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F.1  NEAR-FIELD MONITORING PROGRAM IMPLEMENTATION
F.1.1 West Channel of Rogers Island Monitoring Approach

Monitoring buoys were deployed both upstream and downstream of each dredging operation
(or group of operations when located in close proximity to one another) at a station located
approximately 100 m upstream of the dredging operation and a station located approximately
300 m downstream of the dredging operation. Automated samplers were operated on the
buoys and used to collect four 6-hr. composite samples per day for total suspended solid
(TSS) analysis. Additionally, aliquots from these 6-hr. composite samples were combined to

provide a 24-hr. composite sample for metals analysis.

The Remedial Action Monitoring program Quality Assurance Project Plan (RAM QAPP)
(Anchor QEA et al. 2009) specified that downstream buoys be deployed in the center of the
suspended solids plume originating from the dredging operation being monitored. However,
this would have required deployment of buoys in the central portion of the channel on a
frequent basis, blocking access to the dredging area by large vessels such as tugs and barges.
Therefore, the monitoring buoys were positioned outside the main channel of the river to
allow project-related traffic access to the work zones. Additionally, the relatively large
number of project-related vessels located in close proximity to one another required
monitoring multiple dredging platforms as a single operation (Figure F-1). To accomplish
this, the river was divided into geographic operational areas (Figure F-2) with all work
occurring in a particular area assigned to that operation. The monitoring buoys required
relocation on a routine basis as dredging generally progressed longitudinally along dredge cut
lanes running north to south through the individual Certification Units (CUs) (Figure F-3).
Depending on CU, the length of the dredge cut lanes varied from 100 to 275 m.

In accordance with the RAM QAPP (Anchor QEA et al. 2009), all water quality sondes and
sampler intakes associated with the near-field program were set at the approximate mid-
depth in the water column (minimum 2 feet off the bottom in shallow water). A special
study was conducted in May to assess that the measured TSS and turbidity data were
representative of the water column and to determine if stratification in suspended solids
concentrations was occurring in the river (Anchor QEA 2009a). A second buoy was

deployed immediately downstream of one of the compliance buoys within the western
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channel of Rogers Island. The water quality sonde and sample intake associated with this

second buoy were set approximately 1 foot above the river bottom.

Paired turbidity and TSS data were collected for nine days beginning May 29, 2009, at the
300 m downstream location for the dredging operations being conducted on the west side of
CU09. On the compliance buoy, the water quality sonde was set at the approximate mid-
depth in the water column (2 to 3 feet from the surface, depending on river stage). The
sonde and sample intake for the second buoy was set approximately 1 foot off the river

bottom (depending on river stage; 5 to 6 feet from the surface).

The average difference in turbidity between the two sondes is approximately 0.50 NTU. This
is within the range for paired water quality data specified in the QAPP (+ 10% or 2 NTU
whichever is greater). Total suspended solids samples were composited every six hours from
each buoy. The TSS analytical results from the deeper location parallel the response from
the turbidity sensor with slightly higher values. The results of the special study indicates
that mid-depth placement of the water quality sondes and sampler intakes is representative

of conditions in the river.

In addition to automated buoys, monitoring was conducted by boat twice per day along
cross-channel transects located approximately 100 m upstream of each dredging operation
(or group of operations when located in close proximity to one another), 100 and 300 m
downstream of each dredging operation, and along a transect parallel to the shoreline,
approximately 10 m from each dredging operation (Figure F-4). A submersible pump was
adjusted to mid-depth in the water column as the boat moved along transects at idle speed
using a real time customized GIS application as a guide. Water quality data was collected at
10-second intervals along each transect. The data were reviewed and the boat was navigated
to the point of the highest turbidity reading to collect water samples. When the boat
returned to the point of the highest turbidity along the transects to collect a sample, water
quality (WQ) data was recorded again at the same time as sample collection. During each
transect run at the upstream, 10-m parallel, and 100-m downstream transects, a mid-depth
grab sample was collected for TSS analysis. If an increase in turbidity could not be identified,

the sample was collected in line with the operation. Additionally, samples were collected
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twice per day from the 300-m downstream for TSS, metals, and hardness analyses. A total of

eight grab samples were collected along the transects per operation per day.

The cross-channel transects were used to assess water quality entering and leaving the area
of the dredge operation being monitored. The parallel transect was used to monitor for
resuspension caused by workboats, tug boats, and barges that provided support for dredging
operations. In addition, transects were used to determine the limits of sediment plumes and
to located the water quality buoys in the midpoint of the plumes. Multiple dredges working
in one area (Figure F-1) would result in the mixing of potential sediment plumes limiting the
ability to assign an increase in turbidity to a particular dredge or operation. As with the
buoy monitoring, all work from multiple dredges in close proximity to one another were

monitored as one operation and grouped by geographic regions (Figure F-2).

F.1.2 East Channel of Rogers Island Monitoring Approach

In the East Channel of Rogers Island, the rock dike isolated the channel from the main river
and a different monitoring approach was employed. One buoy was located within the
contained area in the vicinity of the Washington County Sewer District wastewater
treatment plant (WWTP) discharge. Two other buoys were deployed approximately 30 m
downstream of the silt curtain located at the southern end of the east channel (Figure F-4).
In addition, a boat run transect was positioned at the same downstream distance as the
buoys. The buoy deployment and sample collection procedures for the east channel were the

same as used in the west channel.

The buoy near the treatment plant was in the immediate vicinity of dredging operations and
had to be relocated frequently as dredging, backfilling and capping progressed through CUs
02 and 03. The two buoys 30 m downstream of the silt curtain were initially in the way of
barges navigating through the silt curtain gate. Therefore, they were relocated downstream
approximately 100 m from the entrance of the east channel to allow unrestricted vessel

access through the silt curtain gate.

On September 23, 2009, the silt curtain was removed prior to the completion of dredging

activities in the east channel, and the monitoring approach for the East Channel was
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modified. The two downstream monitoring buoys were removed from CU04. The former 30
m downstream East Rogers Island transect sampling continued for the remainder of dredging
and backfilling operations. A downstream buoy was placed in the main stem of the river
below Lock 7 along the eastern shore to monitor work occurring in the CU04 areas;
however, WQ readings and TSS results from this location were likely influenced from canal

water discharges from lock operations.

F.1.3 East Griffin Island Area Monitoring Approach

A near-field monitoring special study was performed in the East Griffin Island Area (EGIA),
as specified in the RAM QAPP (Anchor QEA et al. 2009). Five buoys were deployed around
CUs 17 and 18; one approximately 100 m upstream; one side channel buoy placed in-
between the CUs and the navigational channel; one buoy approximately 100 m downstream
of CU18; and two buoys to the east of the navigational channel approximately 300 m
downstream of the EGIA (Figure F-4). Due to the requirements that buoys remain outside of
the navigational channel to allow unimpeded vessel access, the two downstream buoys were

deployed in a narrow portion of the river east of the navigation channel.

Near-shore flow reversals were observed under certain flow conditions due to the
geographical features of the river in this area. This phenomenon confounds the calculation
of net TSS load through the CU17 and 18 areas.

F.1.4 Automated Monitoring Equipment

The near-field monitoring systems include ISCO® samplers and YSI® WQ sondes with
associated telemetry equipment mounted on buoys (Figure F-5). The ISCO® samplers were
used to collect samples for TSS and metals analysis. The telemetry systems transmitted the
WQ _data to the project database at 15-minute intervals. Operation of the ISCO® samplers
and YSI® WQ sondes for the near-field monitoring was more problematic than for the far-
field monitoring stations due to exposure of the equipment to more severe environmental
conditions. During the first few weeks of the dredging, accumulation of debris on the sondes
was common, fouling the probes. This problem was resolved by installation of finer mesh
screens on the sondes, thereby keeping debris from reaching the probes. The telemetry

systems include a cellular signal booster to improve communication with the database in
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areas of poor cellular reception. The solar panels on the buoys were undersized to power
these units during periods of cloudy weather, and it was necessary to change out batteries on
some of the buoys periodically. However, subsequent testing demonstrated that reliable
communication with the buoys could be achieved without the use of the signal boosters,
resolving the power issue. The ISCO® samplers generally performed well; however, samples
were occasionally missed due to power loss or an equipment failure, such as a jammed

distributor arm.

