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SECTION 1- INTRODUCTION

1.01 Objectives

This report presents the results of the 1992 Post-Construction Re'mnant

Deposit Monitoring Program (PCRDMP). The primary objective was to determine,

what, if any, impact the recent deposits are having on polychlorinated biphenyl (PCB)

loading in the Hudson River. This work was performed in accordance with the civil

action between the United States and General Electric Company (General Electric),

Consent Decree 90-CV-575. The PCRDMP was focused on the evaluation of water

mediated transport of polychlorinated biphenyls (PCBs) from the remediated

remnant deposit areas. This monitoring included sampling and analysis of water

samples collected from the Hudson River at locations upstream, downstream, and

adjacent to the remnant deposit areas.

The 1992 PCRDMP was performed in accordance with a Field Sampling Plan

(FSP) and Quality Assurance Project Plan (QAPP) prepared by O'Brien & Gere

(O'Brien & Gere, 1992a and 1992b, respectively). The content of the QAPP was

modelled after previous work by Harza Engineering Company (Harza). General

Electric submitted the above plans to the United States Environmental Protection

Agency (USEPA) in June 1992. Comments were provided by USEPA on the QAPP

in a letter to General Electric dated March 10, 1993, after completion of the 1992

program. A response to these comments was submitted on May 27, 1993.

Comments on the FSP were not provided by USEPA during the 1992 program.
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Background details of the site, previous remnant monitoring activities, and an

overview of the project 'are presented in the subsections of this introduction which

follow. The remainder of this document is organized as follows:
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Methods and Materials
Data Production, Reporting, and
Validation
Results
Discussion
Conclusions
Recommendations

Details of each of these components are presented in their respective sections.

1.02 Site Background

Over a 30-year period ending in 1977, two General Electric capacitor

manufacturing plants near Fort Edward and Hudson Falls, New York discharged

PCBs to the Hudson River (NUS, 1984). Much of the PCBs were contained in the

pool behind the Fort Edward Dam (located at river mile 194.9) until 1973 when the

100-year-old dam was removed. Removal of the dam dropped water levels in the

dam pool and left an estimated 1.5 million cubic yards of sediment deposits along the

banks of the river up to 1.5 miles upstream of Fort Edward (NUS, 1984).

Five discrete remnant deposits were identified (NUS, 1984) and are shown in

Figure 1. Remnant Site 1 originally appeared as an island; however, floods in 1976

and 1983 scoured much of the sediment associated with'this deposit, submerging

portions of the island during high flow periods. Remnant Site 1 currently consists of
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several islands spread out over approximately 1,500 feet, centered at river mile 196.1.

Remnant Site 2 occupies approximately 8 acres along the western bank of the river

at river mile 195.7. Remnant Site 3 is located along the eastern edge of the river at

river mile 195.5 and encompasses approximately 19 acres. Remnant Site 4 occupies

21 acres located on the western and southern banks of the river where the river

bends sharply to the east. Remnant Site 5 is located immediately upstream of the

old Fort Edward Dam on the north bank of the Hudson occupying approximately 4

acres (NUS, 1984).

Several limited remedial activities involving the remnant deposits were

performed between 1974 and 1978 (NUS, 1984). In 1975, bank stabilization activities

were conducted at Remnant Sites 2, 3 and 5 (NUS, 1984). Approximately 1,100 feet

of shoreline along Remnant Site 5 was covered with rip-rap. A small amount of

stone rip-rap was also placed along the bank of Remnant Site 3. In addition, the

steep bank of Remnant Site 2 was cut back to a more shallow slope. In 1977 and

1978, approximately 17,000 cubic yards of exposed sediment at Site 3 were excavated

. and disposed in a lined containment cell located in the Town of Moreau, New York

(NUS, 1984).

A feasibility study (FS) of the Hudson River Superfund site was performed

by NUS (1984) to examine potential remedial alternatives and recommend one

remedial alternative which meets goals and objectives established under the

Comprehensive Environmental Response, Compensation, and Liability Act

(CERCLA). Remedial actions which were evaluated for the remnant deposits

included no remedial action, restricted access, in-place containment, and chemical

treatment. Remedial alternatives were evaluated with respect to criteria focusing on
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effectiveness, implementability, and cost. In September 1984, a Record of Decision

(ROD) was issued by the USEPA. For the sediments, the ROD selected no-action.

For the remnant deposits, the ROD outlined plans for in-place containment of

Remnant Sites 2, 3, 4, and 5 by application of soil cover, vegetation of the cover and

bank stabilization (USEPA, 1984). No remediation plans were proposed for Site .1.

Remediation activities have been completed by General Electric and are described

in the Remedial Action Report (JL Engineering, 1992).

