 3 NTIFO2E 2 370.0 7.7 D8/15/07 12:48 | 08/15/07 20:29
32 | 4 NTIPOZE 2 534.9 11.1 08/15/07 20:29 | 0&/16/07 07:36
32 | 5 NTIPOZE 2 356.5 11.6 08/16/07 07:36 | 08/16/07 19:10
33 |1 NTIPO2E p) 326.4 7.9 08/16/07 19:10 | 08/17/07 03:05
33| 2 NTIP(OZE 2 607 .4 14.7 08/17/07 03:05 | 08/17/07 17:49
33 | 3 NTIPOZE 2 572.9 11.9 08/17/07 17:49 | 08/18/07 05:43
33 | 4 NTIFO2E 2 476.9 9.9 OR/18/07 05:43 | 08/18/07 15:38
33 k] NTIPOZE 2 385.7 8.0 0&/18/07 15:38 | 08/18/07 23:39
33 | 6 NTIFO2E 2 1636.0 34.0 08/18/07 23:39 | O%/21/07 09:39
4|0 NTIP(ZE 2 253.6 0.6 082107 09:39 | 082107 10:16
34 | 1 NTIP(ZE 2 320.9 1.8 08/21/07 10:16 | 08/21/07 18:03
34 2 NTIPOZE 2 541.1 13.1 08/21/07 18:03 | 08/22/07 07:10
34 | 3 NTIFO2E 2 597.1 25.2 0R/22/07 07:10 | 08/23/07 08:21
34 4 NTIPO2E 2 252.3 3.2 08/23/07 08:21 | 08/23/07 13:35
34 | 5 NTIPOZE 2 166.0 3.5 08/23/07 13:35 | 08/23/07 17:02
4 | 6 NTIP2E 2 19393 40.3 08/23/07 17:02 | 08/25/07 09:20
55 1 NTIPOZE 2 216.2 5.2 08/25/07 09:20 | 08/25/07 14:35
5.1 2 NTIPI2E 2 451.7 22.2 08/25/07 14:35 | 08/27/07 12:4%
35 3 NTIPOZE 2 5247 10.9 0827007 12:48 | 08/27/07 23:42
35 | 4 NTIPO2E 2 474.2 9.9 08/27/07 23:42 | 0&/28/07 (9:34
35 5 NTIPOZE 2 26.0 0.3 08/28/07 0934 | 08/28/07 10:06
35 )| 1 NTIFO2E 2 26.9 0.6 08/28/07 10:06 | 0B/28/07 10:40
36 | 1 NTIPOZE/NTIPO2F 2 141.9 32 | OB/28/07 10:40 | 08/28/07 15:50
36 | 2 | NTIPOZE/MNTIPO2F 2 268.7 6.5 O8/28/07 15:50 | 08/28/07 22:20
36 | 3 | NTIPOZENTIPOZF i 99.7 2.1 0B/28/07 22:20 | DB/29/07 00:25
36 | 4 NTIP(ZE 2 1322 2.7 08/20/07 00:25 | 08/29/07 03:10
6 | 5 NTIP(OZE 2 20.7 0.4 08/29/07 03:10 | 08/29/07 03:35
6 | 7 NTIPO2F 2 89.7 19 O8/30/07 00:00 | 08/30/07 01:51
37 | 1 NTIPO2F o 160.2 3.9 0R/30/07 01:51 | 08/30/07 05:44
it | 2 NTIPO2F Z 267.8 | 6.3 08/30/07 05:44 | 08/30/07 12:14
37 ] 3 NTIP2F g 335.6 | 1441 0830007 12:14 | OR/31/07 02:23
37 | 4 NTIP(2F 2 73.9 1.5 08/31/07 02:23 | 08/31/07 03:55
3T L5 NTIPO2ZF 2 25.9 0.5 083107 03:55 | 083107 04:27
37 | 6 NTIPOZF 2 195.6 4.1 08/31/07 04:27 | 08/31/07 08:31
i3 | 0 NTIFO2ZF 2 7 0.3 08/31/07 08:31 | 08/31/07 0R:48
38 | 1 NTIPOZF 2 305.0 111 08/31/07 08:48 | 0B/31/07 19:54
B | 2 NTIF02F 2 264.7 6.4 08/31/07 19:54 | 09/01/07 02:19
8| 3 NTIP(2F 2 226.5 4.7 09/01407 02:19 | 09/01/07 07:01
3R | 4 NTIP(R2F 2 299.9 6.2 09/01/07 07:01 | 09/02/07 13:15
|3 NTIPO2F ] 375.5 7.8 09/02/07 13:15 | 09/02/07 21:03
3B | 6 NTIPO2F 2 498.9 10.4 090207 21:03 | 09/04/07 07:25
9|0 IWTIP(O2F 2 1.1 0.0 09/04/07 07:25 | 09/04/07 07:28
39 | 1 NTIPO2F 2 137.6 5.0 09/04/07 07:28 | 09/04/07 12:28
39 | 2 NTIPO2F 2 305.9 15.0 09/04/07 12:28 | 09/05/07 03:31
39 | 3 NTIPO2F 2 311.8 6.5 09/05/07 03:31 | 09/05/07 09:59
39 | 4 NTIPO2F 2 447.2 9.3 09705407 09:59 | 09/05/07 19:17
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Dredge Eng, g Deaign
Grid ID Dredge D Cnnmdemt.mn Fuc.tured Sitart Time Finish Time
Area Dredge Weight Time
(1,2,3,4)

1 ] {tons) (hr}

39 5 NTIPO2F 2 376.0 7.8 09/05/07 19:17 | 09/06/07 03:06
39 (5] NTIPOZF 2 335.0 7.4 Q90607 03:06 | 09/06/07 10:29
39 7 NTIPO2ZF 2 3833 8.0 09/06/07 10:29 | 09/06/07 18:27
40 1 NTIPO2ZF 2 10.6 0.4 09/06/07 18:27 | 09/06/07 18:50
4{) 2 NTIF(2F 2 227 0.5 09/06/07 18:50 | 09/06/07 19:23
40 3 NTIPO2E el 33.6 0.7 090607 19:23 | 09/06/07 20004
40 | 4 NTIPO2F 2 41.7 0.9 0X06/07 20004 | 09/06/07 20:56
40 5 NTIFZF 2 187.8 3.9 090607 20056 | 09/07/07 00:51
40 5] NTIPZF 2 314.4 13.3 09407707 (51 | 09/07/07 14:06
40 ¥ NTIFOZE 2 352.9 1.3 0907707 14:06 | 09/07/07 21:26
40 8 NTIPOZF 2 434 8 9.0 09007707 21:26 | 09/08/07 06:28
41 1 NTIPO2F 2 63.4 23 09/08/07 06:28 | 09/08/07 08:47
41 2 NTIPO2ZF & 196.7 4.8 09/08/07 08:47 | 09/08/07 13:33
41 3 NTIPOZF 2 113.5 48 09/08/07 13:33 | 09/08/07 18:20
41 4 NTIPOZF 2 17.6 0.4 09/08/07 18:20 | 09/08/07 18:42
4] 5 NTIPO2F 2 21.5 0.4 09/08/07 18:42 | 09/08/07 19:00
41 6 NTIP(O2F 2 704 1.5 090807 19:09 | 09/08/07 20:37
4] 7 NTIPO2F 2 125.3 2.6 00/08/07 20:37 | 09/08/07 23:13
41 8 NTIPO2F 2 1949 4.1 09/08/07 23:13 | 09/10/07 03:16
4] 9 NTIPO2F 2 191.7 4.0 09/10/07 03:16 | 09/10/07 07:15
41 10 NTIPO2F 2 57.0 1.9 0910007 07:15 | 09/10/07 09:10
4] 11 NTIPO2F 2 178.2 3.7 09/ 10407 09:10 | 09/10/07 12:53
41 12 NTIP(ZF 2 323.0 6.7 0910407 12:53 | 09/10/07 19:35
41 13 NTIPO2E 2 406.5 17.1 09/ 10407 19:35 | 09/11/07 12:43
41 14 NTIPZF 2 431.8 9.0 09/11/07 12:43 | 09/11/07 21:42
41 15 NTIPO2ZE 2 295.5 f.1 09/11/07 21:42 | 09/12/07 03:50
42 0 NTIPOZF 2 0.0 0.0 0912007 03:50 | 09/12/07 03:50
42 1 NTIPOZF 2 1799 6.5 09/12/07 03:50 | 09/12/07 10:22
42 2 NTIPO2F 2 173.2 4.2 QO712/07 10:22 | 09/12/07 14:34
42 3 NTIPOZF 2 305.0 6.3 09712007 14:34 | 0971207 2(:55
42 4 NTIPO2F 2 3457 14.6 09012007 20:55 | 09/13/07 11:29
42 ] NTIPOZF 2 262.1 5.4 09/13/07 11:29 | 09/13/07 16:56
42 (3] NTIPO2F 2 2067 43 09/13/07 16:56 | 09/13/07 21:13
42 7 NTIPOZF 2 240.0 5.0 0971307 21:13 | 09/14/07 02:13
42 8 NTIPOZF 2 213.1 4.4 09/14407 02:13 | 09/14/07 (6:38
42 9 NTIFO2F 2 2903 6.0 09714007 06:38 | 09/14/07 12:40
42 10 NTIPO2F 2 168.6 7T 09/14407 12:40 | 09/14/07 20:20
42 | 11 NTIFQ2F 2 3806 79 0971407 20:20 | 09/15/07 04:14
42 | 12 NTIPO2ZF 2 285.3 5.9 09/15/07 04:14 | 09/15/07 10:10
42 | 13 NTIPO2F 2 3094 6.4 09/15/07 10:10 | 09/15/07 16:36
43 0 NTIPO2F 2 3.7 0.1 09/1507 16:36 | 09/15/07 16:44
43 l NTIPO2F 2 206.0 75 09/15/07 16:44 | 09/17/07 00:13
43 2 NTIPO2F 2 823 2.0 0917007 00:13 | 09/17/07 02:13
43 3 NTIPO2F 2 27.7 0.7 09/17/07 02:13 | 09/17/07 02:54
43 4 NTIPO2F 2 105.1 2.2 09/ 17/07 02:54 | 09/17/07 05:05
43 5 NTIPO2F 2 126.2 2.6 0917007 05:05 | 09/17/07 07:42
43 G NTIPQ2F 2 22172 4.6 09/17/07 07:42 | 09/17/07 12:19
43 7 NTIPO2F 2 224.4 4.7 09/17/07 12:19 | 09/17/07 16:59
43 8 NTIPO2F 2 172.9 3.6 09/17/07 16:59 | 09/17/07 20034
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Dredge Eng. ‘ Design
Grid ID Dredge D Consideration Fac.mred Start Time Finish Time
Area (1234) Dredge Weight | Time
I 1 o (tons) (hr)