The YSI® sondes were field-checked approximately once per week and calibrated as
necessary, in accordance with the RAM QAPP (Anchor QEA et al. 2009). The results of the
near-field sonde checks are presented in the Data Compilation (Anchor QEA 2009a). The
data provided by the YSI® sondes were evaluated qualitatively to assess performance. This
qualitative assessment included estimating operational downtime by comparing the number
of data points actually uploaded to the data management system with the maximum number
possible based on the length of deployment. Additionally, data that exhibited potential
quality concerns, such as results that were 0 or less than 0, or data that were obviously out of
range based on typical river conditions (e.g., pH < 6, turbidity >100 NTU) were also
identified. Much of the downtime for the buoys was related to temporary loss of GPS signal.
The resulting void in the data transfer files prevented the data from loading into the data

management system. The results of this qualitative assessment are presented in Table F-1.

F.2  DATA QUALITY OBJECTIVE ASSESSMENT
F.2.1 Near-Field

The Resuspension Standard and the Substantive WQ Requirements (U.S. Environmental
Protection Agency [EPA] 2005) specify monitoring in the vicinity of dredging operations
(i.e., near-field monitoring). Near-field monitoring has the overall objective of providing the
information needed to confirm that polychlorinated biphenyl (PCB) releases from sediment
are minimized and aquatic fauna are protected from adverse WQ conditions. The results of
the near-field monitoring program have been evaluated to assess achievement of the data
quality objectives (DQOs) that were defined in the RAM QAPP (Anchor QEA et al. 2009).

These DQOs were based on the objectives for near-field monitoring specified in the
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Engineering Performance Standard (EPS; EPA 2004), and the program was designed to
achieve these objectives. The near-field DQOs are to:

e Evaluate on a real-time basis whether dredging activities have caused near-field TSS
to be elevated to an extent indicative of elevated rates of PCB export from dredging
activities.

e Evaluate achievement of the Substantive WQ Requirements for in-river releases of

lead and cadmium.

A discussion of the success of the near-field monitoring program in a achieving these DQOs

is presented below:

“Evaluate on a real-time basis whether dredging activities have caused near-field TSS to be

elevated to an extent indicative of elevated rates of PCB export from dredging activities”

To evaluate whether dredging-related increases in TSS are indicative of an increase in PCB
loading at Thompson Island, the automated near-field monitoring buoys collected turbidity
measurements at 15 minute intervals and six hour composite TSS samples at monitoring
locations 100 m upstream and 300 m downstream of the monitoring operations. In addition
to automated sampling, monitoring was conducted by boat twice per day at transects located
100 m upstream of each dredging operation (or group of operations when located in close
proximity to one another), 100 and 300 m downstream of each dredging operation, and
approximately 10 m adjacent to each dredging operation parallel to flow. There are two
concentration-based near-field TSS standards in the QAPP; a sustained increase of 100 mg/L
from the 300m downstream locations and a sustained increase of 700 mg/L from the side

channel or 100 m downstream samples.

The data indicate that the TSS results were not useful as an indicator of PCB release. Prior to
the start of backfill operations, all the TSS results were below the near-field criteria of

100 mg/L. As shown in Figure F-6, the maximum daily measured TSS concentrations are
below the net TSS standards from the EPS. In addition, increases in PCBs measured at the
Thompson Island Dam far-field station do not appear to correspond with increases in near-

field TSS concentrations.
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At the near-field monitoring buoys, turbidity data was collected as a real time surrogate for
analytical TSS results. Figure F-7 presents the real time turbidity data collected from the
monitoring activities around each dredging operation. While some short term increases in
turbidity were observed, the measured turbidity values were generally low during dredging,

consistent with the TSS results.

Once backfilling operations were initiated, a general increase in the TSS concentrations and
turbidity values from the near-field program were observed. The increase was noted at the
downstream water quality monitors as backfill operations were initiated in each CU.
However, both dredging and backfill operations were occurring simultaneously in portions
of the river, making comparisons between dredging related near-field TSS increases and
Thompson Island PCB concentrations problematic. Nonetheless, based on observations prior
to the onset of backfilling operations, it is likely that the elevated near-field TSS late in the

season was attributed to backfilling.

“Evaluate achievement of the Substantive WQ Requirements for in-river releases of lead and

cadmium”

The RAM included near-field metals monitoring. This monitoring was conducted to verify
that the Substantive Water Quality Standards were not exceeded as a result of dredging
activities, and to confirm the conclusion from pre-design testing that minimal increases in
metals concentrations in water would occur during dredging. As discussed in Corrective
Action Memorandum (CAM) 001 (Data Compilation; Appendix D) all metals concentrations
measured in the near-field were substantially below the applicable standards. On June 26,
2009, General Electric (GE), with EPA approval, reduced the metals sampling requirements
of the near-field program. On July 22, 2009, GE discontinued near-field metals monitoring
in the Griffin Island area after verbal approval from EPA. On August 26, 2009, GE
discontinued the remaining near-field metals monitoring in the Rogers Island area after

verbal approval from EPA.

Near-field total and dissolved metals data are compared against the near-field criteria in
Figure F-8. A total of 665 near-field samples were collected and analyzed for total metals,

dissolved metals, and hardness. The results indicate all the metals samples were below
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applicable standards outlined in the EPS (EPA 2004) and that total metals concentrations
have met dissolved metals standards for both sampling methods (i.e., automated samplers on

buoys and manual samples collected along transects).

F.2.2 Far-Field

The results of the far-field monitoring program have been evaluated to assess achievement of
the DQOs that were defined in the RAM QAPP (Anchor QEA et al. 2009). These DQOs
were based on the objectives for far-field monitoring specified in the EPS (EPA 2004), and
the program was designed to achieve these objectives. A discussion of each DQO and the
success of the program in meeting these objectives is presented below. The Far-Field DQOs

are to:

e Evaluate achievement of the Total PCB, lead, and cadmium concentration
components of the Resuspension Standard and the Substantive WQ Requirements.

e Rapidly assess water column Total PCB levels so that public water suppliers can be
advised when water column concentrations are expected to approach or exceed the
federal MCL.

e Evaluate achievement of the Total and Tri+ PCB load components of the
Resuspension Standard.

e Determine the baseline Total PCB levels entering River Section 1 from upstream
sources.

e Determine ancillary remediation-related effects on the river (e.g., barge traffic-related
resuspension, and spillage during transit) that may occur in areas that are not

captured by the nearest representative far-field station.

“Evaluate achievement of the Total PCB, lead, and cadmium concentration components of

the Resuspension Standard and the Substantive WQ Requirements”

The data generated by the far-field monitoring program were adequate to assess the
achievement of this DQO for both PCBs and metals. The far-field monitoring systems were
reliable, and successfully provided data at the frequency specified in the RAM QAPP
(Anchor QEA et al. 2009).
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The data obtained from the automated far-field stations provided a good representation of
conditions in the river during Phase 1. Although the data at Thompson Island were more
variable than the other stations, the trends observed at that station mirror the muted trends
observed downstream (Figure F-9). Increases or decreases in the PCB concentration at
Thompson Island are evident at Lock 5 and Waterford after the appropriate time of travel is
considered, under the flow conditions experienced at the time. The variability at Thompson

Island is discussed in additional detail in Section 4, below.