1.03 Results of Previous Remnant Monitoring Activities

Previous monitoring efforts were aimed at evaluating the potential impact of

construction activities on PCB transport through the different media including biota,

" air, and water. An environmental monitoring program was conducted before, during

and after the completion of the remedial construction activities by Harza Engineering

Company (Harza 1990a and b; 1992a and b). The environmental activities

performed by Harza included the collection and analysis of water, sediment, air, and

aquatic biota samples employing various techniques. The results of this monitoring

indicate that there is little, if any, measurable PCB concentrations leaving the

remnant deposit areas. The airborne concentrations of PCB, on and surrounding the

remnant deposit areas, were largely undetected. Detected airborne concentrations

were not considered to be attributable to remnant deposit contributions. Other

conclusions indicate that sediment analysis is a poor indicator of short term impacts

from the remnant deposits due to the typical slow and delayed nature of a response

to any PCB contributions (Harza 1992a and b).
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Dialysis membrane bag sampling was performed as a method of concentrating

the PCB levels in the water column. This procedure was employed primarily due to

the use of a method detection limit (MDL) of 0.1 ug/1 for the analysis of PCBs in

water samples. This MDL was above the concentrations found in the majority of the

water samples analyzed, resulting in the reporting of estimated values only. After a

review of the dialysis membrane bag sampling technique, Harza concluded that the

procedure has not been subjected to adequate research activities to determine the

reproducibility of the data generated. Therefore, Harza determined that this

technique should be discontinued (Harza 1992b).

Water sampling conducted at discrete locations along the remnant deposit

. areas did not indicate localized releases of PCB to the water column. Biota sampling

was employed as a means of addressing the high method detection limit for PCB in

water. Generally, biota sampling and analysis yielded varied results which were

difficult to interpret. However, during 1989-1991 approximately equal concentrations

of PCBs were detected in biota sampled upstream and downstream of the remnant

area during the sampling period (Harza 1992a and b). A retrospective analysis of

this data now indicates the presence of a PCB source upstream of the remnant area.

Increased concentrations of PCB were detected in the air, water, and aquatic

biota hi samples collected in September and October of 1991 (Harza, 1992b). These

concentrations were identified both upstream and downstream of the remnant deposit

areas, and coincided with data obtained during float surveys performed by O'Brien

& Gere during the same time frame. The results of the float surveys confirmed the

presence of similar PCB concentrations in the water column at locations in the

vicinity of the remnant deposits (O'Brien & Gere, 1993). The sources of PCB
- ~
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upstream of the remnant deposit near the Baker Falls region of the River (Bakers

Falls Source) is the subject of an investigation being conducted by General Electric

with oversight by New York State Department of Environmental Conservation

(NYSDEC).

1.04 Project Overview

The 1992 PCRDMP consisted of three components:

• March-December Weekly Water Column Monitoring;

• Float Surveys; and

• Shore Sampling Verification Study.

Weekly water column monitoring was performed to monitor overall spatial

and temporal trends of PCBs in the river. Float surveys were conducted to monitor

a single water mass in this region of the river. Finally, a shore sampling verification

study was performed to examine localized variability in river water column PCB

concentrations. Details of each of these components are presented separately below.
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SECTION 2 - METHODS AND MATERIALS

2.01 ^Vater Column Characterization

Water column characterization is being conducted to identity potential PCB

contributions from the capped remnant deposits. This characterization consists of

approximately weekly sampling from river locations upstream and downstream of the

remnants which began on March 25, 1992 and continues at present. This report

presents the results of the water column characterization through December, 1992

only. A sample collection schedule, for the sampling completed through December,

is presented in Table 1.

2.01.01 Sampling Locations

Water column samples were obtained from three stations on the River

(Table 1, Figure 1). The first station was located on the abandoned Fenimore

- Bridge above Bakers Falls and upstream of the remnant deposits at

approximate Hudson River Mile (HRM) 197.0. The next sampling station

was located downstream of Bakers Falls, but upstream of the remnant

deposits near approximate HRM 196.8. A third station was located on the Rt.

197 Bridge(s) in Fort Edward (HRM 194.2).

Samples collected at HRM 197.0 and HRM 194.2 consisted of stratified

composite samples as described in Section 2.01.02 below. These samples were

collected from the middle of the channel at bridges spanning these sections

of the river. Samples collected from HRM 196.8 were grab samples obtained

from the western shore of the river. This collection method was used because
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the middle of the channel at this location is accessible only by boat. Since the

river near HRM 196.8 is shallow (generally less than two feet deep), with

rapidly flowing water, with a bed consisting of cobbles and exposed bedrock,

routine sampling by boat was not practical. There was a concern that the

grab samples collected from shore at HRM 196.8 might not yield samples

representative of the water in the main channel of that point in the river. To

address this concern, an evaluation procedure designed to compare data

collected from the shore versus the middle of the channel was conducted on

two occasions; June 25,1992 and July 29,1992. The results of this evaluation

are presented in Section 2.03.

2.01.02 Sample Collection Procedures

Procedures and specifications defined in the FSP and QAPP (O'Brien

& Gere, 1992a and 1992b) were followed for sampling the three water column

characterization locations. Sampling procedures employed at each location

are described below:

Fenimore Bridge - HRM 197.0

At location HRM 197.0, samples were collected near the middle

of the channel from Fenimore Bridge using a stainless steel Kemmerer

bottle. The Kemmerer bottle sampler consisted of a stainless steel 1.2-

liter cylinder equipped with closeable stoppers at each end. Samples

collected using the Kemmerer bottle were vertically stratified compos-

ites made up of equal volumes of discrete aliquots collected at three-

foot intervals throughout the water column. To collect the sample, the
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Kemmerer bottle sampler was lowered to the desired depth in the

water column in the open position. Then, the sampler was closed by

sending a mechanical messenger down the suspending cable, thereby

collecting a discrete aliquot. Upon retrieval, the sample was dis-

charged into a stainless steel compositing container.