43 | 9 NTIPO2F 2 237.9 49 0917007 20:34 | 09/18/07 01:31
43 NTIPOZF 2 201.5 4.2 09/18/07 01:31 | 09/18/07 05:42
43 | 11 NTIPOZF 2 157.6 3.3 09/18/07 05:42 | 09/18/07 08:59
4 | 1 NTIPOZF 2 6.7 0.2 09/18/07 08:59 | 09/18/07 09:13
44 | 2 NTIPO2ZF 2 71.3 28 09/18/07 09:13 | 09/18/07 12:02
44 | 3 NTIPOZF 2 2143 5.2 09/18/07 12:02 | 09/18/07 17:14
44 | 4 NTIPO2F 2 221.9 4.6 09/18/07 17:14 | 09/18/07 21:51
44 | 5 NTIPOZF 2 93.0 1.9 0971807 21:51 | 09/18/07 23:47
44 | 6 NTIPOZF 2 85.7 1.8 09/18/07 23:47 | 09/19/07 01:33
4 | 7 NTIPOZF 2 143.3 3.0 09/19/07 01:33 | 09/19/07 04:32
44 | 8 NTIPOZF 2 175.1 3.6 09/19/07 04:32 | 09/19/07 08:10
44 | 9 NTIPO2F 2 202.0 4.2 09/19/07 08:10 | 09/19/07 12:22
44 | 10 NTIPO2F 2 163.9 3.4 00/19/07 12:22 | 09/19/07 15:47
45 | 0 NTIPO2ZF 2 0.0 0.0 09/19/07 15:47 | 09/19/07 15:47
45 1 NTIPDZF 2 19.5 0.7 09719407 15:47 | 09/19/07 16:29
45 | 2 NTIPOZF 2 64.2 23 09/19/07 16:29 | 09/19/07 18:49
45 | 3 NTIPOZF 2 83.2 2.0 09/19/07 18:49 | 09/19/07 20:50
45 | 4 NTIPOZF 2 144.1 3.5 09/19/07 20:50 | 09/20/07 00:20
45 | 5 NTIPOZF 2 47.7 1.0 09720007 00:20 | 09720007 01:20
45 6 NTIPO2F 2 0.7 0.0 0920007 01:20 | 0920007 01:21
46 | 3 NTIPO2G 2 0.0 0.0 0972107 00:00 | 09/21/07 00:00
46 4 NTIPO2G 2 734 1.5 092107 00:00 | 09/21/07 01:31
46 | 5 NTIP02G 2 217.5 9.2 09/21/07 01:31 | 09/21/07 10:41
46 | 6 NTIPD2G 2 368.3 7.7 09/21/07 10:41 | 09/21/07 18:20
47 | 0 NTIPO2G 2 0.0 0.0 09/21/07 18:20 | 09/21/07 18:20
47 1 NTIPO2G 2 220 0.5 09/21/07 18:20 | 09/21/07 18:52
47 | 2 NTIPO2G 2 523 1.3 09/21/07 18:52 | 09/21/07 20:08
47 | 3 NTIPO2G 2 64.7 1.6 09721707 20:08 | 09/21/07 21:43
47 | 4 NTIPO2G 2 114.1 2.8 0972107 21:43 | 09/22/07 00:28
47 | 5 NTIPO2G 2 121.9 25 0972207 00:28 | 09/22/07 03:00
47 | 6 NTIP0O2G 2 137.5 5.8 09/22/07 03:00 | 09/22/07 08:48
47 7 NTIPD2G 2 132.7 2.3 0972207 08:48 | 0972207 11:34
47 | 8 NTIP02G 2 164.2 3.4 0922007 11:34 | 09/22/07 14:59
48 | 1 NTIPD2G 2 494 1.2 09/22/07 14:59 | 09/22/07 16:10
48 2 NTIPO2G 2 854 2.1 09/22/07 16:10 | 09/22/07 18:15
48 | 3 NTIPO2G 2 120.8 2.9 09/22/07 18:15 | 09/22/07 21:10
48 4 NTIPOZG 2 137.5 5.8 0972207 21:10 | 09/24/07 02:58
43 | 5 NTIPO2G 2 154.2 3.2 09/24/07 02:58 | 09/24/07 06:10
48 | 6 NTIPO2G 2 118.5 2.5 09/24/07 06:10 | 09/24/07 08:38
48 | 7 NTIPO2G 2 144.6 3.0 09/24/07 08:38 | 09/24/07 11:38
48 | 8 NTIPO2G 2 234.2 4.9 09/24/07 11:38 | 09/24/07 16:30
48 | 9 NTIP02G 2 334.8 7.0 09/24/07 16:30 | 09724007 23:28
48 | 10 NTIP02G 2 284.1 5.9 09/24/07 23:28 | 09/25/07 05:22
48 | 11 NTIPO2G 2 299.6 6.2 09/25/07 05:22 | 09/25/07 11:36
49 | 0 NTIPO2G 2 0.0 0.0 09/25/07 11:36 | 09/25/07 11:36
49 | 1 NTIP02G 2 156.3 38 09/25/07 11:36 | 09/25/07 15:23
49 | 2 NTIPD2G 2 235.6 5.1 09/25/07 15:23 | 09/25/07 21:06
49 | 3 NTIPO2G 2 231.1 5.6 09/25/07 21:06 | 09/26/07 02:42
49 | 4 NTIPO2G 2 263.0 55 09/26/07 02:42 | 09/26/07 08:10
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Dredge ].Eng+ : Design
Grid ID Dredge iDB Cumiderat:lon Fac_tured Start Time Finlsh Time
Area (123.4) Dredge Weight Time
T .3 gt (tons) (hr)
49 | 5 NTIP02G Z 2159 4.3 09/26/07 08:10 | 09/26/07 12:39
49 | 6 NTIFO2G 2 198.5 4.1 09/26/07 12:39 | 09/26/07 16:47
49 | 7 NTIP02G 2 193.2 4.0 09/26/07 16:47 | 09/26/07 20:48
010 NTIP0ZG 2 11.7 0.3 09/26/07 20:48 | 09/26/07 21:05
50 |1 NTIPO2G 2 259.5 6.3 09/26/07 21:05 | 09/27/07 03:23
50 | 2 NTIPO2G 2 379.0 9.2 09/27/07 03:23 | 09/27/07 12:34
50 | 3 NTIPO2G 2 374.8 7.8 09/27/07 12:34 | 0%/27/07 20:21
0 4 NTIPO2G 2 2883 6.0 09/27/07 20:21 | 09/28/07 02:21
50 | 5 NTIPO2G 2 289.6 6.0 09/28/07 02:21 | 09/28/07 08:22
30| 6 NTIP02G 2 3474 7.2 09/28/07 08:22 | 09/28/07 15:35
51 | 0 NTIPOZG 2 0.0 0.0 09/28/07 15:35 | 09/28/07 15:35
51 I NTIPD2G 2 199 .4 4.8 09/28/07 15:35 | 09/28/07 20:25
51 | 2 NTIPO2G 2 336.5 8.2 09/28/07 20:25 | 09/29/07 04:35
31 13 NTIPO2G 2 362.3 8.8 09/2907 04:35 | 09/29/07 13:22
51 | 4 NTIPO2G z 284.3 3.9 09/29/07 13:22 | 09/29/07 19:16
51 | 5 NTIPDZG 2 310.9 6.5 09/29/07 19:16 | 10/01/07 01:44
51 | 6 NTIPD2G 2 297.5 6.2 10/01/07 01:44 | 10/01/07 07:55
52 | 1 NTIPD2G 2 145.0 35 10/01/07 07:55 | 10/01/07 11:26
52 | 2 NTIPD2G 2 3324 8.1 10/01/07 11:26 | 10/01/07 19:30
3253 NTIPD2G 2 364.0 8.8 10/01/07 19:30 | 1WO2/07 04:19
52 | 4 NTIPO2G 2 372.2 7.7 1000207 04:19 | 10/02/07 12:03
S2: | =8 NTIF02G 2 397.1 8.3 10/02/07 12:03 | 10/02/07 20:19
14 | 9 NTIPO2C 3 30.6 4.3 06/18/07 00:00 | 06/18/07 04:16
14 | 10 NTIFQ2C 3 0.1 0.0 06/18/07 04:16 | D6/18/07 04:16
15 | 7 NTIPO2C 3 150.4 7.5 06/18/07 04:16 | 06/18/07 11:46
15 | 8 NTIPO2C 3 224.7 18.9 06/18/07 11:46 | 06/19/07 06:42
15 | 9 NTIPD2C 3 196.3 8.2 06/19/07 06:42 | 06/19/07 14:52
15 [ 10 NTIFO2C 3 51.8 2.2 06/19/07 14,52 | 06/19/07 17:01
16 | 7 NTIPO2C 3 282.1 11.7 06/19/07 17:01 | 0&/20/07 04:45
16 | &8 NTIPO2C 3 282.8 11.8 06/20/07 04:45 | 06/20/07 16:30
16 | 9 NTIPO2C 3 249.0 10.3 06/20/07 16:30 | 06/21/07 02:51
16 | 10 NTIPQ2C 3 208.0 17.5 06/21/07 02:51 | 06/21/07 20:23
16 |11 NTIP(2C 3 2578 21.7 06/21/07 20:23 | 06/22/07 18:07
16 | 12 NTIPD2C 3 188.0 7.8 06/22/07 18:07 | 06/23/07 01:56
16 | 13 NTIPO2C 3 328 1.4 06/23/07 01:56 | D6/23/07 03:18
| 7 ) NTIPD2C 3 281.8 11.7 06/23/07 03:18 | 06/23/07 15:00
17 | B NTIPO2C 3 424.6 17.6 06/23/07 15:00 | 06/25/07 08:39
17 | 9 NTIPQ2C 3 378.5 15.7 06/25/07 08:39 | 06/26/07 0023
17 | 10 NTIP02C 3 324.5 13.5 06/26/07 D0:23 | 06/26/07 13:52
17 | 11 NTIPO2C 3 240.2 10.0 06/26/07 13:52 | 06/26/07 23:51
17 | 12 NTIPO2C 3 6.9 0.3 06/26/07 23:51 | 06/27/07 00:08
18 | 6 NTIPD2C 3 190.2 16.0 06/27/07 00:08 | 06/27/07 16:11
12 | 7 NTIPD2C 3 191.3 8.0 06/27/07 16:11 | 06/28/07 00:08
18 | 8 NTIPO2C 3 143.8 6.0 06/28/07 00:08 | 0&6/28/07 06:06
18 [ § NTIPD2C 3 7.3 0.3 06/28/07 06:06 | 06/28/07 06:25
19 | 3 NTIPO2C 3 358.2 30.2 D6/28/07 06:25 | D6/29/07 12:37
19 [ 6 NTIPO2C 3 321.0 27.1 06/29/07 12:37 | 06/30/07 15:41
19 | 7 NTIPO2C 3 73.3 6.2 06/30/07 15:41 | 06/30/07 21:52
19 | 8 NTIPO2C 3 41.6 2.8 06/30/07 21:52 | 07/02/07 0040
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Dredge ]_i‘.ng+ ; s
Grid ID Dredge D Carmdera?un Facfnred Start Time Finish Time
Area Dredge Weight Time
1,2,34)
1 ] (tons) (hr)
19 | @ NTIPQ2C 3 10.0 0.4 Q702007 00:40 | 07/02/07 01:05
20 | 5 NTIPDZC 3 390.9 33.0 O07/02/07 01:05 | 07/03/07 10:03
20 | 6 NTIP)2C 3 295.0 12.3 070307 10:03 | 07/03/07 22:18
2] f NTIPO2C 3 307.7 25.9 O7/03/07 22:18 | 07/06/07 00:15
21 T NTIPQ2C 3 159.8 1.8 O07/06/07 00:15 | 07/06/07 08:00
21 8 NTIPQZC 3 81.2 5.9 O07/06/07 08:00 | 07/06/07 13:54
2 1 6 NTIPO2C 3 569.9 41.4 O7/06/07 13:54 | 07/09/07 (0721
22 | NTIFQ2C 3 839.7 123.9 O7/09/07 07:21 | 07/14/07 11:15
22 | & NTIPOZC 3 2712 202 07/14/07 11:15 | 07/16/07 07:26
23 | 6 NTIPO2C 3 791.3 16.4 071607 07:26 | 07/16/07 23:52
23 ki NTIPO2C 3 736.1 31.0 O7/16/07 23:52 | 07/18/07 06:54
23 | & NTIPO2C 3 396.2 29.2 O7/18/07 06:54 | 07/19/07 12:08
23 9 NTIFO2C 3 66.9 1.6 071907 12:08 | 07/19407 13:45
24 | 6 NTIFQ2C 3 746.5 36.7 O7/19/07 13:45 | 07/21/07 02:28
24 | 1 NTIPO2C 3 656.3 32.3 07421007 02:28 | 07/23/07 10:45
24 | & | NTIPO2C/NTIPO2ZD 3 672.7 33.1 07/23/07 10:45 | 07/24/07 19:50
24 | 9 | NTIPO2ZC/INTIPOZD 3 426.5 10.3 O7/24/07 19:50 | 07725007 06:11
25 | 6 NTIPO2C 3 267.7 07 O7/25007 06:11 | 07/25/07 15:35
25 | 7 NTIPG2C 3 2572 0.4 0742507 15:55 | 07/26/07 01:16
25 a NTIPOZC/NTIPOZD 3 304.8 22.5 07/26/07 01:16 | 072607 23:45
26 | 6 NTIPO2C 3 412.1 8.6 07726007 23:45 | 07727407 08:19
26 7 NTIPO2C 3 441.4 9.2 Q127007 08:19 | 07727407 17:29
26 | 8 NTIFQ2C 3 155.9 6.1 0727007 17:29 | 07/27/07 23:37
2 | 9 NTIPO2C 3 101.0 24 07427007 23:37 | 07/28/07 02:04
27 | 6 NTIPO2C 3 330.9 8.0 O7/28/07 02:04 | 07/28/07 10:06
27 7 NTIPZC 3 191.1 4.0 072807 10:06 | O07/28/07 14:04
27 | B NTIPO2C 3 144.4 3.0 07/28/07 14:04 | 07/28/07 17:04
27 9 NTIFO2C 3 444 0 02 07/28/07 17:04 | 07/30/07 02:19
27 | 10 | NTIPOZC/NTIPOZD 3 236.5 6.2 O7/30/07 02:19 | 07/30/07 08:32
27 | 11 | MTIPO2C/NTIFOZD 3 622.2 30.6 07/30407 08:32 | 07/31/07 15:08 |
28 | & | NTIPOZC/NTIPOZE 3 133.0 3.2 07/31/07 15:08 | 07/31/07 18:21
28 | 9 | NTIPO2C/NTIPOZE 3 4938 10.3 0731007 18:21 | 08/01/07 04:37
28 | 10 NTIPO2C 3 386.1 04 080107 04:37 | 0B/D1/07 13:539
28 | 11 NTIFQZC 3 302.5 0.5 08/01/07 13:39 | 08/01/07 23:30
20 | 10 NTIP(2C 3 120.4 3.1 O8/01/07 23:30 | 0R/02/07 02:38
29 | 11 NTIPO2C 3 165.4 4.0 08/02/07 02:38 | 08/02/07 06:39
25 | 9 NTIPO2D 3 543.0 19.7 080307 00:00 | 0&/03/07 19:44
25 10 NTIPQ2D 3 0542 T0.4 D8/03/07 19:44 | 0B/AO7/07 18:08
25 | 11 NTIP)ZD 3 387.8 28.6 08707 18:08 | 08/08/07 22:45
26 | 10 NTIPO2D 3 303.3 74 O8/08/07 22:45 | 0BAD/0T D6:06
26 | 11 MNTIPO2D 3 6224 15.1 08/06/07 06:06 | 08/09/7 21:13
20 | 7 NTIPOZE 3 212.5 52 D&/IO/07 00:00 | 08/10/07 05:09
29 | & NTIPO2E 3 598.9 295 D&/10/07 05:09 | 08/11/07 10:36
29 | 9 NTIPOZE 3 27.6 0.6 08/11/07 10:36 | 08/11/07 11:11
0 | 6 NTIPOZE 3 14.8 0.4 08/11/07 11:11 | 08/11/07 11:32
30 | 7 NTIPOZE 3 667.4 16.2 D81 1/07 11:32 | 08/13/07 03:43
30 | 8 NTIPOZE 3 783.3 16.3 O8/13/07 05:43 | 08/13/07 20:02
30 0 NTIPOZE 3 218.0 0.2 08/13/07 20:02 | 0B/14/07 05:14
31 | & NTIPOZE 3 939.4 228 0R/14/07 05:14 | 08/15/07 04:00
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. Tiedie l:l]ng. . Design
Grid 1D Dredge D Cunsndernt.lun Fac_tured Start Time Finish Time
Area (1,2,3.4) Dredge Weight |  Time
1 ] = {tons) (hr)
31 1 NTIPOZE 3 1176.5 57.9 08/15/07 04:00 | 08/17/07 13:52