The sampling program specified in the RAM QAPP (Anchor QEA et al.) was designed to
provide data on a time scale that would allow GE to provide timely notice to the public water
suppliers when PCB concentrations exceeded the federal maximum containment level (MCL)
of 500 ng/L. The time of travel from the Thompson Island station to the Halfmoon water
intake for the samples collected at that station were greater than the time required to collect
and analyze the samples; therefore, the sampling procedures and laboratory turnaround
times provided sufficient time to notify the downstream water suppliers when the PCB water
concentrations were greater than the federal MCL at Thompson Island. However, the
combined sample collection and laboratory analytical time at Lock 5 exceeded the time of
travel from this station to Halfmoon. Should a confirmed exceedance have occurred at

Lock 5, it would not have been possible to provide timely notifications to Halfmoon and
Waterford.

The far-field monitoring program also included manual sample collection from the Upper
Hudson River (Bakers Falls, Rogers Island, and Stillwater), the Mohawk River, and the
Lower Hudson River (Albany and Poughkeepsie). Figures F-10 and F-11 present temporal
plots of the PCB and TSS results from the manual far-field sampling conducted in the upper
and lower Hudson, respectively. The results from the background stations at Bakers Falls
and Rogers Island were comparable with data collected during the baseline monitoring
program (BMP). At Stillwater, the PCB results mirrored the increases seen at the automated
stations at Lock 5 and Waterford. The PCB results from the Mohawk River were all below
the method detection limit, similar to results collected during the baseline program. Samples
from the lower Hudson stations, with the exception of the May Albany sample, were all

within ranges seen during the BMP.
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The far-field monitoring program demonstrated achievement of the lead and cadmium
concentration components of the New York State Department of Environmental
Conservation Substantive Water Quality Certification. As discussed in Section 2.3.2.4 of the
Data Compilation (Anchor QEA 2009a), the sampling frequency for metals at Lock 5 and
Waterford were reduced from daily to weekly during Phase 1, as metals concentrations were
consistently low. Sampling frequency at Thompson Island remained at daily throughout the
program. Even though the Thompson Island station was the closest monitoring point to the
dredging operations, metals concentrations remained well below the criteria defined in the
RAM QAPP (Anchor QEA et al. 2009) for lead and cadmium of 15 pg/L and 5 pg/L,
respectively. A total of 196 samples collected and analyzed for total lead and cadmium
between May 15 and November 30, 2009 at Thompson Island. Lead was not detected in any
sample above 1 pg/L, and cadmium concentrations were below the method detection limit in

all samples.

“Evaluate achievement of the Total and Tri+ PCB load components of the Resuspension
Standard”

The EPS established criteria for Total PCB and Tri+ PCB loading for each of the three far-
field stations of 117 kg and 39 kg, respectively (EPA 2004). Loading was calculated at each
far-field station using the procedure communicated to EPA (Appendix A). Background
monthly loading as determined during the BMP was used to calculate loading resulting from
dredging activities as described in Section 2.1.2.2 and Appendix A. Seven-day running
average Total and Tri+ PCB loadings were tracked using daily loads calculated as the product
of the 24-hour composite PCB concentration and the daily average river flow at each station.
The annual cumulative Total and Tri+ PCB loadings was tracked by summation of the daily
Total and Tri+ PCB loads resulting from dredging activities. Data collected from the far-field
automated stations (Figure F-12) show that the Total and Tri+ PCB load criteria was

exceeded at all three stations.

“Determine the baseline Total PCB levels entering River Section 1 from upstream sources”

Upstream sources of PCB into the project area were measured at Rogers Island weekly.

Surface grab samples were collected at a point near the center of the channel upstream of all
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dredging activities, but downstream of the former Fort Edward Dam. The Rogers Island data

collected during Phase 1 are consistent with pre-dredging conditions (Figure F-13).

“Determine ancillary remediation-related effects on the river (e.g., barge traffic-related
resuspension, and spillage during transit) that may occur in areas that are not captured by the

nearest representative far-field station”

All project activity occurred upstream of the Thompson Island Dam far-field station with the
exception of tug and barge transit into and out of the Phase 1 area. Any associated effects of
the equipment movement through the Champlain Canal system downstream of the
Thompson Island Dam far-field station would have been captured in daily 24-hour

composite samples collected from the Lock 5 and Waterford far-field stations.

F.3 TSS/TURBIDITY REGRESSION EVALUATION
F.3.1 Near-Field

As required by the Engineering Performance Standard for resuspension, GE developed a
surrogate monitoring system that could estimate TSS concentrations in near-real time. The
goal was to allow rapid assessment of achievement of near-field resuspension criteria so that
dredging operations could be modified quickly in response to elevated TSS concentrations in
the river, thereby controlling PCB releases. As required by the EPS, GE performed a study to
identify a TSS surrogate measurement system, and identified the use of turbidity as an
appropriate parameter to estimate TSS. The results of this study are presented in the RAM
QAPP (Anchor QEA et al. 2009), and include the regression that was developed to convert

turbidity data to estimated TSS concentrations.

A requirement specified in the RAM QAPP (Anchor QEA et al. 2009) is to assess the validity
of the TSS/turbidity regression equation under field conditions, and to update the equation as
the dredging progressed, if appropriate. However, as described in the QAPP, the regression
was not intended to apply at very low turbidity values or at TSS concentrations greater than
approximately 1,000 mg/L. To evaluate the regression equation, the suspended solids
concentrations estimated from the turbidity measurements were compared to paired TSS

measurements. In accordance with the QAPP, this evaluation focused on cases in which the
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measured suspended sediment concentrations are in the range of 50% to 150% of the
resuspension threshold criteria established by the EPS. For the near-field monitoring criteria
(100 mg/L and 700 mg/L), the range of TSS concentrations evaluated was to be 50 mg/L to
150 mg/L or 350 mg/L to 1,050 mg/L, respectively. However, the upper range could not be
evaluated. There were only four samples collected in the near-field in 2009 that were above
350 mg/L; of these, three were collected inside the sheet piling containment in EGIA. The
forth sample was collected from a buoy located upstream of EGIA on July 13, 2009. This
sample coincided with a period when this buoy had drifted toward shore, and the sampler

intake tubing came in contact with the river bed and was therefore, not representative.

The TSS data collected during the near-field transects are compared to corresponding
turbidity data in Figure F-14. Prior to September 1, 2009, only three samples contained
suspended solids at concentrations exceeding 50 mg/L, and therefore the data set is
insufficient to evaluate the validity of the TSS/turbidity regression. As indicated in

Figure F-14, the regression provided poor results for data with less than 50 mg/L TSS. After
September 1, 2009, many more samples exhibited TSS concentrations greater than 50 mg/L;
however, this was due to backfilling operations. While the relationship between TSS and
turbidity was better defined after September 1, it was significantly different than that

observed prior to September 1, when dredging operations were more active.

TSS data collected from the near-field monitoring buoys were not useful for evaluating the
TSS/turbidity regression. Nearly 7,000 TSS samples were collected from the near-field
monitoring buoys between May 15 and November 1, 2009 during Phase 1. Of these, only
128 samples contained TSS at concentrations above 50 mg/L, and nearly all of these were
collected either inside the sheet pile containment in EGIA or were related to backfilling

operations.

In summary, the TSS concentrations measured in the river during near-field monitoring
were too low for the TSS/turbidity regression to provide satisfactory results. Therefore,
monitoring TSS or turbidity in the near-field was not useful for predicting PCB release rates,

and did not provide information that was useful for controlling dredging operations.
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F.3.2 Far-Field

EPA established criteria for TSS concentrations in the far-field and required establishing a
method to estimate far-field TSS concentrations using surrogate near-real time
measurements, in a manner that was consistent with the process described in Section 3.1.1.
The RAM QAPP (Anchor QEA et al. 2009) required the collection of near-real time turbidity
data at the Thompson Island, Lock 5, and Waterford far-field monitoring stations.

As described in Section 3.1.1, a requirement in the RAM QAPP (Anchor QEA et al. 2009) is
to assess the validity of the TSS/turbidity regression equation under field conditions, and
update the equation as the dredging progressed, if appropriate. To evaluate the regression
equation, the suspended solids concentrations estimated from the turbidity measurements
were compared to paired TSS measurements. In accordance with the QAPP, this evaluation
focused on cases in which the measured suspended sediment concentrations are in the range
of 50% to 150% of the resuspension threshold criteria established by the EPS. For the far-
field monitoring criteria (12 mg/L and 24 mg/L), the range of TSS concentrations evaluated is
6 mg/L to 18 mg/L.