Route 197 - HRM 194.2

Samples were collected from the Rt. 197 Bridge (HRM 194.2)

in Ft. Edward, in the same manner as samples collected from

Fenimore Bridge. A previous investigation identified higher PCB

loading in the east channel at HRM 194.2 during high flow (Toffie-

mire, 1984). For the PCRDMP, three sampling methods were

performed to evaluate the potential concentration differences between

the east and west channels at this location during elevated PCB

loadings observed in 1992:

• The western channel which is the main channel carrying the

majority of the river flow at this location, was sampled as a

single vertically stratified composite sample.

• Both the east and west channels were sampled as two discrete

vertically stratified composite .samples.

• Both east and west channels were sampled as vertically

stratified composite samples which were then combined in

equal volumes to produce a single sample for analysis.

O'Brien & Gere Engineers, Inc. 9 August 5, 1993

315562



Currently, samples from this location are collected as equally

weighted composites from both east and west channels (as described

above).

Canoe Carry - HRM 196.8

Samples collected at HRM 196.8 were surface grab samples

collected from the western shore by immersing new, dedicated one-

gallon glass sampling containers directly into the water column to

retrieve samples.

Between sampling locations the Kemmerer bottle sampler was thoroughly

decontaminated according to procedures specified in the QAPP developed for this

project (O'Brien & Gere, 1992b). Field logs maintained by sampling personnel are

presented in Appendix A (bound separately).

2.02 Float Surveys

Float surveys were conducted in an effort to identify specific remnant deposit

areas which may be contributing PCBs to the water column. The float surveys were

designed to monitor a single water mass as it passed the remnant deposit areas

allowing an analysis of spacial profiles of water column PCBs as the water mass

moved through the river. Sk float surveys were conducted on an approximately

monthly basis beginning in May 1992 and continuing through October 1992. A

sample collection schedule is presented in Table 1. The float surveys were scheduled

to coincide with the weekly water column sampling.
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2.02.01 Sampling Locations

Five locations were utilized for the PCRDMP float surveys. These

locations included HRM 196.8, HRM 196.4, HRM 195.8, HRM 195.3, and

HRM 194.7. These locations are described in Table 1 and illustrated on

Figure 1.

2.02.02 Sample Collection Procedures

Sampling procedures defined in the FSP and QAPP (O'Brien & Gere,

1992a and 1992b) were followed for the float surveys. Shallow and rapid

flowing conditions in the remnant deposit area limited access by conventional

water crafts. Samples were therefore collected by launching an inflatable boat

(Zodiac) near Bakers Falls, paddling to the middle of the river, and then

drifting with the current downstream to the northern tip of Rogers Island, in

Fort Edward. The samples consisted of grab samples collected from the

surface of the water column, near the middle of the channel. Samples were

collected by immersing new, dedicated one-gallon glass sampling containers

directly into the water. Field logs maintained by sampling personnel are

presented in Appendix A.

2.03 Shore Sampling Verification Study

The Shore Sampling Verification Study compared water column PCB

concentrations of samples collected across a transect of the river. Data from the

various sampling locations were compared to determine if samples collected from

shore were representative of PCB concentrations in the river channel. This study was
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conducted at HRM 196.8 (approx.) by concurrently collecting six grab samples from

the shore sampling station and six grab samples along a transect across the channel

at the same HRM location. Sample collection procedures were similar to those

employed for the float surveys, as described in Section 2.01.02, above. Two shore

sampling verification studies were conducted, one on June 25 and the other on July

29, 1992. Both studies were conducted under low flow conditions (approximately

3,200 cfs and 2,600 cfs, respectively), for safety reasons. Reported flow rates were

instantaneous readings measured at the Fort Edward U.S.G.S. gaging station. The

middle channel samples were collected from an inflatable boat (Zodiac). Field logs

maintained by sampling personnel are presented in Appendix A.

2.04 Sample Handling Procedures

Samples were handled in accordance with procedures presented in the QAPP

(O'Brien & Gere, 1992b). Upon collection, samples were placed in appropriate

containers, chilled to 4°C, and transported to the analytical laboratory for analysis.

Each sample was assigned a unique sample designation, identifying sample location,

date, and time. Standard chain of custody procedures were followed, as detailed in

the QAPP (O'Brien & Gere, 1992b).