31 8 NTIPOZE 3 385.0 8.0 08/17/07 13:52 | 0B/17/07 21:52
32 f NTIPOZE 3 1139.2 23.7 08/17/07 21:52 | 08/18/07 21:33
32 | 7 NTIPOZE 3 1167.1 24.3 08/18/07 21:33 | 0820007 21:48
32 | B NTIPO2E 3 6.4 1.6 O0B/20/07 21:48 | 0B/20/07 23:23
33 ) NTIPO2E 3 21643 45.0 08/20007 23:23 | 0B/22/07 20:22
33 g NTIPOZE 3 14452 35.0 0822007 20022 | 08/24/07 07:24
33 | 9 NTIPOZE 3 238.5 3.8 0824007 07:24 | 08/24/07 13:11
34 | 7 NTIPOZE 3 1819.1 37.8 08/24/07 13:11 | 08/27/07 02:59
34 8 NTIPOZE 3 1033.1 25.0) O8/27/07 02:59 | 082807 04:02
34 9 NTIPOZE 3 488.0 11.8 OB/28/07 04:02 | 08/28/07 15:52
36 | B NTIPOZF 3 915.7 333 08/29/07 0000 | 08/30/07 09:18
35 | 9 NTIPOZF 3 341.4 13.1 OB/30/07 09:18 | D8/30/07 22:25
37 ) NTIPOZF 3 12313 23.7 0830007 22:25 | 09/01/07 0008
37 8 NTIPO2F 3 865.0 18.0 09/01/07 00:08 | 090207 18:07
38 7 NTIPOZF 3 575.2 24.2 09/02/07 18:07 | 09/04/07 18:21
38 | 8 NTIPO2F 3 368.3 1.7 09/04/07 18:21 | 09/05/07 02:01
38 | 9 NTIPO2ZF 3 214.3 1.8 09/05/07 02:01 | 0905/07 09:48
38 | 10 NTIPO2ZF 3 20.7 0.5 09/05/07 09:48 | 09/05/07 10:18
39 ] NTIPQ2F 3 4046.2 8.4 09/05/07 10:18 | 09/05/07 18:45
31 9 NTIPO2F 3 432.1 15.7 090507 18:45 | 09/06/07 10:28
39 |10 NTIPOZF 3 479.8 17.4 09/06/07 10:28 | 09/07/07 03:55
39 |11 NTIPO2F 3 369.6- 13.4 0907/07 03:55 | 09/07/07 17:21
39 12 NTIPO2F 3 21.1 0.8 090707 17:21 | 09/07/07 18:07
40 | 9 NTIPO2F 3 282.2 3.9 O907/07 18:07 | 09/07/07 23:59
40 | 10 NTIPO)2F 3 118.7 4.3 09/07/07 23:59 | 09/08/07 04:18
40 1 11 NTIPO2F 3 197.2 4.8 090807 04:18 | 09/08/07 09:05
40 | 12 NTIP)2ZF 3 319.2 il 09/08/07 09:05 | 09/08/07 16:49
40 | 13 NTIPOZF 3 238.6 5.8 O/08/07 16:49 | 09/08/07 22:36
40 | 14 NTIPO2ZF 3 282.6 6.9 090807 22:36 | 09/10/07 05:27
4] | 16 NTIPOZF 3 2873 6.0 09/10407 05:27 | 09/10/07 11:26
41 | 17 NTIPO2ZF ] 251.4 5l 09/10407 11:26 | 09/10/07 16:39
41 18 NTIPOZF 3 2034 4.2 09/10/07 16:39 | 09/10/07 20:53
41 | 19 NTIPO2F 3 180.7 38 09/10v07 20:53 | 09/11/07 00:38
41 | 20 NTIPOZE 3 148.0 3.1 09/11/07 00:38 | 09/11/07 03:43
41 | 21 NTIPO2ZF 3 177.0 6.4 091107 03:43 | 08/11/07 10:09
41 | 22 NTIPQZF 3 138.0 50 1 09/11/07 10:09 | 09/11/07 15:10
41 | 23 NTIPO2ZF 3 680.3 24.7 | 09/11/07 15:10 | 09/12/07 15:55
42 | 14 NTIFQ2ZF 3 310.7 6.5 | 09/12/07 15:55 | 09/12/07 22:22
42 | 15 NTIPOZE £} 2276 4.7 09712407 22:22 | (9/13/07 03.06
42 | 16 NTIPO2F 3 231.2 4.8 091307 03:06 | 09/13/07 07:54
42 | 17 NTIPO2ZF 3 248.4 52 09/ 13/07 07:54 | 089/13/107 13:04
42 | 18 NTIPOZF 3 203.7 4.2 09/13/07 13:04 | 09/13/07 17:18
42 | 19 NTIPO2F 3 1574 3.3 0%/13/07 17:18 | 09/13/07 20:34
42 | 20 NTIPOZF 3 133.5 28 09/13/07 20:34 | 09/13/07 23:23
42 | 21 NTIPO2ZF 3 1322 o 09/13/07 23:23 | 09/14/07 02:08
42 | 22 NTIPOZF 3 99.3 2.1 09/14/07 02:08 | 09/14/07 04:12
42 | 23 NTIPO2ZF 3 1488.3 36.1 091407 04:12 | 09/15/07 16:17
43 | 12 NTIPOZF 3 128.3 2.3 09/15/07 16:17 | 09/15/07 18:57
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Dredge ]_.*.".llg+ . Design
Grid ID Dredge ip | Comsideration | Factored | g i | Finish Time
Area (1,2,3.4) Dredge Weight Time
1 ] - {tons) {hr)
43 | 13 NTIPOZF 3 136.0 2.3 09/15/07 18:57 | 09/15/07 21:46
43 | 14 NTIPOZE 3 160.4 3.3 09/15/07 21:46 | 0%/17/07 01:06
43 | 15 NTIPOZF 3 117.3 24 0971707 01:06 | 09/17/07 03:32
43 | 16 NTIPO2F 5 128.6 2.7 09/17/07 03:32 | 09/17/07 06:13
43 | 17 NTIPO2ZF 3 149.6 6.3 09/1°7/07 06:13 | 09/17/07 12:31
43 | 18 NTIPOZE 3 126.0 2.6 09/17/07 12:31 | 08/17/07 15:08
43 | 19 NTIPOZF 3 87.6 1.8 09/17/07 15:08 | 09/17/07 16:58
43 | 20 NTIPOZF 3 76.3 1.6 09/17/07 16:58 | 09/17/07 18:33
43 | 21 NTIPO2ZF 3 59.1 1.2 0971707 18:33 | 09/17/07 19:47
43 | 22 NTIPO2F 3 34.3 0.7 09/17/07 19:47 | 09/17/07 20:29
43 | 23 NTIPOZF 3 203.9 4.9 091707 20:29 | 09/18/07 01:26
44 | 11 NTIPOZF 3 189.8 3.9 09/18/07 01:26 | 09/18/07 05:23
44 | 12 NTIPOZE 3 202.6 42 09/18/07 05:23 | 09/18/07 09:35
44 113 NTIPOZF 3 2246 4.7 09/18/07 09:35 | 09/18/07 14:15
44 | 14 NTIPOZF 3 187.5 7.9 09/18/07 14:15 | 09/18/07 22:10
44 | 15 NTIPOZF 3 1427 3.0 09/18/07 22:10 | 09/19/07 01:07
44 | 16 NTIPOZE 3 883 1.8 09/19/07 01:07 | 09/19/07 02:58
44 | 17 NTIFOZF ) 63.0 1.3 09/19/07 02:58 | 09/19/07 04:16
44 | 18 NTIPOZF 3 49.6 1.0 09/19/07 04:16 | 09/19/07 05:18
44 |19 NTIPO2ZF 3 38.4 (.8 09/19/07 05:18 | 09/19/07 06:06
44 | 20 NTIPOZF 3 16.3 0.3 09/19/07 06:06 | 09/19/07 06:26
44 | 21 NTIPOZF 3 0.8 0.0 09/19/07 06:26 | 09/19/07 06:27
45 8 NTIPO2E/NTIPO2G 3 240.7 3.0 00/19/07 06:27 | 08/19/07 11:27
45 | 9 | NTIPO2ZF/NTIPOZG 3 174.4 3.6 09/19/07 11:27 | 09/19/07 15:05
45 | 10 | NTIPOZE/NTIPO2G 5 103.2 2.1 09/19407 15:05 | 09/19/07 17:13
45 | 11 | NTIPO2E/NTIPO2ZG 3 70.5 1.5 09/19/07 17:13 | 09%/19/07 18:41
45 | 12 | NTIPOZENTIPO2G 3 44.6 0.9 09/19/07 18:41 | 09/19/07 19:37
45 | 13 NTIPOZF 3 40.2 0.3 09/19/07 19:37 | 09/19/07 20:27
45 | 14 NTIPOZE 3 43.1 1.8 09/19/07 20:27 | 09/19/07 22:16
45 | 13 NTIPOZE 3 0.6 0.0 09/19/07 22:16 | 09/19/07 22:17
46 | 7 NTIPO2G 3 344.1 T2 09/20/07 00:00 | 09/20/07 07:09
46 2 NTIPO2G 3 319.4 6.6 0920407 07:08 | 09/20/07 13:47
46 | 9 NTIPO2G 3 195.3 4.1 0920007 13:47 | 09/20/07 17:51
46 | 10 NTIPO2G 3 B6.9 3.7 09/20/07 17:51 | 09/20/07 21:3]
46 | 11 NTIPO2G 3 48.2 1.6 0920007 21:31 | 09/20/07 23.08
46 | 12 NTIPO2G 3 21.0 0.7 09/20/07 23:08 | 09/20/07 23:51
46 | 13 NTIPO2G 3 0.7 0.0 09/20/07 23:51 | 09/20/07 23:52
47 | 9 NTIPO2G 3 195.3 4.1 09720007 23:52 | 09/21/07 03:56
47 10 NTIPO2G 3 122.1 2.3 092107 03:56 | 09/21/07 06:28
47 | 11 NTIPO2G 3 131.8 5.6 09421/07 06:28 | 09/21/07 12:01
47 |12 NTIPO2G 3 157.9 3.3 09/21/07 12:01 | 08/21/07 15:18
47 | 13 NTIPO2G 3 140.0 20 09/21/07 15:18 | 09/21/07 18:13
47 | 14 NTIPO2G 3 124 .4 2.6 09/21/07 18:13 | 09/21/07 20:48
47 | 15 NTIPO2G 3 49.0 1.0 09/21/07 20:48 | 09/21/07 21:49
47 | 16 NTIPO2G 3 19.2 0.4 09/21/07 21:49 | 09/21/07 22:13
47 | 17 NTIPO2G 3 24 0.0 09/21/07 22:13 | 09/21/07 22:16
43 | 12 NTIPO2G 3 351.6 7.3 09/21/07 22:16 | 09/22/07 05:34
48 | 13 NTIPO2G 3 3924 8.2 09/22/07 05:34 | 09/22/07 13:44
48 | 14 NTIPO2G 3 416.5 8.7 00/22/07 13:44 | 09/22/07 22:23
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1 Dredge ]‘-E!ng+ ' Design
Grid ID Diresdae m | Comiostion | Fectored | woooms | phakrie
Area 1,23,4) Dredge Weight | Time
I 7 {tons) (hr)
48 | 15 NTIPO2G 3 305.5 6.3 0922007 22:23 | 09/24/07 04:44
48 | 16 NTIPO2G 3 2213 4.7 0924407 04:44 | 09/24/07 09:27
48 | 17 NTIPO2G 3 77.1 1.6 0924007 09:27 | 09/24/07 11:03
49 | 8 NTIPO2G 3 168.2 3.5 09/24/07 11:03 | 09/24/07 14:33
49 | 9 NTIPO2G 3 157.1 3.3 09/24/07 14:33 | 09/24/07 17:49
49 | 10 NTIPO2G 3 192.4 4.0 09/24/07 17:49 | 09/24/07 21:49
49 | 11 NTIP02G 3 175.4 3.6 09/24/07 21:49 | 09/25/07 01:28
49 |12 NTIPO2G 3 182.0 3.8 09/25/07 01:28 | 09/25/07 03:15
49 [ 13 NTIPOZG 3 183.5 38 09/25/07 05:15 | 09/25/07 (9:03
49 | 14 NTIPO2G 3 187.8 39 09/25/07 09:03 | 0925/07 12:58
49 | 15 NTIPOZG 3 172.8 36 09725/07 12:58 | 09/25/07 16:33
49 | 16 NTIPO2G 3 106.0 2.2 09/25/07 16:33 | 09/25/07 18:45
49 | 17 NTIPD2G ) 29.0 0.6 09/25/07 18:45 | 09/25/07 19:21
50 | 7 NTIPO2G 3 260.1 5.4 025007 19:21 | 09/26/07 00:46
30 | 8 NTIPO2G 3 2333 5.3 09/26/07 00:46 | 09/26/07 06:04
50 | 9 NTIPO2G 3 225.1 4.7 09/26/07 06:04 | 09/26/07 10:45
50 [ 10 NTIPO2G 3 148.0 3.1 09/26/07 10:45 | 09/26/07 13:49
50 | 11 NTIPO2G 3 125.5 2.6 09/26/07 13:49 | 09/26/07 16:26
M (12 NTIPO2G 3 140.0 29 09/26/07 16:26 | 09/26/07 19:20
50 | 13 NTIPO2G 3 146.6 3.0 0o726/07 19:20 | 09/26/07 22:23
30 | 14 NTIPD2G 3 261.9 54 09/26/07 22:23 | 09/27/07 03:50
50 | 15 NTIPO2G 3 215.3 4.5 09/27/07 03:50 | 09/27/07 08:19
30. | 16 NTIPO2G 3 54.2 1.1 092707 08:19 | 09/27/07 09:26
51 T NTIPO2G 3 2358 4.9 027007 09:26 | 09/27/07 14:20
31 8 NTIPO2G 3 239.9 5.0 0927007 14:20 | 09/27/07 19:19
51 9 NTIPOZG 3 2005 42 0927107 19:19 | 09/27/07 23:29
51 |10 NTIPO2G 3 1894 3.9 09/27/07 23:29 | 09/28/07 03:26
51 | 11 NTIPO2G 3 152.3 4.0 09/28/07 03:26 | 09/28/07 07:25
31 [ 12 NTIPO2G 3 266.8 55 09/28/07 07:25 | 09/28/07 12:58
51 | 13 NTIPO2G 3 289.7 6.0 09/28/07 12:58 | 09/28/07 18:59
31 | 14 NTIPD2G 3 2437 5.1 09/28/07 18:539 | 09/29/07 00:03
51 | 15 NTIPD2G 3 140.5 2.9 09/2%/07 00:03 | 09/29/07 02:58
31 | 16 NTIPO2G 3 12.3 0.3 09729/07 02:58 | 09/29/07 03:14
51 | 17 NTIPO2G 3 1.7 0.0 09/29/07 03:14 | 09/29/07 03:16
52 | 7 NTIPO2G 3 256.6 5.3 09/2%/07 03:16 | 09/29/07 08:36
52 8 NTIPO2G 3 265.0 5.5 09/29/07 08:36 | 09/29/07 14:06
5219 NTIPO2G 3 2864 6.0 092907 14:06 | 09/29/07 20:03
52 | 10 NTIPO2G 3 2717.7 5.8 09/29/07 20:03 | 10/01/07 01:49
52 | 11 NTIPO2G 3 2302 4.8 1VOL/A0T7 01:49 | 10/01/07 06:37
52 | 12 NTIPO2G 3 218.6 4.5 100107 06:37 | 10/01/07 11:09
52 | 13 NTIP2G 3 2249 4.7 10/01407 11:09 | 10/01/O7 15:50
52 | 14 NTIPO2G 3 194.6 4.0 1001407 15:50 | 10/01/07 19:52
32 | 15 NTIPOZ2G 3 1233 2.6 10/01/07 19:52 | 10/01/07 22:26
52 | 16 NTIPO2G 3 42.6 0.9 10/01407 22:26 | 10/01/07 23:19
53 | 8 NTIPO2G 3 290.1 6.0 10/01/07 23:19 | 10/02/07 05:21
53 9 NTIP02G 3 3144 6.5 10/02/07 05:21 | 10/02/07 11:53
173 | 10 EGIADLA 4 0.9 0.0 06/04/07 00:00 | 06/04/07 00:01
173 | 11 EGIADLA 4 58.2 1.2 06/04/07 00:01 | 06/04/07 01:13
173 | 12 EGIADLA 4 56.6 1.2 06/04/07 01:13 | 06/04/07 02:24
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Dredge ]Elng. . Hesign
Grid ID Dredge D Cons:derat}un Fac'toret] Start Time Finish Time
Area (123.4) Dredge Weight | Time
1 J R (tons) {hr)