The TSS data collected at the Thompson Island, Lock 5, and Waterford far-field monitoring
stations are compared to corresponding turbidity data in Figure F-15. Prior to September 1,
2009, nearly all TSS data at Thompson Island and Lock 5 were less than 6 mg/L. A larger
portion of the data set was above 6 mg/L at Waterford; however, the higher TSS
concentrations observed at this station were consistent with baseline conditions, and are not
project related. After September 1, 2009, when backfilling operations increased significantly,
turbidity increases were evident at Thompson Island and Lock 5; however, the number of
samples exhibiting TSS concentrations between 6 and 18 mg/L remained small. As indicated
in Figure F-15, neither the TSS/turbidity regression presented in the RAM QAPP (Anchor
QEA et al. 2009) nor a revised regression provided satisfactory results. Therefore, it does not
appear that monitoring for TSS or turbidity in the far-field was useful as an indicator for PCB

release rates or to provide information for controlling dredging operations.
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F.4  VARIABILITY IN PCB SAMPLES COLLECTED FROM AUTOMATED FAR-FIELD
STATIONS

Variability in PCB concentrations at the far-field monitoring stations falls into two general
categories: 1) loss of lower chlorinated congeners in automated (ATM) samples; and

2) significant differences in PCB concentrations in replicate samples. The loss of lower
chlorinated congeners appears related to volatilization and/or sorption in the automated
system. This condition appears to be most prevalent during periods of low flow, and high
dissolved PCB concentrations in the river. As the Thompson Island station is subjected to
the highest PCB concentrations, this condition is most prevalent at that station. It is not
possible to discern whether volatilization or sorption is the most dominant process using the
available data set; however, it is likely that both processes are active to some extent. The
differences in PCB concentrations in replicate samples appears to be related to the unequal
deposition of solids in the samples, which appears to be an artifact of the gravity fed sample

collection system.

The automated sampling system at the far-field stations is designed to collect samples in
parallel from a manifold system that is fed continuously with river water from the stilling
well (Figure F-16). During collection of routine duplicate Quality Assurance/Quality
Control (QA/QC) samples, and the triplicate samples for confirming exceedance of the
performance standards, more variability was observed at Thompson Island than at the other
far-field stations (Table F-2). Additionally, in accordance with the RAM QAPP (Anchor
QEA et al. 2009), monthly QA/QC samples were collected that included manual depth-
integrated composite samples at the pump intakes along with coincident grab samples from
the stilling well inside the pump house at each automated far-field station (Section 2.3.3.6 of
the Phase 1 Data Compilation [DC]; Anchor QEA 2009a). The data from these QA/QC
samples indicated that PCB concentrations in manually collected samples at Thompson
Island are typically higher than those in the corresponding samples collected from the
automated system. At Lock 5, PCB concentrations in manually collected samples may be
slightly higher than the automated samples, while the paired sample results at Waterford

were essentially identical.
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F.4.1 Special Studies Performed to Assess Variability
As described in Section 2.7.3 of the DC (Anchor QEA 2009a), GE conducted diagnostic

sampling at the Thompson Island and Lock 5 far-field monitoring stations to assess the
variability identified between duplicate and triplicate samples collected by the automated
sampling system. The objectives of these studies were to assess the effects of operating
characteristics of the automated system and/or cross-channel/vertical spatial variability in
PCB concentrations in the river on the duplicate/triplicate sampling results. The studies
targeted conditions both with and without upstream dredging activity, and included the

following activities:

e Collection of paired manual samples at pump intakes and samples from pump
discharges at Thompson Island and Lock 5 to assess differences between manually
collected samples and automated samples.

e Collection of multiple samples a few minutes apart from the stilling well at Thompson
Island and Lock 5 to assess short term temporal variability in the pump house.

e Collection of surface, mid-depth, and near-bottom samples at pump intakes under
different flow conditions to assess cross-channel and vertical spatial variability.

e Collection of additional triplicate samples to assess whether operational changes (such

as cleaning the automated system) reduced variability.

F.4.2 Potential Sources of Variability

There are a number of potential sources of variability in PCB concentrations in the river and
in the automated stations. In the river under baseline conditions, PCB concentrations vary
throughout the year with flow conditions and temperature. During dredging, PCB
concentrations vary with distance from dredging operations, and the nature of the PCBs in
the water column (i.e., dissolved or particulate). At the automated stations, PCB
concentrations may be further affected by the differences in station design and sample
collection procedures. Another potential source of PCB variability is the composition of the
PCBs in the river, and how different groups of congeners behave under various conditions.
The lower chlorinated congeners, by virtue of their lower partition coefficient, tend to
desorb more readily from resuspended particles and, due to their higher vapor pressure, are
more volatile than higher chlorinated congeners. The loss of lower chlorinated congeners
has been previously examined during the far-field and near-field pilot study conducted
between 2006 and 2008 (Anchor QEA 2009b). The results of these studies suggested that loss
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of lower chlorinated congeners was caused by volatilization in the ISCO® automated
sampler as it applied negative pressure to the samples being withdrawn from the stilling well
(Anchor QEA 2009b). The automated sampler was replaced by a gravity-fed system which
effectively controlled the loss of lower-chlorinated congeners under the conditions that

existed in the river prior to dredging.

F.4.3 Differences in Station Design

One potential source of variability at the far-field monitoring stations is that the physical
configuration of the stations varies at each location. Some design modifications were
necessary to accommodate the site conditions encountered, such as river width, access for
pump house location, and proximity of the Champlain Canal navigational channel. The

primary differences in the design of the stations include:

e Distance from source. Thompson Island is much closer to the dredging operations,
and depending on dredging activities and location, not always completely mixed. The
longer distance to Lock 5 and Waterford provides greater opportunity for source
mixing.

e Length of pump intake tubing. The approximate length of the longest run of tubing
(to the most distant pump intake) at Thompson Island, Lock 5, and Waterford is 1,200
feet, 600 feet and 250 feet, respectively.

e Diameter of pump intake tubing. The tubing is 1-inch diameter at Lock 5 and
Waterford, and 1.25 inches at Thompson Island. The systems were designed to pump
at a rate that is sufficient to minimize settling of solids in the tubing. The larger
tubing at Thompson Island was necessary to maintain a flow rate sufficient to
maintain approximately 2 feet per second due to the longer length of tubing and
corresponding increases in wall friction and associated changes in head.

e Hydraulic retention time in the stilling wells. Due to the various lengths of pump
tubing, flow rates, and differences in the sizes of the stilling wells, the retention time
in the stilling wells at Thompson Island, Lock 5, and Waterford is approximately
0.75 min., 2 min., and 1 min.

e Pump suction lift. The pump suction lift is highest at Waterford, less at Lock 5, and
lowest at Thompson Island, approximately 20 feet, 15 feet, and 10 feet, respectively.

The materials of construction, pumps, and instrumentation are identical in all the stations.
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F.4.4 Loss of Lower Chlorinated Homologs in Automated Samples

Comparison of PCB data from 24-hr. composite ATM samples with manually collected depth
integrated samples (MAN) collected in the river revealed a loss of mono- and di-chlorinated
homologs from the ATM samples (Figures F-17 and F-18). Analysis of the monthly QA/QC
data has shown that loss of lower chlorinated homologs (wt%) is most prevalent in the
Thompson Island automated station (Figure F-18). A small loss of these lighter congeners
appears to occur at Lock 5 and may occur at a minimal extent at Waterford (Figure F-18).
Potential causes for the loss of lower chlorinated congeners from the ATM samples include:
1) volatilization; and 2) sorption or desorption that may be occurring in the piping and
pumping system between the pump intakes and the stilling well. These processes may be
affected by flow, PCB concentrations, temperature, and differences in the design of the
automated stations, such as the length of tubing conveying water from the river to the

stilling well.