2.05 Quality Assurance/Quality Control

The data quality objectives are defined for the PCRDMP in the QAPP

(O'Brien & Gere, 1992b) and include the generation of data of sufficient quality to

support both qualitative and quantitative determination regarding PCB flux from the

Fort Edward Dam remnant deposit sites to Hudson River water.
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Quality assurance/quality control (QA/QC) samples were collected on a

routine basis during the PCRDMP in accordance with the QAPP (O'Brien & Gere,

1992b). The data validation process, as described in Section 3.03 was performed to

facilitate evaluation of data quality from results of QA/QC sample analyses. A

summary of the data validation results is provided in the data validation technical

memorandum, presented as Appendix B (bound separately). The QA/QC samples

included the collection and analysis of matrix spike, blind field duplicate, field

replicate, and equipment blank samples. The locations of the QA/QC samples were

selected, from the three routine sampling locations (HRM 197.0, HRM 196.8, and

HRM 194.2), on a rotational basis. Matrix spike samples consisted of duplicate

samples spiked by the laboratory with a known quantity of analyte. The percent

recovery of the analyte was recorded upon quantitation. Blind field duplicate

samples were submitted to the laboratory without indication to the laboratory of

where the samples were collected. Matrix spike and blind duplicate samples were

separate aliquots taken from the same source as the original samples. For the shore

sampling verification study, field duplicate samples were collected by sequentially

collecting separate samples at the same location. For duplicate samples, a relative

percent difference (RPD) was calculated as:

where Q is the original sample and C2 is the duplicate sample.

Equipment blank samples were prepared in the field by decontaminating the

sampling equipment, followed by rinsing the Kemmerer bottle sampler and

compositing container with organic free water obtained from OBG Laboratories, Inc.
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The rinse water was collected and submitted to the laboratory for the appropriate

analyses. Equipment blank analytical results were examined for detectable PCBs.

2.06 Laboratory Analyses

A summary of the laboratory analyses for each component of the PCRDMP

is provided below:

^^^^^jii^^&ii^^i^^^^•^'•\-\'-\'<W'-<:^

March 25 to December 3

December 9 to December 22

PCB Congeners,
Total Suspended Solids (TSS)
PCB Aroclors, TSS

May to October PCB Congeners, TSS
Illlllflllliilllllilllllillillil:;:•:>•:•:•:;:•;: :>v: \-\<^.^:-y.::-\-y.,^-y^<-\-r.:-'^^^^

June and July PCB Congeners

All analyses were performed on whole water samples.

Whole water congener specific PCB analyses were performed by Northeast

Analytical, Inc. (NEA) using capillary column methodology according to Method

NEA-608 CAP, Rev. 3.0 (NEA, 1990). The DB-1 column utilized in this method

allows the reporting of 118 peaks. Significant research has been performed to

determine which PCB congeners elute in which peak for this column. In standard

PCB mixtures (e.g., aroclors), the amount of each congener in co-eluting peaks has

been determined. In environmentally altered PCBs, the relative proportions of

congeners in a given peak may be different from the standards. However, this

information allows reliable total PCB and PCB homolog distribution to be calculated.
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In addition, key congeners (or congener groups) can be tracked, allowing evaluation

of PCB sources in the river (which are characterized using the same technique). The

project does not required the identification of all individual congeners. Further

details on the analytical method are provided in the QAPP (O'Brien & Gere, 1992b).

The gas chromatography instrumentation used to analyze samples for PCBs

consisted of a Varian Model 3400 Gas Chromatograph (GC) equipped with capillary

on-column injection, temperature programmable oven, Model 8000 automatic

sampler and fast time constant electron capture detector. A data system (Dynamic

Solutions, Maxima Workstation) for chromatographic operations and integration of

detector signal was interfaced to the GC. Output from the GC system was processed

into a real time chromatogram and a sample specific report that included peak

identification, retention time, peak name, integrated peak area, amount of solution,

homolog concentrations, and sample amount. In addition, the data package included

a PCB congener report as described in Section 3.01 below. Each package included

a separate QA/QC data summary report, detailing QA/QC data for spikes, U.S.

EPA check samples, duplicates and method blanks. Weekly water column

characterization samples collected between December 9, 1992 and December 22,

1992 were analyzed for Aroclors using packed column methodologies according to

EPA Method 8080 (USEPA, 1986), with a detection limit of 11 ng/1. TSS analyses

were performed by OBG Laboratories according to EPA Method 160.1 (USEPA,

1983). Details of analytical methodologies are provided in the PCRDMP QAPP

(O'Brien & Gere, 1992b).
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2.07 Health and Safety

Field activities were conducted in accordance with the health and safety

procedures presented in the project specific Health and Safety Plan (O'Brien &

Gere, 1992c).
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SECTION 3 - DATA PRODUCTION. REPORTING. AND VALIDATION

3.01 Northeast Analytical. Inc.

Northeast Analytical, Inc. (NEA) was responsible for analyzing water column

samples for whole water PCBs for the PCRDMP. The majority of samples, were

analyzed as whole water PCB analyses utilizing a capillary column (DB-1) with a

method detection limit (MDL) of 11 ng/l(NEA, 1990). This analytical method is

consistent with Green Bay methodology used by USEPA.

To determine the lowest detectable concentration, and to establish the

Practical Quantitation Limit (PQL) for PCBs that would be reliably achieved in 1-

liter water samples collected from the Hudson River, NEA conducted a MDL study.

The MDL study was performed using organic-free water samples picked with PCBs

in accordance with 40 CFR Part 136 (USEPA, 1985). The MDL is defined as the

minimum concentration of a substance that can be measured and reported with 99

percent confidence that the analyte concentration is greater than zero. This is

determined from analysis of a sample in a given matrix containing the analyte. The

PQL is defined as the lowest concentration that can be reliably achieved within

specified limits of precision and accuracy during routine laboratory operations.