173 1 13 EGIADIA 4 0.2 0.0 06/04/07 02:24 | 06/04/07 (02:25
174 | 8 EGIADLA 4 6.4 0.1 060407 02:25 | 06/04/07 02:33
174 | 9 EGIAD1A 4 28.6 1.0 060407 02:33 | 06/04/07 03:30
174 | 10 EGIAO1A 4 53.9 2.3 06/04/07 03:30 | 06/04/07 05:47
174 | 11 EGIAOQIA 4 209.4 8.8 06/04/07 05:47 | 060407 14:36
174 | 12 EGIAQLIA 4 549 1.1 06/04/07 14:36 | 06/04/07 15:45
175 | 7 EGIAQLA 4 223 0.5 06/04/07 15:45 | 06/04/07 16:13
175 | 8 EGIAO1A 4 211.1 4.4 06/04/07 16:13 | 06/04/07 20:36
175 | 9 EGIAOLA 4 2459 10.4 060407 20:36 | 06/05/07 06:58
175 | 10 EGIAQ1A 4 194.1 4.0 060307 06:58 | 06/05/07 11:00
175 | 11 EGIADLA 4 189.58 3.9 06/05/07 11:00 | 06/05/07 14:57
175 | 12 EGIAQLA 4 102.5 2.1 06/05/07 14:57 | 06/05/07 17:04
175 | 13 | EGIA0A/EGIAOIB 4 250 0.5 06/05/07 17:04 | 06/05/07 17:35
175 | 14 | EGIA01A/EGIAOIB 4 39.4 0.8 06/05/07 17:35 | 06/05/07 18:25
176 | 6 EGIAO1A 4 17.5 0.4 DEM05/07 18:25 | 06/05/07 18:46
176 | 7 EGIAQ01A 4 105.4 232 06/05/07 18:46 | 06/05/07 20:58
176 | 8 EGIADIA 4 229.8 48 06/05/07 20:38 | 06/06/07 01:44
176 | 9 EGIADIA 4 237.6 4.9 06/06/07 01:44 | 06/06/07 06:41
176 | 10 EGIAQLA 4 131.0 2.7 06/06/07 06:41 | 06/06/07 09:24
176 | 11 EGIAQLA 4 130.3 2.7 D6/06/07 09:24 | 060607 12:07
176 | 12 EGIAO01A 4 192.4 4.0 DEMOBAT 12:07 | 06/06/07 16:07
176 | 13 | EGIADIA/EGIADIB 4 146.5 3.0 0667 16:07 | 06/06/07 19:09
177 | 11 EGIADLA 4 035.3 2.0 D&06MT 19:09 | 06/06/07 21:08
177 | 12 | EGIAQIA/EGIADIB 4 413 0.9 06/06/07 21:08 | 06/06/07 22:00
173 | 20 EGIAQIB 4 2.9 0.1 06/07/07 00:00 | 06/07/07 00:03
173 | 21 EGIAQLIB 4 136.3 3.3 06/07/07 00:03 | D&/0THT 03:21
173 | 22 EGIAQIB i 90,9 2.2 06/07/07 03:21 | 06/0T7/7 05:34
173 | 23 EGIAOIB 4 2.5 0.1 06/07/07 05:34 | 06/07/07 05:37
174 | 20 EGIAQIB 4 43.5 0.9 D&M0T7/07 05:37 | 06/07/07 06:32
174 | 21 EGIADLE 4 169.5 4.1 06/07AYT 06:32 | 06/07/07 10:38
174 | 22 EGIAQIB 4 97.2 2.4 06/07/07 10:38 | 06/07/07 13:00
174 | 23 EGIADIE 4 2.8 0.1 06/07/07 13:00 | 06/07/07 13:04
175 | 15 EGIADIB 4 58.1 1.2 06/07/07 13:04 | 06/07/07 14:16
175 | 16 EGIADIB 4 53.8 1.1 06/07/07 14:16 | 06/07/07 15:23
175 | 17 EGIAO1B 4 48.0 1.0 06/07/07 15:23 | 06/07/07 16:23
175 | 18 EGIAQIB 4 15.0 0.3 060707 16:23 | 060707 16:42
175 | 19 EGIAQIB 4 70.1 1.5 DEAOTOT 16:42 | 06/07/07 18:09
175 | 20 EGIADLB 4 159.9 3.3 060707 18:00 | 06/07/07 21:29
175 | 21 EGIADIE 4 118.8 29 06/07/07 21:29 | 06/08/07 00:22
175 | 22 EGIAQIB 4 26.1 1.0 06/08/07 00:22 | O6/08/07 01:19
176 | 14 EGIAOLE 4 86.4 1.8 06/08/07 01:19 | 06/08/07 03:07
176 | 15 EGIAQIB 4 131.7 2.7 06/08/07 03:07 | 0&/08/07 05:51
176 | 16 EGIAQIB 4 177.4 3.7 06/08/07 05:51 | 06/08/07 09:32
176 | 17 EGIAQ1IB 4 194.7 4.0 060807 09:32 | 06/08/07 13:35
176 | 18 EGIAQ1IB 4 338.2 7.0 060807 13:35 | 06/08/07 20:36
176 | 19 EGIAOIB 4 3247 6.7 06807 20:36 | 06/09/07 03:21
176 | 20 EGIADLB 4 307.6 6.4 06/09/07 03:21 | 06/09/07 09:45
176 | 21 EGIADLE 4 320.4 1.8 06/09/07 09:45 | 06/09/07 17:31
176 | 22 EGIADIB 4 136.5 5.0 06/08/07 17:31 | 06/09/07 22:29
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Dredge F.ng. i Hesien
Grid ID Dredge D Cunﬂdemt.mn Fa:.tured Start Time Finish Time
Area (123.4) Dredge Weight Time
I 1 {tons) {hr)