Volatilization, Sorption, and Desorption

Volatilization, sorption, and desorption are concurrent competing processes that may affect
the homolog composition in PCB samples collected from the river. Volatilization and
sorption processes work to decrease the PCB concentrations in the ATM samples, while
desorption processes work to increase PCB concentrations. During the near-field testing of
the Lock 5 automated station prior to the start of dredging, it was suspected that the homolog
composition in the automated sample was being altered by the pumping action of the ISCO®
sampler. While the ISCO® sampler was replaced by a gravity sample withdrawal system that
does not include the pumping action during sample withdrawal, the means of transfer of the
sample from the river to the stilling well remained unchanged. During conveyance, the river
water may experience a loss of lower chlorinated congeners as a result of volatilization
associated with the negative pressure required to pump the river water to the stilling well. It
stands to reason that the loss of lower chlorinated congeners would be the greatest at the
Thompson Island station which has the longest conveyance system of all the automated

stations.

Changes in flow, PCB concentration, PCB composition, and temperature may affect the loss
of lower chlorinated congeners in the ATM samples. Paired ATM and MAN samples from
the QA/QC sampling events, and the special studies (Sections 2.3.3.6 and 2.8.6 of the DC,
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respectively) demonstrate the relationship that flow and PCB concentration have on PCB
composition (Figures F-19 and F-20). Flow is important because it is related to the PCB
fractionation in the river. Figure F-21 shows that under low flow conditions the presence of
lower chlorinated congeners is more prevalent, while under higher flow conditions the
relative percentage of higher chlorinated congeners increases. This suggests that under low
flow conditions, PCBs are predominantly in dissolved form and as flow increases sediment
resuspension contributes to higher particulate phase PCB concentrations which contain more
chlorinated congeners. The results of the non-target downstream area contamination special
study (main report; Section 5) indicates that resuspended sediment containing elevated PCB
concentrations was mobilized and migrated downstream during dredging. Higher flows
would be expected to mobilize this sediment as bottom shear stresses exceed the energy
required to suspend recently deposited material and transport them downstream. Although
minimal increases in TSS at Thompson Island were measured, a very modest increase in TSS
(1 mg/L) containing 100 mg/kg of PCBs could increase PCBs in the ATM samples by
approximately 100 ng/L at a flow of 5,000 cfs.

Volatilization, sorption, and desorption are dependent on PCB concentration, as all of these
processes are most active when concentration gradients are highest. In fact, the loss of lower
chlorinated congeners is more prevalent in samples containing higher PCB concentrations

during low flow periods (Figure F-19).

Figure F-22 presents typical homolog composition of dissolved and particulate PCBs
measured during a special study (Near-field PCB release study; main report Section 5). In
this study, samples were field filtered; hence their homolog spectra did not reflect the loss of
lower chlorinated congeners that was often observed at the Thompson Island far-field
automated sampling station. Figure F-22 shows that dissolved samples contain about 40%
mono-chlorinated biphenyl congeners while at higher flows the percentage of mono-
chlorinated congeners decreases to about 15%, as the presence of higher chlorinated
congeners associated with particulates begins to dominate the PCB signal (Figure F-22).
Therefore, the greatest potential for reduction in the concentration of lower chlorinated
congeners at the automated stations due to volatilization is at low flow, when samples have
the highest dissolved PCB fraction. The loss of lower chlorinated congeners from samples

collected at higher flows is less than that observed at lower flows due to the dominance of
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the higher chlorinated congeners associated with suspended solids. These trends are also
apparent in the dissolved and total PCB data collected during the PCB transect studies
(Section 2.8.4 of the DC; Anchor QEA 2009a), as depicted in Figure F-23.

Temperature

River water temperature data and PCB data from 24-hr. composite samples collected at the
far-field monitoring stations were used to evaluate whether the loss of lower chlorinated
congeners in ATM samples was temperature dependent, as processes such as volatilization,
sorption, and desorption are subject to temperature dependence. Figure F-24 compares
temperature and PCB homolog data under low and high flow conditions at all three
automated stations. This comparison suggests that there is no relationship between
temperature and loss of mono-chlorinated congeners in the ATM samples; however, di-
chlorinated congener concentrations tend to increase with temperature. One possible
explanation for this is that mono- and di-chlorinated PCBs are desorbing from suspended
solids at a higher rate as temperature increases; however, the increase in mono-chlorinated

congeners is muted by volatilization losses in the automated stations.

Variability Due to Unequal Distribution of Solids in Samples

Suspended solids concentrations, and the PCB concentration/composition of the solids have
been assessed to identify relationships to the variability at the far-field stations. The results
of the special studies performed at the far-field stations (Section 2.8.6 of the DC; Anchor
QEA 2009a) suggest that the variability in PCB concentrations at Thompson Island may be

related to variability in suspended solids concentrations.

During the October 2, 2009 sampling event during which there was no dredging occurring at
EGIA and river flows were approximately 4,800 cfs at Fort Edward, no correlation was
observed between TSS and PCB concentrations (Figure F-25). On October 9, 2009, during
active dredging of CU18, the study was repeated at river flows of approximately 8,400 cfs at
Fort Edward. During this event, the effect of flow on TSS concentration was evident.
Furthermore, there was a strong correlation between TSS and PCB concentrations

(Figure F-25). The highest TSS and PCB concentrations tended to be at the samples collected
near the river bottom at pump intakes 4 and 5, which are located on the east side of the river,

within deeper water than that near intakes 2 and 3. Clearly the dredging occurring with
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CU18 on October 9 resulted in a cross-channel and vertical gradients in solids and PCB
concentration. These gradients demonstrate that the river was not well mixed when
dredging was occurring in the EGIA; this phenomenon was also observed during the August

19, 2009 sampling event (Figure F-26).

On two occasions (August 9 and 10, 2009), when no dredging was taking place due to the
August 7 shut down, PCB concentrations in the ATM samples were higher than those
measured in the corresponding MAN samples (Figures F-27 and F-28). On August 10, TSS
concentrations were similar between the ATM and MAN samples (TSS data were not
collected on August 9). While it is not possible to confirm the source of these PCBs, under
certain conditions solids may be settling within the pump intake tubing (Figure F-29).
When PCB concentrations in the river drop rapidly, as they did on August 9, 2009 (Figure
F-9), PCBs may desorb from pump intake lines, causing a temporary increase in PCB
concentrations measured in the ATM samples compared to the corresponding MAN samples,
as observed on August 9 and 10 (Figures F-27 and F-28). Solids that were present in the
intake tubing may have acted as a source of PCBs. However, a loss of lower chlorinated
congeners between the MAN samples collected at the pump intakes and the pump discharge

and stilling well samples was still apparent on these days.

The presence of solids in the river may also account for the variability observed in the
automated stations. The gravity fed sampling system consists of a ¥2-inch diameter pipe
which is connected to a bulkhead fitting in the side of the stilling well. Water flows through
this pipe continuously and discharges into a sink. The pipe is fitted with tees and
electronically controlled valves which are programmed to open at set intervals, allowing
river water to flow into refrigerated sample collection vessels (Figure F-16). Only half of the
valves are active each day; the system is designed to automatically switch to the next set of
valves after a 24-hr. composite sample is complete. A small amount of solids has been
observed accumulating within the intake side of the valves. It is possible that these solids
accumulate at different rates in the valves (e.g., more solids closer to the stilling well), and
are discharged into the sample containers. When duplicate or triplicate samples are
collected, a disproportionate amount of solids may be dispensed to each container. Paired
TSS samples cannot be used to identify this condition, as the gravity fed system is only used

to collect PCB samples; TSS samples are collected using a separate ISCO® automated sampler.
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As noted above, one milligram of dredging related solids can result in a significant increase in
PCB concentration in a one liter water sample. The composition of PCBs in duplicate and
triplicate samples with large variations in PCB concentration has been compared in

Figure F-30. Samples with the highest PCB concentrations tend to be higher chlorinated
than samples with lower PCB concentrations, which is consistent with the composition of
sediment resuspended during dredging, as measured during the Near-Field PCB Release
Mechanism Study and the PCB Transect Study (Figures F-22 and F-23).