The results of the MDL study indicated an average MDL value of 7.7

nanograms per liter (ng/1) for three methodologies. The laboratory elevated the

MDL for reporting purposes to 11 ng/1 to account for potential matrix interferences

within Hudson River water. The PQL, based on this MDL, was set to 44 ng/1 PCB

concentrations observed in samples collected during the PCRDMP which are
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between the MDL and PQL (from 11 to 44 ng/1) are considered estimates and for

this report they reported with a "P" qualifier.

Weekly water column characterization samples collected between December

9, 1992 and December 22, 1992 were analyzed for whole water PCB Aroclors by

USEPA Method 8080, with a MDL of 11 ng/1.

A specific New York State Department of Environmental Conservation -

Analytical Services Protocol (NYSDEC ASP; NYSDEC, 1991) reporting requirement

does not exist for analysis of PCB congeners by capillary column. Therefore, a
t

reporting package and quality control program was developed which adheres to the

guidelines set forth in the NYSDEC ASP Superfund PCB/pesticide requirements.

The data reporting package and quality control program developed for congener

specific PCB analyses contains the following components:

• title page;

• sign-off sheet;

- • table of contents;

• case narrative;

• sample result form;

• O'Brien & Gere chain of custody forms;

• sample log-in sheet;

• internal sample control record (internal sample tracking sheet);

• matrix spike results table;

• duplicate results table;

• method blank results table;

• sample raw data;
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• analyst sample injection log;

• standards results tables; and

• standards/QC sample (blanks, matrix spikes, duplicates) raw data.

The data summary reports are included in Appendix C of this report (bound

separately). The organization of this appendix is presented in the Table of Contents

of this report.

3.02 OBG Laboratories. Inc.

O'Brien & Gere Laboratories, Inc. (OBG Laboratories) was responsible for

the analysis of water column samples for TSS (USEPA method 160.1; USEPA, 1983).

Upon completion of the analyses, OBG Laboratories generated a series of

data reports entitled Laboratory Report. General Electric Company. Post-Construc-

tion Monitoring Program. Hudson River. N.Y. These data reports were prepared

consistent with NYSDEC ASP Category B reporting requirements. The data reports

contain the following components:

• title page;

• sign-off sheet;

• table of contents;

• case narrative;

• sample result form;

• chain of custody forms;

• sample log-in sheet;

• internal sample control record (internal sample tracking sheet);

• matrix spike summary table;
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• duplicate summary table;

• method blank summary table;

• sample raw data;

• analyst sample injection log;

• standards summary tables; and

• standards/QC sample (blanks, matrix spikes, duplicates) raw data.

These data reports are presented as Appendix D of this report (bound

separately). The organization of this Appendix is presented in the Table of Contents

of this report.

OBG Laboratories also analyzed 10 split samples for PCBs using NEA

methodology described in Section 3.01 above. The total PCB results of these

analyses were used as a QA/QC check on NEA overall performance. Data reports

of PCB analyses performed by OBG Laboratories are provided in Appendix E

(bound separately). The results of OBG Laboratories PCB analyses were not

validated.

3.03 PCB Data Validation

Data validation is a systematic process of evaluating analytical data quality by

comparing the data generation process (sample collection through sample analysis)

to quality control criteria established prior to the initiation of the field investigation.

As a result of the validation process, sample data are determined to be useable as

is, approximate, or unusable for the particular use established by the project data

quality objectives.
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PCB data generated for the PCRDMP were subjected to an electronic data

validation process by O'Brien & Gere. In addition to the electronic data validation,

10 percent of the data were validated manually and compared to the results of the

computer validation output as a check. A detailed description of the electronic and

manual data validated processes and results are presented in Appendix B (bound

separately). Data validation results are briefly discussed in Section 4 of this report.
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SECTION 4 - RESULTS

Results of the 1992 PCRDMP presented in this section include summaries of

weekly water column monitoring, float surveys, and the shore sampling verification

study in separate subsections. The river PCB data were evaluated for four

parameters:

• Spatial Trends,

• Temporal Trends,

• Homolog Distributions, and

• Congener Distributions.

River spatial trends of water column PCB concentrations were examined to

evaluate PCB loading originating from upstream of the remnant areas to the Route

197 bridge, downstream of the remnants. Similar flows at each sampling location

allows the direct comparison of PCB concentrations at each site to infer loading

contributions. Temporal trends provide a range of water column PCB concentrations

over various flows to assess average and extreme conditions. PCB homolog and

congener distributions were compared to Aroclor 1242 standard to evaluate potential

differences over this stretch of the river. In addition, a summary of QA/QC data is

also provided in this section, primarily focusing on an assessment of precision and

accuracy. The data summary tables (Tables 2 through 6), discussed in the

subsections below, include PCB data qualifiers identified during the data validation

process. For PCB concentrations reported below the method detection limit, <11

ng/1 is reported in the summary tables. Finally, PCB concentrations which were
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less than the PQL, 44 ng/1, were noted with a "P" to indicate that concentrations

above the MDL (11 ng/1), but below the PQL (44 ng/1) are estimated concentrations.