177 | 13 EGIAQIB 4 164.1 34 06/09/07 22:29 | 0&/11/07 01:54
177 | 14 EGIAQIB 4 273.5 5.3 06/11/07 01:54 | 06/11/07 07:37
177 | 15 EGIAQIB 4 273.5 ) 06/11/07 07:37 | 06/11/07 13:18
177 | 16 EGIADIB 4 106.1 22 06/11707 13:18 | 06/11/07 15:30
137 [ LT EGIADLB 4 2.4 0.0 06/11707 15:30 | 06/11/07 15:33
177 | 18 EGIADIB 4 121.4 2.5 06/11/07 15:33 | 06/11/07 18:05
177 | 19 EGIADIB - 3249 6.8 06/11/07 18:05 | 06/12/07 00:50
177 | 20 EGIADIB 4 3443 7.2 06/12/07 00:50 | 06/12/07 07:59
177 | 21 EGIADIB -+ 465.2 11.3 06/12/07 07:59 | 06/12/07 19:16
177 | 22 EGIADIB 4 363.0 8.8 D6/12007 19:16 | 06/13/07 D4:04
178 | 12 EGIADIB 4 110.2 23 06/13/07 04:04 | 06/13/07 06:22
178 | 13 EGIADIB 4 157.7 3.3 06/13/07 06:22 | 06/13/07 09:38
178 | 14 EGIADIB 4 114.6 2.4 06/13/07 00:38 | 06/13/07 12:01
178 | 15 EGIAQIB 4 24.8 0.5 06/13/07 12:01 | 06/13/07 12:32
178 | 16 EGIAQLB 4 39.6 0.3 06/13/07 12:32 | 06/134)7 13:22
178 | 17 EGIAQIB 4 150.1 3.1 06/13/07 13:22 | 06/13/07 16:29
175 | 18 EGIAOIB 4 294.4 6.1 06/13/07 16:29 | 06/13/07 22:36
178 | 19 EGIADIB 4 386.6 8.0 D6/13/07 22:36 | 06/14/07 06:38
178 | 20 EGIADIB 4 476.3 9.9 06/14/07 06:38 | 06/14/07 16:32
178 | 21 EGIADIB 4 5374 13.0 06/14/07 16:32 | 06/15/07 05:34
178 | 22 EGIADLIB 4 538.3 13.1 06/15/07 05:34 | 06/15/07 18:37
178 | 23 EGIADIB 4 37.2 0.9 06/15/07 18:37 | 06/1507 19:31
179 | 16 EGIAQIB 4 61.9 13 06/15/07 19:31 | 06/15/07 20:48
179 | 17 EGIAQIB 4 158.7 3.3 06/15/07 20:48 | 06/16/07 06
179 | 18 EGIADIB 4 279.6 5.8 06/16/07 00:06 | 06/16/07 05:54
179 | 19 EGIADIB 4 331.7 11.0 06/16/07 05:54 | 06/16/07 16:57
180 | 17 EGIADIB 4 43.5 0.9 0702007 00:00 | 07/02/07 00:54
180 | 18 EGIADIB 4 363.1 11.7 0702007 00:54 | 07/02/07 12:36
180 | 19 EGIAQIB 4 615.7 224 07/02/07 12:36 | 07/03/07 10:59
181 | 17 EGIADIB 4 197.6 4.1 07/03/07 10:59 | 07/03/07 15:06
181 | 18 EGIADIB 4 654.5 27.6 O07/03/07 15:06 | 07/05/07 18:41
181 | 19 EGIADIB 4 T00.6 14.6 07/05/07 18:41 | 07/06/07 09:15
181 | 20 EGIAQDIB 4 601.0 21.9 07/06/07 09:15 | 07/07/07 07:06
182 | 16 | EGIAQIB/EGIADIC 4 178.1 3.7 070707 0706 | 07/07/07 10:48
182 | 17 EGIAQIB 4 S08.2 214 O7/07/07 10:48 | 07/09/07 08:13
182 | 18 EGIADIB 4 846.2 17.6 0709407 08:13 | 07/10/07 01:48
182 | 19 EGIADIB 4 643.5 27.1 071007 01:48 | 07/11/07 04:56
182 | 20 EGIADIB 4 564.4 11.7 071007 04:56 | 07/11/07 16:40
182 | 21 EGIADIB 4 8143 60.1 071107 16:40 | 07/14/07 D4:45
182 | 22 EGIADIB 4 0223 33.5 07/14/07 04:45 | 07/16/07 14:17
182 | 23 EGIADIB 4 1247 3.0 0W16/07 14:17 | 07/16/07 17:19
179 | 20 EGIADIB 4 558.6 20.3 OT1707 00:00 | 0771707 20:18
179 | 21 EGIADIB 4 416.4 8.7 O07/17/07 20:18 | 07/18/07 04:58
179 | 22 EGIADIB 4 372.1 13.5 O7/18/07 04:58 | 07/18/07 18:30
179 | 23 EGIADIB 4 215 1.0 O7/18/07 18:30 | 07/18/07 15:30
180 | 20 EGIADIB 4 611.9 22.3 O7/18/07 19:30 | 07/19/07 17:45
180 | 21 EGIAQIB 4 661.7 16.0 071907 17:45 | 07/20/07 09:47
180 | 22 EGIAQIB 4 523.0 19.0 0720007 09:47 | 07/21/07 04:50
180 | 23 EGIADIB 4 0.0 0.0 07420007 04:50 | 07721007 04:50
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Dredge ]_Eng. . [ Design
Grid ID Dredge p | Consideration | Factored | g\ /e | Finish Time
Area (12,34) Dredge Weight Time