Summary

Variability in PCB concentrations at the far-field monitoring stations falls into two general
categories: 1) loss of lower chlorinated congeners in ATM samples, and 2) significant
differences in PCB concentrations in replicate samples. The loss of lower chlorinated
congeners appears related to volatilization and/or sorption in the automated system. This
condition appears to be most prevalent during periods of low flow, and high dissolved PCB
concentrations in the river. As the Thompson Island station is subjected to the highest PCB
concentrations, this condition is most prevalent at that station. It is not possible to discern
whether volatilization or sorption is the most dominant process using the available data set;
however, it is likely that both processes are active to some extent. Evidence exists that some
loss of solids may occur in the pump intake tubing, and may result in desorbing PCBs into
water flowing through the tubing after rapid decreases in PCB concentrations in the river
occur. The differences in PCB concentrations in replicate samples appears to be related to
the unequal deposition of solids in the samples, which appears to be an artifact of the gravity
fed sample collection system. Recommendations for modifying the far-field monitoring
program during Phase 2 are presented in the main report (Section 9). Despite the variability
observed at the Thompson Island Station, the automated stations operated well throughout

the Phase 1 program and provided data that was deemed sufficient for its intended purposes.

F.5 SUPPLEMENTAL DATA

F.5.1 Organic Carbon
The RAMP QAPP specified the analysis of dissolved and particulate organic carbon from the

far-field stations at the same frequency as PCB collection. Figure F-31 presents temporal
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plots of the daily 24 hr composite samples collected at the three automated far-field stations.
There was little variation in the data through the season and only three occasions at the
Waterford station where particulate organic carbon was greater than dissolved. A
comparison of the total organic carbon results (sum of particulate and dissolved OC) and PCB
results (Figure F-32) confirm that there is little variability in the organic carbon data and no

significant relationship with the measured PCB concentrations.

Total Suspended Solids

A 24-hr. composite sample for TSS analysis was collected on a daily basis from Thompson
Island, Lock 5, and Waterford. These data are presented on a temporal basis in Figure F-33.
A cross plot of TSS with PCBs is depicted in Figure F-34. These data indicate that there is
little correlation between the PCB and TSS concentrations at the far-field stations; however,
as discussed in Section 4.2.2.1, minimal increases in TSS concentrations could result in
significant increases in PCB concentrations. The visible increases in TSS concentrations in
Figure F-33 were related to storm events and associated run off. A slight increase in TSS

concentrations is noted at the TID station during backfill activities occurring in CUs 17
and 18.

F.6  RESIDUAL SEDIMENT SAMPLING IMPLEMENTATION
The residual sampling program is described in the RAM QAPP (Anchor QEA et al. 2009).

Details regarding the design of the residual sediment sampling, including sampling methods,
schedule, laboratory analysis, and results, are presented in the DC (Anchor QEA 2009a). The
target sampling locations in each CU were identified before the start of dredging

(DC Figures 2.6-1 through 2.6-10). In general, the sampling locations were on a triangular
grid with a density of eight locations per acre (approximately 80 feet between locations).
Sampling locations in shoreline areas were spaced approximately 80 feet apart along a
transect parallel to the shoreline. Deviations to the procedures described in the RAM QAPP

are discussed in Appendix C.

The CUs were subdivided into approximately one acre sub-units; as dredging was completed
in a sub-unit, sampling was performed at the target locations within that area. This allowed

sampling, analysis, and data evaluation to be performed on a more or less continuous basis,
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instead of waiting until dredging was completed in an entire CU. After the first round of
dredging was completed, cores were collected at each target location in the CU, wherever
conditions permitted (e.g., cores could not always be collected due to the presence of rock).
The target penetration was four feet. An attempt to collect a grab sample was made at
locations where a core could not be recovered in three attempts and the probing depth was
less than six inches. If obstructions were encountered at the original location, the sample
was re-located within a 20-foot radius of the original location at a point still within the
dredged area of the CU. The core samples were cut into segments and submitted for PCB
analysis. With a few exceptions, analytical results were delivered from the laboratory within
24 hours of submittal (laboratory delays were experienced in CUs 02, 03, and 07 (Appendix
C). Upon receipt from the laboratory, the PCB data from the top 6 inches of sediment were
evaluated against the EPS criteria. Areas that contained PCBs above the concentrations
specified in the Residuals Standard were targeted for re-dredging. After each round of re-
dredging was performed, an additional round of sediment sampling was completed. The
number of cores collected after each dredge pass in each CU is listed in Table 2.6-2 of the DC
(Anchor QEA 2009a). This table also lists the number of shoreline locations targeted in the

corresponding sampling round.

Sampling and dredging in the shoreline areas were problematic. Some of the shoreline areas
were less than two feet wide, making it very difficult to accurately position the sampling
vessel so that a sample could be collected within the shoreline area. The residual sediment
sampling locations were, on occasion, not representative of the area dredged. This was
particularly true during the re-dredge passes, where high final dredge depths increased the
area and volume of the triangular wedge produced by extending the 3:1 slope to the depth to
clean sediment. Sampling locations located on this triangular wedge could only be re-located
up to 20 feet from the targeted location. If the wedge extended beyond 20 feet, the locations
being sampled would not have been re-dredged. Examples for this include both cores in
CUO04 with Tri+ PCB concentrations above 27 mg/kg (Appendix C). Locations along the
eastern channel of CUO8 (e.g., SRC-40) were also affected similarly. Thus, the efficacy of re-

dredging was not accurately measured due within these types of areas due to lack of data.
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F.7  UPDATED MGBM COELUTION BIAS CORRECTION FACTORS

GE performed a study (in accordance with the RAM QAPP; Anchor QEA et. al. 2009) to
identify whether the mGBM PCB bias correction established in 2004 during the BMP should
be updated for use in the Phase 1 dredging monitoring. Based on the results of this study,
the bias correction has been modified. Table F-3 summarizes the PCB data for samples with
PCB concentrations greater than 500 ng/L, and the results of subsequent samples collected to
confirm the exceedences. Additional information regarding the development and

application of the bias correction is presented in Exhibit 1.
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Figure F-28
) August 10 Paired Intake PCB Data
Note: Special study dataset. Updated bias correction

ANCHOR e Pump Intake (MAN) factors were applied for Peaks 5, 8 and 14 for modified
OFA === e Pump Discharge (AUTO) Green Bay Method and Total PCBs were recalculated.

Phase 1 Evaluation Report
General Electric Company

IF - \Helios\D_Drive\Jobs\GENprw\IDL\Figures\Appendix_F\FigF_26_27_28_Aug19IntakeStudy.pro
Tue Feb 16 12:05:38 2010



Total PCBs (ng/L)

250 T T T T T T
]
2L 200F _
Q
= L _
©
n L _
°
2 - |
£
S I [ [ ]
=] - _
2 150 .o °o
L PS . . [ ] 4
100 1 1 1 1 I 1 1 1 1 I 1 1 1 1
100 150 200 250
Manually Collected Samples
Total Suspended Solids (mg/L)
20—~~~ 1 T T T T T T T " T T T T T
15+ -
" L _
(4]
= L _
=] L _
©
N L _
E 10+ -
= L _
£ L |
)
=) i ®oa o0 ©® 1
< | e’ ]
5 - -
o . . . v v oo
0 5 10 15 20
Manually Collected Samples
Figure F-29
October 9, 2009 Paired Intake TSS Data
Surface Note: TSS data collected on 10/9/2009 at Tl automated station (Flow = 8351 cfs).
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ANCHOR Mid Depth Depth mteﬁrated sample collected at sample intake. Grab sample collected from
QEA &< e Bottom stilling well. Updated bias correction factors were applied for Peaks 5, 8 and 14
for modified Green Bay Method and Total PCBs were recalculated.
e Depth Integrated Phase 1 Evaluation Report