4.01 Weekly Water Column Monitoring

The weekly water column monitoring program included the collection of water

column samples from three stations located at approximate HRM 197.0, HRM 196.8,

and HRM 194.2 which were portions of the river that represent background,

upstream of remnants and the Hudson Falls Plant (upstream location), and

downstream of remnants (downstream location), respectively. Sampling locations are

identified in Figure 1. Samples were collected once per week from March 25, 1992

to December 30, 1992 and analyzed for PCBs and TSS, as discussed previously in

Section 2.06. Forty-two rounds of "water column samples were collected from the

three weekly monitoring stations. Results of weekly monitoring are presented in

Table 2 and Figure 2. These data have been previously supplied to USEPA and the

NYSDEC in the monthly progress reports.

PCB Homolog distributions for each sampling result are presented separately

in Table 3 and a statistical summary of the homolog distribution data is provided in

Table 4. Total PCB concentrations ranged from less than the method detection limit

(<11 ng/1) to 941 ng/1. Figure 3. depicts the PCB concentration mean and 95

percent confidence interval about the mean for each sampling location. TSS

concentrations ranged from 1 mg/1 to 29 mg/1.

In background samples collected at the abandoned Fenimore Bridge (HRM

197.0), PCBs were below the method detection limit in 95 percent of the samples.

However, low concentrations of PCBs (near the detection limit) were detected in
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three out of 41 samples. The highest concentration detected at the background site

was 44 ng/1, which is the PQL for this monitoring program. Homolog composition

of these samples resembled Aroclor 1242. In summary, the PCB concentrations at
' "

sampling location HRM 197.0 were low or below the detection limit, therefore the

data support the use of the Fenimore Bridge sampling location as a background site,

which is unaffected by the upstream source or the remnant deposits. The remainder

of this summary focuses on a comparison of data from the stations immediately

upstream of the remnant deposits upstream (HRM 196.8) and downstream (HRM

194.2) location.

At the upstream location (HRM 196.8), PCB concentrations ranged from less

than 11 ng/1 to 721 ng/1 with a geometric mean, median, and standard deviation of

154, 44, and 166 ng/1, respectively (Table 2). Concentrations varied by greater than

1.5 orders of magnitude. The high degree of variability in PCB concentrations in

samples collected from this site is reflected in the frequency distribution diagram

presented in Figure 3.

Downstream (HRM 194.2) monitoring results had highly variable PCB

concentrations and temporal trends similar to upstream results. PCB concentrations

from this location ranged from less than 11 ng/1 to 941 ng/1 with a geometric mean,

median, and standard deviation of 113, 77, and 245 ng/1, respectively (Table 2).

Concentrations varied by nearly 2 orders of magnitude. Figure 2 depicts the PCB

concentrations observed at the downstream site over the study period.

Samples were collected at HRM 194.2 to compare the PCB concentrations in

the east and west channels. Ten sample sets were collected for this purpose and

generally the results were similar for both channels. To evaluate the variability
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between these two locations, sample sets collected from both channels were

compared. . As such, RPD values, which are generally used to evaluate duplicate

analyses, were calculated for the 10 data sets. The mean RPD for the 10 sample sets

examined was 28 percent and the RPD values ranged from 6 to 99 percent. The

mean RPD was similar to that expected for duplicate analyses and the range was

consistent with additional observations of PCB concentration variability in this

portion of the river. Therefore, it was concluded that a composite sample which

combined separate aliquots from the east and west channels would adequately

represent PCB concentrations at this location, and subsequent sampling utilized this

approach.

4.01.01 Spatial Trends

Spatial PCB concentration differences between the upstream and

downstream sampling locations were evident. Generally, PCB concentrations

increased downstream. Upstream of the remnant areas at HRM 196.8, PCB

concentrations were, on average, approximately 60 percent of the concentra-

tion downstream at HRM 194.2. However, as Figure 4 indicates, the

upstream (HRM 196.8) PCB concentrations ranged from 16 to 100 percent

of downstream PCB concentrations. An interesting phenomenon is illustrated

in Figure 4 which shows similar concentrations at both HRM 196.8 and HRM

194.2 during high loading. After loading decreases a lagging effect occurs

whereby the PCB previously released upstream are resuspended and the

downstream concentrations (HRM, 194.2) remain elevated for an extended

period.
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There are several limitations in the direct quantitative comparison of
,

the data from the two locations which need to be addressed when examining

the data:

• Comparison of the data from the two locations may include

biases due to differences in sampling methods. The upstream

samples (HRM 196.8) were generally collected as a single grab

sample along the western shore, whereas the downstream

samples (HRM 194.2) were collected as depth integrated

composite samples collected at the center of the river channel

from a bridge.

• The relationship between the PCB concentrations at the two

sites may be dynamic, as PCB concentrations at the upstream

location represented 16 to 100 percent of PCB concentrations

at the downstream location. The data also suggest that under

certain conditions, flow patterns may not allow complete mixing

of water between Bakers Falls and the HRM 196.8 sampling

station. This is the approximate location of the Bakers Falls

PCB source.