1 ] ciist (tons) {hr)

181 | 21 EGIAQLB 4 624.0 22,7 07721007 04:50 | 07/23/07 03:31
181 | 22 EGIAOIB 4 728.5 26.5 0772307 03:31 | 07/24/07 06:02
34 | 21 NTIPOZB 4 1028.5 214 Q7725007 00:00 | 07/25/07 21:22
34 | 22 NTIPO2ZB 4 1319.4 48.0 07/25/07 21:22 | 07/27/07 21:23
34 | 23 NTIP(2B 4 8.0 0.3 07/27/07 21:23 | 072707 21:41
35 [ 21 NTIPOZB 4 1905.0 46.2 07/27/07 21:41 | 07730/07 19:52
35 | 22 NTIPOZB 4 1032.5 375 07/30007 19:52 | 08/01/07 09:25
35 | 23 NTIFOZE 4 31.3 1.1 OB/01A07 09:25 | 08/01/07 10:33
36 |21 NTIPO2B 4 2380.9 49.3 08/01/07 10:33 | 08/03/07 12:02
36 | 22 NTIPDZB 4 1584.2 384 08/03/07 12:02 | 0B/06/07 02:26
36 | 23 NTIPOZB 4 425.5 15.5 08/06/07 02:26 | DB/06/0T 17:56
37 |21 NTIPO2E 4 1145.6 23.8 08/06/07 17:56 | 08/07/07 17:44
37 |22 NTIPO2B 4 911.0 448 DBATIOT 1T:44 | 08/09/07 14:32
38 | 20 NTIPDZE 4 658.7 13.7 08/09/07 14:32 | O&/10/07 04:14
38 [ 21 NTIPOZB 4 641.5 15.6 OR/10/07 04:14 | ORB/10/07 19:47
38 | 22 NTIPO2E 4 488.8 17.8 08/10/07 19:47 | 08/11/07 13:33
38 | 23 NTIPO2B 4 14.5 0.5 08/11/07 13:33 | 08/11/07 14:05
39 |19 NTIFD2B 4 465.0 9.7 08/11/07 14:05 | 08/11/07 23:45
3¢ | 20 NTIPO2B 4 459.7 19.4 08/11/07 23:45 | 08/13/07 19:08
39 |21 NTIPDZB 4 426.4 18.0 08/13/07 19:08 | 08/14/07 13:06
39 | 22 NTIP02B 4 299.6 22.1 08/14/07 13:06 | 08/15/07 11:12
39 |23 NTIPOZB 4 50.3 1.8 08/15/07 11:12 | 08/15/07 13:02
40 | 16 | NTIPOZB/NTIPOZF 4 309.7 15.2 0B/15/07 13:02 | 08/16/07 04:16
40 | 17 | NTIPO2B/NTIPOZE 4 343.6 8.3 08/16/07 04:16 | 08/16/07 12:36
40 | 18 | NTIPOZB/NTIPOZF 4 307.1 6.4 08/16/07 12:36 | 08/16/07 18:39
40 | 19 | NTIPO2B/NTIPOZF 4 2784 5.8 08/16/07 18:59 | DB/17/07 00:46
40 | 20 | NTIPOZB/NTIPOZF 4 288.8 6.0 08/17/07 00:46 | 08/17/07 06:46
40 | 21 | NTIPOZB/NTIPOZE 4 211.0 7.7 DR/17/07 06:46 | 08/17/07 14:27
40 | 22 | NTIPOZB/NTIPOZF 4 44.4 1.6 0B/17/07 14:27 | 08/17/07 16:03

E.6.2 Incorporation of a Dredge Plan into a Simulation

The total sediment mass removed and dredge duration were used to calculate the average
sediment mass removal rate for each grid cell. The fraction of the sediment volume attributable
to each of the three suspendable sediment fractions was used to calculate the individual sediment
class mass removal rates. The sediment mass removal rates were then multiplied by the overall
dredge resuspension loss rate (0.35% for the base case) to calculate the rate of sediment
resuspended. The Total PCB concentrations of each sediment fraction (computed as described in
Section E.5.3) were applied to estimate the mass rate of PCB resuspended for each sediment

class. These mass loading rates were input to the water column grid cell above the sediment
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being dredged. The loading rates for each grid cell were applied with the exact duration and

timing as specified in the dredge plan.