. . , — _ General Electric Company
IF - \Helios\D_Drive\Jobs\GENprw\IDL\Figures\Appendix_F\FigF_29__Oct9_intakeStudy.pro

Tue Feb 16 12:06:20 2010



Total PCB (ng/L) Homologs (ng/L) Homologs (wt%o)

8ooF 090807 ] 400 60¢
[ Flow=7227 cfs ] 50F
600 . 300 a0k
400} . 200 30F
i ] 20F

200 . 100
[ I ] 10¢

oL ] 0

Par

Dupl Dup2 MON DI TRl TET PEN HEX MON DI TRI TET PEN HEX
Total PCB (ng/L) Homologs (ng/L) Homologs (wt%)
£ 090811 g ! ] 60
300F Flow=6549 cfs 3 150 . 50F
; ] 40F
200 - - 100 - - 30E
100f I ; s0f . 20¢
Par Dupl Dup2 MON DI TRl TET PEN HEX MON DI TRl TET PEN HEX
Total PCB (ng/L) Homologs (ng/L) Homologs (wt%)
250F 000813 ] 120 60
200F Flow=6374 cfs ; 100 50F
[ ] 40F
150 3 80
: ] 60 0F
100 g ] 40 o0
50F J
C ] 20 10
ot l ] 0
Par Dupl Dup2 MON DI TRl TET PEN HEX MON DI TRl TET PEN HEX
Figure F-30

PCB Composition in Thompson Island Triplicate Data

Note: Triplicates are 24hr composites. Shown are selected triplicate data with high RPD. Lépdated bias correction

ANCHOR factors were applied for Peaks 5, 8 and 14 for modified Green Bay Method and Total PCBs were recalculated.
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Comparison of Total PCB and Total Suspended Solids
Concentrations at Automated Far-Field Stations
ANCHOR @
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Technical Meno

To: Bob Gibson — General Electric Company

From: David Blye — Environmental Standards, Inc.
Meg Michell — Environmental Standards, Inc.

CC: Jim Rhea - Anchor QEA, LLC
John Connolly - Anchor QEA, LLC
Mark Larue — Anchor QEA, LLC

Date: September 11, 2009

Re: Evaluation of Modified Green Bay Method (mMGBM) Coelution Bias
Correction Factors

Background/Introduction

Past comparison of water column PCB concentrations in samples collected by the General
Electric Company (GE) in 1993 with those measured as part of the U.S, Environmental
Protection Agency (US EPA) RRI/FS Phase Il Study revealed that the PCB concentrations
calculated for chromatographic peaks that contain coeluting (i.e., multiple) PCB congeners on
the DB-1 capillary column used as part of the modified Green Bay Method (mGBM) employed
by GE were inaccurate in some cases (HydroQual 1997). Corrections for the DB-1 peaks
affected most by this bias, DB-1 Peaks 5, 8, and 14, were originally developed in 1997. For
water column samples analyzed by the mGBM, correction factors (CFs) of 0.65, 0.45, and 1.44
were applied to all existing results for Peaks 5, 8, and 14, respectively, in the Hudson River
water column database in 1997, and were applied to all samples collected and analyzed by GE
from 1997 to the beginning of the Baseline Monitoring Program (BMP) in 2004. In 2004, a study

was conducted using archived extracts from the previous sampling year (i.e., 2003) to verify the
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mGBM CFs using recent Hudson River water column PCB data and, as a result, the CFs for
Peaks 5, 8, and 14 changed slightly to 0.61, 0.36, and 1.26, respectively (QEA/ESI 2004). The
updated mGBM CFs were applied to all samples collected and analyzed by GE since the
initiation of the BMP in 2004.

The objective of the study reported here was to verify and update, if necessary, the mGBM CFs
by analysis of archived extracts from Hudson River water column samples collected during

Phase 1 dredging operations.

Procedure to Verify and Update Correction Factors for mGBM DB-1 Peaks 5, 8, and 14

Extract Selection

This study was conducted using recently archived extracts from samples collected during the
Phase 1 RAMP to assure sample concentrations are representative of current conditions during

dredging in the Hudson River.

Thirty archived extracts of Hudson River Remedial Action Monitoring Program (RAMP) samples
collected during May and June 2009 were selected to cover the range of detectable
concentrations observed since dredging began on May 15, 2009. Extracts were selected from
the following four RAMP sampling locations to cover the range of PCB composition observed
during dredging: 1) the automated station at Lock 5; 2) the automated station at Thompson
Island Dam 3) the manual station at Stillwater; and 4) the automated station at Waterford.
These stations were chosen because these are the monitoring stations closest to the dredging
operations. The specific samples from these stations were selected to span the range of
concentrations observed at these locations since dredging operations began, on a total PCB
basis as well as for DB-1 Peaks 5, 8, and 14. The selected samples were reviewed and

approved for use in this study by the Agency on June 24, 2009 (via e-mail) prior to conducting
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the study. PCB concentration data based on the mGBM analysis for sample extracts used in

this study are included in Table 1.

Analytical Procedure

The 30 sample extracts were originally analyzed with a DB-1 gas chromatographic capillary
column using the mGBM (NEA207_03_RO01, Appendix 28 of the Hudson River PCBs Site Phase
1 Remedial Action Monitoring Program Quality Assurance Project Plan, May 2009). The current
study utilized a CP-SIL5/C18 capillary column as was used in the previous coelution bias CF
development (HydroQual 1997 and QEA/ESI 2004). The C18 column was chosen based on its
ability to baseline-resolve lower molecular weight PCB congeners, including those coeluting in
DB-1 Peaks 5, 8, and 14 (i.e., BZ#s 4, 5, 8, 10, 15, and 18).

Discussion of Results

Regression Analysis for 2009 RAMP Analysis Data

Similar to the analyses performed in 1997 and 2004, regression analyses were performed to
develop single peak CFs by relating DB-1 peak concentrations to the sum of the concentrations
of the individual congeners coeluting in that peak as quantified using the C18 column.
Regression analysis results for the selected 2009 samples are shown in Figure 1. The slope of
the regression line represents the coelution bias CF for a given DB-1 peak. Correlation
coefficients close to unity and small p-values (i.e., less than 3.7E-13) suggest that the
regression slopes are statistically significant, while relatively small y-intercept values justify the
use of regression line slopes to define the peak CFs. Further, the near unity correlation
coefficients and small y-intercepts suggest that the coelution bias in these three peaks is

systematic and independent of sample location, consistent with results observed in the previous
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1997 and 2004 analyses. Based on these regression results, current coelution bias CFs for DB-
1 Peaks 5, 8, and 14 are 0.81, 0.51, and 2.26, respectively (Figure 1).

Comparison between 1997, 2003, and 2009 correction factors

The CFs developed in 2003 differed only slightly from those developed in 1997 (QEA/ESI 2004).
Figures 3 through 5 compare the regression analyses performed in 2003 and 2009 for DB-1
Peaks 5, 8, and 14, respectively. These regression results suggest that the correction factors

developed in 2009 differ from those developed in 2009, particularly for DB-1 peaks 8 and 14.

The CF for peak 5 increases from 0.61 to 0.81 between the 2003 and 2009 regressions, which
is a difference that is considered statistically significant because the 95% confidence intervals

on the two regression lines do not overlap (Figure 2).

The CF for peak 8 increases from 0.36 to 0.51 between the 2003 and 2009 regressions; which
is a difference that is considered statistically significant because the 95% confidence intervals

on the two regression lines do not overlap (Figure 3).

The CF for peak 14 increased from 1.26 to 2.26, which is a difference that is considered
statistically significant because the 95% confidence intervals on the two regression lines do not

overlap (Figure 4).