Therefore, when comparing data from the two data sites, the downstream

PCB concentrations may be an overestimate of remnant contributions to water

column PCB concentrations.
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4.01.02 Temporal Trendsf-^
; Water column PCB concentrations both upstream and downstream of

the remnant areas were highly variable over the ten month study period, as

:',;•'•] presented in Figure 2. Concentration patterns for both sampling locations

1 were similar. Law water column PCB concentrations corresponded to Spring

and Fall months. In contrast, elevated water column PCB concentrations

*;;' occurred between June and October corresponding to periods of low flow

•f! (Figure 5). Water column PCB concentrations were not correlated with TSS

(Figure 6). Nor, was any correlation of TSS with flow evident (Figure 7).

Possible explanations for these observations are outlined in Section 5.04.

4.01.03 PCB Homolog and Congener Distributions

Table 2 presents the homolog distribution in weight percent for

] samples with detectable quantities of PCBs. Mean homolog distributions for

sampling station HRM 196.8 and HRM 194.2 are presented in Figure 8. The

homolog patterns were similar for both sites, with the primary homologs in

U the tri- and tetra-chlorinated forms. For comparison purposes, the homolog

W distribution for Aroclor 1242 analyzed by NEA methodology is also presented

in Figure 8. Mean homolog distributions for HRM 196.8 and HRM 194.2
\
5 closely resemble that of Aroclor 1242.

) Appendix F presents comparisons of individual homolog distributions
••£&

for the upstream and downstream locations. The figures show an overall 1:1
|

1 agreement between the homolog distributions for the two sites. For

\ comparison purposes, the homolog distribution for Aroclor 1242 is also
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presented. Homolog distributions for HRM 196.8 and HRM 194.2 closely

resemble that of Aroclor 1242. Tri- and tetra- chlorinated PCBs were the

most prevalent forms at both sites, however, differences in other chlorinated

forms were observed. At times, the upstream location had higher percentages

of penta- and hexa-chlorinated PCBs, whereas at downstream location, mon-

and di-chlorinated percentages were occasionally higher. Outliers were

generally attributed to low concentrations, near the method detection limit.

Due to the general lack of detectable quantities of PCBs, a homolog

distribution is not presented for the HRM 197.0 site.

Congener distributions for weekly water column monitoring for

sampling dates representing low and high loading are presented in Figures 9,

and 10, respectively. Congener distributions for a single sampling date with

a large concentration difference between the two locations is presented in

Figure 11. Congener peak distributions for each loading condition examined

were similar for both locations. However, under high loadings the weight

percent of lower congener peaks appeared somewhat higher than those

observed under low loading. Apparent increases in mono-chlorinated

biphenyls may be due to enhanced analytical sensitivity at the higher

concentrations.

Appendix G presents comparisons of individual congener distributions

for the upstream and downstream locations. The figures show an overall 1:1

agreement between congeners for the two sites. There were occasional

deviations from the agreement of congeners between the sites. Congener

peak 2 was higher at the downstream site during July and August samplings
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when the highest PCB concentrations were observed. Again, apparent

increases in mono-chlorinated biphenyls may be due to enhanced analytical

sensitivity at the higher concentrations. Congener peak 48 was noticeably

higher at the upstream site on three occasions.

In the evaluation of homolog and congener data, it is assumed that

different sources may be identifiable by individual patterns associated with

alterations caused by biological, chemical and physical processes. The overall

consistency of homolog and congener patterns between the two locations

suggest a single source of PCBs in the river.

4.02 Float Surveys

Six monthly float surveys were conducted from May to October 1992. Samples

were collected from five locations - HRM 196.8, HRM 196.4, HRM 195.8, HRM

195.3 and HRM 194.7. Samples were analyzed for congener specific and TSS as

discussed previously in Section 2.06. Results of the float surveys are presented in

Table 5 and Figure 12. For comparison, data for water column samples collected at

HRM 197.0 and HRM 194.2 on the same days as the float surveys are also

presented. Samples collected at location HRM 197.0 were used to indicate

background PCB levels. PCBs were not detected (< 11 ng/1) in any of the

background samples collected at the time of the float surveys.
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4.02.01 Spatial Trends

Several of the float surveys included duplicate samples collected at the

same river mile location, but from different locations across the channel. The

resulting data were used to examine spatial variability across the river,

although short-term temporal variability (in minutes) could be inferred, as

well. Results of the duplicate analyses are presented below.

May 28
May 28
May 28
June 25

July 29

^iiSlisiSim

196.8
196.4
194.2

194.2
194.2

35
—

92
489
377

21.
31
--

— •
—

mmmmmfliiilii
«•
65
98
165
471

50
71
6
99
22

For the five duplicate samples used for this comparison, the mean RPD was

50 percent and the range was 6 to 99 percent. The high variability between

duplicates suggests that PCB concentrations are not uniform in the river

channel. No trends were evident to otherwise explain the differences.

4.02.02 Temporal Trends

Results of float surveys were consistent with weekly monitoring results.