E.6.3 Overview of Control Systems

Various control systems have been considered as possible methods for reducing the
downstream transport of solids and PCBs released during dredging operations. The control
systems presently being investigated are “hard” control structures that offer physical barriers to
the transport of resuspended material. Two types of control structures are considered: sheet
piling and silt curtains. .Sheet piling involves construction of a hard barrier that is designed to cut
off flow and prevent transport of solids and PCBs. A silt curtain is a flexible barrier that reduces
flow and transport; a silt curtain is not as effective as a rigid barrier (i.e., sheet piling) at reducing

flow and transport of solids and PCBs.

Currently, control structures are being considered for use at two TIP locations. A
combination of sheet piling and silt curtains are planned for use in the East Channel at Rogers
Island (Figure E-6-2). At this location, one sheet pile structure is proposed at the northern
entrance to the East Channel, with structure length of 220 ft. This structure will block flow from
entering the East Channel, diverting it to the West Channel. A silt curtain, approximate length of
230 ft., is proposed at the southern end of the East Channel (Figure E-6-2) to reduce downstream
transport of resuspended sediment. The second control structure is proposed along the eastern
shoreline near Griffin Island (Figure E-6-3). A sheet pile and three silt curtains are being
considered at this location. The sheet pile will extend approximately 125 ft. into the channel
from the shoreline and encloses about 1.7 acres; about 6% of the total flow in the river will be
diverted by the structure. Silt curtains are proposed to extend an additional approximately 100 ft
into the channel from the sheet pile, continue approximately 600 ft. parallel to the river channel,

then extend back to the shoreline to fully enclose an area of about 2.9 acres (Figure E-6-3).

The dredging schedule, which extends from May through October, specifies the
following schedule for the use of control structures. The Rogers Island sheet pile will be in place

for 122 days, from May 21 to September 19. The Rogers Island silt curtain will be in place for
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91 days, from May 21 to August 19. The sheet pile in the vicinity of Griffin Island will be place
for 40 days, from July 17 to August 25. The East Griffin Island silt curtains will be placed for 9
days, from July 17 to July 25. Note that silt curtains are taken down shortly after completion of
dredging of enclosed sediments. Sheet piles remain in place for an additional month to ensure

ample time for settling of residual sediment and PCB.

E.6.4 Simulation of Control Structure Effects

The effects of control structures on flow and transport are incorporated into the model as
follows. At the location of a sheet pile structure, the grid cells along the boundary of the
structure are treated as a solid boundary, with zero flow and transport across that boundary. At
the location of a silt curtain, flow is allowed across the grid cells at the structure boundary; flow
is conserved at a silt curtain boundary. The flux of suspended sediment across a silt curtain
boundary is modified, with the flux of cohesive (Class 1) sediment being reduced by 70% of the
flux encountering the structure. It is assumed that the flux of coarse (Classes 2 and 3) sediment
is zero across the silt curtain. The transport of dissolved PCBs is unaffected by the silt curtain

structure, but the transport of PCBs sorbed to sediment is adjusted in the same manner as the

suspended sediment fluxes.
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E.7 RESULTS OF MODEL SIMULATIONS

E.7.1 Baseline Far-Field Concentrations

The RPS threshold and control levels for far-field PCB concentration criteria are absolute
concentrations. In order to evaluate the ability of proposed dredging alternatives to maintain
PCB levels below these standards, it was necessary to estimate the value of the baseline
concentration that would exist in addition to the PCB concentrations resulting from dredging.
For the Phase 1 dredging of River Section 1, the location of the far-field station is at the TID. In
June 2004, the BMP was set up with the purpose of establishing these non-dredging related PCB
concentrations. Inspection of this data as well as the previous Hudson River Monitoring (HRM)
Program in the West Channel of Thompson Island shows a strong seasonal dependence of the
levels. For this reason the BMP data were analyzed on a monthly basis and average monthly
Total PCB concentrations were used to establish the baseline concentration. These values are
given in Table E-7-1. These concentrations were added to the PCB concentrations predicted by

the resuspension modeling to estimate absolute Total PCB at the TID for comparison to RPS

standards.

Table E-7-1. Baseline TID Total PCB concentration.

Month PCB Concentration (ng/L)
May 34.5
June 63.1
July 52.5
August 213
September 29.0
October 58.5

E.7.2 Overview of Model Simulations

Two basic model simulations are presented here. The base dredging plan with no control
systems was initially run to evaluate the ability to meet RPS criteria without such structures. The
results of this simulation were used to identify time periods (and the associated dredge locations)

when RPS criteria were exceeded. After analysis of this base case, control systems were
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proposed that would address and confine the releases from dredging of areas that are responsible
for the exceedance of RPS criteria. The other primary model simulation includes the final set of
control systems chosen and serves to demonstrate the ability of such controls to maintain levels

below the standards.

For these base scenarios, assumptions were made regarding the dredging loss rate and
river flow conditions. The loss rate was assumed to be 0.35% of resuspendable material. The
river flow conditions were considered to be median values for the particular time of year based
on ten-day intervals. Sensitivity runs are also presented to show the effects on PCB and TS5

levels of variations of river flow, resuspension loss rate, as well as desorption capacity.

E.7.3 General Results and Insights

Plume Characteristics

The plume of suspended sediment and PCBs downstream of an operating dredge exhibits
certain common characteristics. Near the dredge head, the plume width is relatively narrow and
water column concentrations are at maximum levels. Moving downstream from the dredge head,
the plume widens as suspended sediment and PCBs are dispersed in the lateral (cross-channel)
direction. Water column concentrations decrease due to dispersive dilution and deposition of

suspended sediment. Figure E-7-1 shows the development of a typical PCB plume during
dredge operation.

The relative location of the dredge head in the channel (e.g., shallow near-shore area or
deeper navigation channel) affects the general structure of the plume. Figure E-7-2 demonstrates
the form of a fully developed dredge plume of Total PCBs for a mid-channel dredge operation
near the southern end of Rogers [sland. The plume quickly disperses across the channel within a
mile of the dredge head. When the plume reaches the TID, the PCBs are well mixed with only
small lateral gradients. By contrast, the plume from a near-shore dredge operation (Figure E-7-
3) exhibits much higher cross-channel gradients. These gradients persist for a much longer

distance downstream and retain significant lateral variations at the TID. It is also evident from
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comparison of these two figures that for a given distance downstream, the maximum plume

concentration of a near-shore release can be much higher than for a mid-channel release.

Sediment Transport

Under median flow conditions, only fine sediments (Class 1 — clay and silt) are carried in
suspension to the far-field station. The resuspended sand (Classes 2 and 3) settles out in the
near-field. Figure E-7-4 shows the normalized suspended sediment concentration of the three
classes as the plume travels downstream from a near-shore dredging operation. Class 3 sediment
settles out within approximately 50 m of the dredge (i.e., within the grid cell in which dredging
occurs). The Class 2 sediment travels a longer distance, nearly twice as far, but it is typically
redeposited within 100 m of the dredge. The normalized suspended sediment profile for a mid-
channel dredge operation is shown in Figure E-7-5. Class 3 sediment travels further but still
deposits within a relatively short distance (100 m). Similarly, Class 2 sediments also travel
further. The longer travel distance of these two classes is due to the higher velocities and deeper
depths associated with the navigation channel. Under high-flow conditions, these sediments can
remain in suspension for a considerable distance downstream. Some fraction of Class 2

sediment can often reach the far-field station.

Class 1 sediment deposits much more slowly and a significant portion will stay in
suspension for miles from the dredge. Redeposition of fine (Class 1) sediment varies widely; it
is largely dependent on the flow conditions and location of the release. Anywhere from 0% to
75% of the resuspended fine sediment redeposits before reaching the far-field station. Generally,
redeposition is highest for near-shore releases under low flow conditions and lowest for releases
near or in the navigational channel under high flow conditions. For example, a typical dredge
release was simulated in the near-shore region just below Rogers Island using average sediment
composition, 0.35% release rate, and median flow conditions. Under these conditions, 58% of

the resuspended fine sediment and 0% of the resuspended sand reach the far-field station.

TSS concentrations at the far-field station are relatively low under all conditions as a

result of the lateral mixing and dilution of the plume and the redeposition of resuspended
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sediments. Even with relatively high resuspension rates, the far-field TSS concentrations remain

below 35 mg/L.

PCB Transport

The contribution of each sediment class to PCB transport differs significantly due to the
interplay between redeposition rates, particle size and the magnitude of the labile and refractory
components of sorbed PCB. Nearly all of the PCBs associated with resuspended Class 3
sediments do not reach the far-field station. These PCBs redeposit because the sediments settle
much quicker than the time scales of either labile or refractory desorption. Class 2 sediment,
while not generally reaching the far-field station, does contribute to the PCBs downstream as a
result of the longer time that this sediment spends in suspension as well as the higher rates of
desorption (compared to Class 3) due to smaller particle diameters. Nearly all of this
contribution comes from the labile sorbed PCBs. The refractory component on this sediment
does not have sufficient time to desorb. The extent of labile desorption depends on local
conditions which determine the amount of time sediments spend in suspension. Fine sediment is
the main source of PCBs reaching the far-field station. Nearly the entire labile component
desorbs from these particles and transports downstream as dissolved PCBs. Much of the
refractory component remains sorbed, but contributes to the far-field PCB levels due to the
significant transport of fine sediments to the far-field station. During a typical near-shore dredge
release just below Rogers Island using average PCB concentrations, 0.35% loss rate, and median
flow, 78% of PCBs initially sorbed to Class 1 sediment were transported past the TID, whereas

only 7.6% and 1.7% of the PCBs initially sorbed to Class 2 and 3 sediment, respectively, passed
the TID.