The observed differences in CFs for all three peaks (5, 8, and 14) are statistically significant.
Because of the relatively small contribution of Peaks 8 and 14 to the total PCB mass, it is
expected that the differences for these peaks will not significantly affect comparability between
Hudson River water column data collected historically with data collected as part of the RAMP.
DB-1 peak 5, which showed also a statistically significant difference in CFs between 2003 and

2009, accounts for a large part (approximately 30%) of the total PCB mass observed in the
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water column at these locations during the Phase 1 RAMP. In contrast, Peaks 8 and 14

account for a relatively small portion of the total PCB mass at these locations (approximately
1.5% and 1.6% respectively).

References

HydroQual 1997. Development of Corrections for Analytical Biases in the 1991 — 1997 GE
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Table 1. 2009 Hudson River RAMP extracts selected for C18 analysis.

Date Collected Original NEA Reported (ng/L) Coelution Bias Corrected (ng/L)"
Field Sample 1D NEA ID Location Sample Type Start End Total PCB| Peak5 | Peak 8 | Peak 14 | Total PCB| Peak5 | Peak 8 | Peak 14
WFF-LOC5-090516-AT001 AMO05399 Lock 5 Automated Station 24-hr Composite | 05/15/09 | 05/16/09 60.8 25.2 1.91 0.865 50.0 15.4 0.688 1.09
WEFF-LOC5-090517-BT001 AMO05438 Lock 5 Automated Station 24-hr Composite | 05/16/09 | 05/17/09 187 96.7 3.37 1.24 147 59.0 1.21 1.56
WEFF-LOC5-090520-BT002 AMO05572 Lock 5 Automated Station 24-hr Composite | 05/19/09 | 05/20/09 144 56.8 5.24 1.80 119 34.6 1.89 2.27
WFF-LOC5-090528-DT004 | AMO06118RR2 Lock 5 Automated Station 24-hr Composite | 05/27/09 | 05/28/09 339 169 10.6 2.19 267 103 3.81 2.76
WEFF-LOC5-090529-CT001 AMO06189 Lock 5 Automated Station 24-hr Composite | 05/28/09 | 05/29/09 208 99.1 6.01 1.50 166 60.5 2.16 1.89
WEFF-LOC5-090606-DT004 AMO06871 Lock 5 Automated Station 24-hr Composite | 06/05/09 | 06/06/09 81.2 343 2.93 0.818 66.2 20.9 1.06 1.03
WEFF-LOC5-090607-DT001 AM06992 Lock 5 Automated Station 24-hr Composite | 06/06/09 | 06/07/09 123 504 4.23 1.43 101 30.7 1.52 1.80
WFF-LOC5-090611-DT003 AMO07580 Lock 5 Automated Station 24-hr Composite | 06/10/09 | 06/11/09 115 58.0 3.23 1.00 90.3 354 1.16 1.26
WEFF-LOC5-090612-DT002 AMO07877 Lock 5 Automated Station 24-hr Composite | 06/11/09 | 06/12/09 95.6 46.4 3.50 1.04 75.5 28.3 1.26 1.32
WFF-LOC5-090615-DT003 AMO08032 Lock 5 Automated Station 24-hr Composite | 06/14/09 | 06/15/09 152 50.2 4.18 1.61 130 30.6 1.51 2.02
WFF-BDUP-090521-BT001 AM05820 Stillwater Manual Station Temporal Grab 05/21/09 NA 71.9 36.7 2.09 0.777 56.5 22.4 0.753 0.980
WFF-STWA-090521-BT001 AM05823 Stillwater Manual Station Temporal Grab 05/21/09 NA 724 36.7 2.38 0.877 56.8 224 0.857 1.10
WFF-STWA-090604-BT001 AMO6771 Stillwater Manual Station Temporal Grab 06/04/09 NA 85.2 44.5 2.51 0.644 66.5 27.2 0.905 0.812
WFF-BDUP-090611-DT004 AMO07850 Stillwater Manual Station Temporal Grab 06/11/09 NA 107 58.3 2.89 0.785 82.2 355 1.04 0.989
WFF-STWA-090611-DT001 AMO07852 Stillwater Manual Station Temporal Grab 06/11/09 NA 110 60.3 2.91 0.800 85.0 36.8 1.05 1.01
WEFF-TIDA-090612-DT004 AMO07880 Thompson Island Dam Automated Station 24-hr Composite | 06/11/09 | 06/12/09 106 46.3 4.27 1.38 85.7 28.3 1.54 1.74
WFF-TIDA-090614-DT001 AM08010 Thompson Island Dam Automated Station 24-hr Composite 06/13/09 | 06/14/09 151 54.8 6.98 2.09 126 334 2.51 2.63
WEFF-TIDA-090615-DT001 AMO08033 Thompson Island Dam Automated Station 24-hr Composite | 06/14/09 | 06/15/09 137 54.3 5.36 1.87 113 331 1.93 2.36
WFF-TIDA-090616-DT001 AMO08067 Thompson Island Dam Automated Station 24-hr Composite 06/15/09 | 06/16/09 155 51.6 8.04 2.48 130 315 2.89 3.13
WFF-TIDA-090619-AT001 AMO08324 Thompson Island Dam Automated Station 24-hr Composite 06/18/09 | 06/19/09 217 96.5 7.99 2.44 175 58.9 2.88 3.08
WFF-WAFA-090528-DT001 AMO06169 Waterford Automated Station 24-hr Composite 05/27/09 | 05/28/09 53.2 18.1 2.09 0.606 44.9 11.0 0.753 0.763
WFF-WAFA-090529-CT001 AM06244 Waterford Automated Station 24-hr Composite | 05/28/09 | 05/29/09 148 71.8 3.26 0.971 118 43.8 1.17 1.22
WFF-WAFA-090529-BT001 | AM06272RR1 Waterford Automated Station 24-hr Composite 05/28/09 | 05/29/09 239 129 5.88 1.04 186 78.5 2.12 1.32
WFF-WAFA-090531-DT001 AMO06330 Waterford Automated Station 24-hr Composite | 05/30/09 | 05/31/09 161 75.9 4.27 1.30 129 46.3 1.54 1.64
WFF-WAFA-090601-DT001 AMO06371 Waterford Automated Station 24-hr Composite 05/31/09 | 06/01/09 94.9 42.5 2.93 1.01 76.7 25.9 1.06 1.28
WFF-WAFA-090602-DT001 AMO06454 Waterford Automated Station 24-hr Composite | 06/01/09 | 06/02/09 82.2 28.1 3.12 0.955 69.4 17.1 1.12 1.20
WFF-BDUP-090604-BT003 AMO06768 Waterford Automated Station 24-hr Composite | 06/03/09 | 06/04/09 58.6 25.0 1.93 0.569 47.7 15.3 0.693 0.717
WFF-WAFA-090605-AT003 AMO06854 Waterford Automated Station 24-hr Composite | 06/04/09 | 06/05/09 68.7 29.6 2.32 0.761 55.8 18.0 0.834 0.959
WFF-WAFA-090606-DT001 AMO06987 Waterford Automated Station 24-hr Composite | 06/05/09 | 06/06/09 77.8 334 2.73 0.870 63.3 204 0.983 1.10
WFF-WAFA-090608-DT001 AMO07121 Waterford Automated Station 24-hr Composite | 06/07/09 | 06/08/09 68.4 28.8 2.30 0.816 55.8 17.5 0.829 1.03

! PCB peack concentrations after application of 2004 correction factors (QEA/ESI 2004)
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Figure 1. Regression of 2009 PCB peak concentrationsin original (DB-1 column) and reanalyzed
(C18 column) water column data.
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Figure 2. Comparison of 2003 and 2009 PCB peak 5 and BZ 4+10 concentrations in Hudson River water samples

Notes: 3 samples have been omitted. Dotted lines represent the 95% confidence interval on the regression line.
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Figure 3. Comparison of 2003 and 2009 PCB peak 8 and BZ 5+8 concentrations in Hudson River water samples

Notes: Dotted lines represent the 95% confidence interval on the regression line.
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Figure 4. Comparison of 2003 and 2009 PCB peak 14 and BZ 15+18 concentrations in Hudson River water samples

Notes: Dotted lines represent the 95% confidence interval on the regression line.
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