The bulk of the desorption occurs in the vicinity of the dredge operation. Figure E-7-6
shows the spatial profile of a typical mid-channel dredge PCB plume. After the first initial
decline in total PCB in the first approximately 200 m due to dilution and deposition, the PCB
concentration declines much more slowly, primarily as a result of fine sediment deposition. The
dissolved PCB component shows that a rapid desorption occurs in the first 100 m, a slower

portion continues to desorb until about 0.5 mi. after which the fraction of the PCBs that are
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dissolved remains relatively constant. For a typical release as described above, nearly two-thirds

of the PCB flux at TID is in the dissolved phase.
E.7.4 Dredging With No Control Structures

The modeling indicates that far-field PCB levels will vary greatly during the course of
Phase | dredging due to variations in the PCB concentration and grain size distribution of the
sediment being dredged. Distinct peaks in PCB release are predicted to occur during mid-June,
the first half of July and the first half of August. The first peak is associated with dredging in the
East Griffin Island area. The second peak primarily comes from dredging in the East Channel at
Rogers Island with a smaller contribution from the East Griffin Island area. The third peak is
produced by the dredging occurring in the East Channel at Rogers Island. The East Channel at
Rogers Island contribution to the second peak results from dredging in just downstream of Bond
Creek, whereas the third peak occurs due to dredging further downstream just above where the
channel bends to the west. All of these areas contain high PCB concentrations and high

percentages of fine grained sediments.

The design resuspension loss rate (0.35%) produces Total PCB concentrations at TID that
remain below the Control Level (seven-day average concentration of 350 ng/L) and the Primary
Standard (24-hour average of 500 ng/L) for the entire season. The seven-day average Total PCB
concentration at TID fluctuates between about 25 ng/L and 200 ng/L (Figure E-7-7). The 24-

hour average concentration at this location ranges between 25 ng/L and 260 ng/L.

The seven-day average net PCB flux at TID resulting from 0.35% release varies from
near zero to about 1,030 g/d (Figure E-7-8). It exceeds the Evaluation Level of 300 g/d for about
34% of the dredging season. The Control Level of 600 g/d is exceeded for about 18% of the
dredging season. Despite the period of elevated seven-day average fluxes, the total flux over the

dredging season remains below the Control Level of 65 kg (Figure E-7-9). The total downstream
flux is about 40 kg.

The elevated Total PCB concentrations and fluxes at TID are not associated with elevated

TSS. The model indicates that six-hour average net TSS concentrations never exceed 1 mg/L
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(Figure E-7-10). Similarly, near-field net TSS concentrations remain relatively low and always
below the RPS criteria. At the station 300 m downstream of the dredging, TSS concentrations
are typically less than 10 mg/L (Figure E-7-11). The highest concentration of about 20 mg/L
occurs when dredging fine sediments along the western shore in NTIPO2G (Dredge 2 in Figure
E-7-11) and in East Griffin Island (Dredge 4 in Figure E-7-11). At the station 100 m

downstream of the dredging, TSS concentrations do not exceed about 50 mg/L (Figure E-7-12).

E.7.5 Dredging With Control Structures

The addition of the resuspension controls in East Channel at Rogers Island and East
Griffin Island that are described in Section E.6.3 reduces downstream PCB fluxes by about a
quarter. The flux of Total PCBs past TID over the entire Phase 1 program declines from about
40 kg to about 31 kg (Figure E-7-15) with the reduction about equally attributable to the two
areas where controls are deployed. The seven-day average Total PCB concentration at TID
remains below 170 ng/L for the entire season, whereas it reached about 200 ng/L without
controls (Figure E-7-13). The 24-hour average concentration exhibits a greater reduction overall

and exhibits less variability than was predicted to occur without controls. For the entire season

the 24-hour average is below 200 ng/L.

The resuspension controls are predicted to be moderately effective in reducing the seven-
day average net PCB flux at TID resulting from 0.35% release to levels below the Control Level
(Figure E-7-14). The maximum flux is reduced from about 1,030 g/d to about 700 g/d and the
peaks associated with dredging in the East Channel at Rogers Island are greatly reduced, but the
fluxes remain above the Evaluation Level for about 26% of the dredging season and above the
Control Level for about 7% of the dredging season. This is largely because reducing flow
through the East Channel at Rogers Island by cutting off of the upstream entrance reduces the
PCB flux from the channel only by about a third because the lower flow is compensated by a
buildup of PCB concentrations within the channel. The remaining low flow carrying this more
highly contaminated water remains a significant flux. In contrast, the elimination of flow in the

sheet piled area at East Griffin Island reduces the flux from this area by about 75%.
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The ability of the dredge plan with control structures to keep PCB levels under the
standards was evaluated assuming higher loss rate of dredged material. For a loss rate of 0.70%,
the seven-day average concentration past TID varied from about 40 ng/L to about 220 ng/L, well
below the Control Level (Figure E-7-16). The daily average remained below the 500 ng/L

threshold throughout the season, only reaching a maximum of about 330 ng/L.

The seven-day average net PCB flux at TID resulting from 0.70% release varies from
about 50 g/d to about 1,400 g/d (Figure E-7-17). It exceeds the Evaluation Level for about 43%
of the dredging season and the Control Level for about 29% of the dredging season. Despite
these elevated fluxes, the total flux for the dredging season reaches only 56 kg, remaining below
the Control Level (Figure E-7-18).

E.7.6 Sensitivity Analysis

Model runs were conducted to access the sensitivity of the model to river flow conditions
and desorption capacity. While the median flow was used in the development of the dredge plan,
low flow and high flow conditions were also evaluated. The dredge plan with the control
structures in the East Channel at Rogers Island and East Griffin Island were run using low and
high flow values at the 10 and 90 percentile from the historical flow distribution for each of the
ten day intervals. Under high flow conditions, the total predicted PCB flux past the TID is
increased by about 3 kg (Figure E-7-19). Conversely, low flow conditions decreased the
seasonal flux by about 3 kg due to the increased settling of suspended sediment resulting from
lower water velocities and bottom shear stresses. This represents about +/-10% about the median
flow. It should be noted that the dredge plan shown in Figure E-7-19 is different than the dredge

plan presented in Section E.7.5 and is only meant to show the relative sensitivity of the model.

Sensitivity to the desorption capacity of the sediments was evaluated by varying the
initial labile/refractory split of sorbed PCBs. As presented in Section E.5.4, the calibrated value
of the initial fraction labile was 53%. Assuming that the sorbed PCBs were much less labile at
20%, the overall season flux of PCB past the TID would be reduced by about 5 kg
(Figure E-7-20). Although the labile component is reduced by more than 50%, the overall
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transport is only reduced by about 16% because of the desorption of some refractory PCBs and
because a significant portion of the flux is from PCB sorbed to fine grained sediment. Again, it

should be noted that these runs are for a different dredge plan as presented in Section E.7.5, but

the relative sensitivity will be the same.
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E.8 SUMMARY AND CONCLUSIONS

A mathematical modeling framework, consisting of linked hydrodynamic, sediment
transport and PCB fate and transport sub-models, has been developed and it is used to simulate
the transport and fate of sediment and PCBs released during dredging operations. The two-
dimensional, vertically-averaged hydrodynamic model predicts stage height and current velocity
in the TIP, over a range of flow rates, with good accuracy. The sediment transport model
simulates the transport and deposition of three classes of suspended sediment: 1) flocculating
sediment (clay and silt); 2) very fine sand; and 3) fine and medium sands. The PCB fate and
transport model incorporates these chemical transport processes into the modeling framework: 1)
water column transport of dissolved and particle-associated PCBs; 2) deposition of particle-

associated chemical; 3) sorption and desorption; and 4) volatilization.

Application of the sediment transport model to the simulation of the fate of sediment
released during dredging operations provides the following general insights. First, coarse
sediment (i.e., sand, which is represented as Class 2 and 3 sediment in the model) settles quickly
and redeposits relatively close to the dredge head. This behavior is caused by two factors: 1)
relatively high settling speed of sands (typically greater than 500 m/d); and 2) high probability of
deposition for flow conditions in the river during typical dredging operations. Second, fine
sedimént (i.e., flocculating clay and silt, which is represented by Class 1 sediment in the model)
settles slowly and is transported long distances downstream of the dredge head. In contrast to
sand, fine sediment has a relatively low settling speed (i.e., range of 1 to 10 m/d) and the

probability of deposition is relatively low.

Model results were used to evaluate PCB concentrations in the river caused by releases
during dredging operations without and with control structures. For dredging with no control

structures and 0.35% resuspension loss rate, the following conclusions are developed from the

model results:
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s Total PCB concentrations at TID remain below the Control Level (seven-day average
concentration of 350 ng/L) and the Primary Standard (24-hour average of 500 ng/L) for
the entire dredging season.

e The total flux over the dredging season (40 kg) is below the Control Level (65 kg).

¢ The PCB flux at TID consists on average of about two-thirds dissolved phase and one
third particulate phase PCB.

o The seven-day average net PCB flux at TID exceeds the Evaluation Level (300 g/d) for
about 34% of the dredging season. The Control Level (600 g/d) is exceeded for about
18% of the dredging season.

¢ FElevated Total PCB concentrations and fluxes at TID are not associated with elevated

TSS concentrations.

For dredging with control structures (i.e., controls at East Channel at Rogers Island and

East Griffin Island) and 0.35% resuspension loss rate, model results indica&: that:

¢ The addition of resuspension controls reduces downstream PCB releases by about 25%.
The flux of Total PCBs past TID during the dredging seasons declines from about 40 kg
with no controls to about 31 kg with controls.

e The resuspension controls are moderately effective in reducing the seven-day average net
PCB flux at TID to levels below the Control Level. The fluxes remain above the
Evaluation Level for about 26% of the dredging season and above the Control Level for
about 7% of the dredging season.

o Higher loss rates of dredge material will result in higher net PCB fluxes at TID. The
season flux increases by 80% from 31 kg to 56 kg as the loss rate doubles from 0.35 to
0.70%.

¢ High flow conditions will result in higher net PCB fluxes at TID of about 10%.
Similarly, low flow conditions will decrease net PCB fluxes by about 10%.

e Lower desorption capacity of the dredged sediments will result in lower PCB fluxes at

TID. The overall season flux is reduced by about 16% as the labile PCB component is
reduced from 53% to 20%.
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Figure E-1-1. Structure of dredge resuspension modeling framework.
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Figure E-1-2. Generalized conceptual diagram of resuspension modeling.
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