Total PCB and TSS concentration ranges for locations HRM 196.8, HRM

196.4, HRM 195.8, HRM 195.3, and HRM 194.7 were as follows for each

float survey:
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5/28/92
6/25/92
7/29/92
8/26/92
9/30/92
10/22/92

21-72

129-242
372-525 •

266-348
114-266
40-100

'&'$$ti£ffij3$^mimmii^mmmmmmm

1-5
3-8
5-8

2-6
2-7
5-8

Figures 12 and 13 depict temporal variations that were observed. The highest

PCB concentrations occurred during the summer months, similar to observa-

tions of weekly monitoring. There is no consistent pattern to spatial

differences observed between sampling locations. Generally, PCB concentra-

tions increased slightly from upstream to downstream. However, the July data

was a notable exception to this trend and showed that PCBs increased from

HRM 196.8 to HRM 195.8 and then decreased further downstream. Relative

loading for each location is presented in Figure 13. The upstream location

(HRM 196.8) averaged 60 percent of the total PCB loading. The data

indicate that the periods of elevated PCB concentrations during July and

August were accompanied by increases in the importance of loading upstream

of samples location HRM 196.8.

Concentration differences observed between sampling locations were

generally on the same order of magnitude as variability observed in the shore

sampling site verification study results, discussed in subsection 4.03 below.
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i Therefore, it is uncertain whether trends were the result of field conditions

or introduced by sampling variability.

; 4.02.03 PCB Homolog and Congener Distributions

i J Table 5 presents the nominal homolog distribution in weight percent

for samples with detectable quantities of PCBs. Mean homolog distributions
:--.jj
:;'3 for float survey sampling stations are presented in Figure 14. The mean

'•'••i homolog distribution patterns were similar for all sampling sites, with the

primary homologs in the tri- and tetra- forms. For comparison purposes, the

homolog distribution for Aroclor 1242 analyzed using NBA Standards is also

F presented in Figure 14. Mean homolog distributions for the float survey data

closely resemble that of Aroclor 1242. A homolog distribution is not

presented for the HRM 197.0 site since PCBs were generally not detected at

\ the site. Homolog distributions for each float survey are presented in

Appendix H. July increases in mono-chlorinated homologs were observed at

all sites sampled. August increases were observed at HRM 194.2 only.

Float survey mean congener distributions for all sample collection

dates are presented by location. Upstream and downstream results are

presented in Figure 15. For comparison, sample locations within the remnant

deposit area of the river are present separately in Figure 16. The mean

congener distributions were similar for each location.
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4.03 Shore Sampling Verification Study

4.03.01 Spatial Trends

Two rounds of shore verification sampling were performed at HRM

196.8 and various locations across the river during low flow. River flow at the

Fort Edward gaging station was measured as 3,200 and 2,600 cfs for the June

and July sampling rounds, respectively. Results of the shore sampling

verification study are presented in Table 6. QA/QC qualifiers for PCB data

identified during the data validation process are included in the Tables, as

well as qualifiers to note PCB concentrations less than the PQL, 44 ng/1

(O'Brien & Gere, 1992b). Statistical data consisting of mean, maximum,

minimum, and standard deviation are included on Table 6 for shore sample

and center channel sample PCB concentrations and homolog distributions.

The study results provide a sense of the dynamics of the river PCB

concentrations. Substantial variations were observed in PCB concentrations

collected at sampling locations across the river, as presented in Figure 15.

Field duplicate RPDs for the June and July sampling were 81 and 39 percent,

respectively indicating high field variability. Results of shore sampling were

comparable to sampling results from the middle of the river. Shore sampling

verification study PCB data indicate high variation in PCB concentrations of

grab samples collected from the shore over a four minute period. PCB

concentrations were shown to very as much as 100 percent in samples

collected within one minute of each other. Samples collected from the center

of the channel across the transect exhibited approximately the same degree

of variation in PCB concentrations as the shore samples. A correlation
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between distance from shore and PCB concentrations is not apparent. PCB

concentrations detected during the July sampling round (2,600 cfs at Fort

Edward) were approximately three times higher than PCB concentrations

detected during the June sampling round (3,200 cfs at Fort Edward). Shore

samples collected at one minute intervals had standard deviations of 48 and

51 for the June and July samplings, respectively. The study demonstrates

short-term variations in PCB concentrations in near shore and river channel

PCB concentrations. Concentration patterns were different for each sampling

round.

4.03.02 Homolog and Congener Distributions

HomolOg distributions and congener distributions are presented in

Figures 18 and 19, respectively. Homolog and congener distributions are

similar for shore samples and center channel samples. June and July

sampling event do vary slightly though, with the main difference being the

presence of mono-chlorinated PCBs in July 1992. The presence of mono-

chlorinated PCBs may be due to increased concentrations, above the method

detection limit for mono-chlorinated biphenyls.

Due to the similarity in the degree of variation in PCB concentrations

and the similarity in homolog and congener distributions for shore and center

channel samples, shore samples appear to provide a fairly representative

indication of center channel characteristics under low flow conditions.
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4.04 Quality Assurance/Quality Control

The results of the data validation performed on the PCRDMP PCB data

collected between March 25, 1992 and December 3, 1992 are presented in the data

validation technical memorandum in Appendix B (bound separately). A computer-

ized data validation method was utilized to evaluate these data, these automated

procedures were supplemented by manual validation of 10 percent of the data to

confirm the results. The results of the manual and computer validation were 100

percent consistent, thereby verifying the accuracy of computer validation. PCB data

generated after December 3, 1992 are scheduled to be validated in the future.

The results of the data validation indicate that the data met the validation

criteria to the extent that 98.5 percent of the data were useable for quantitative

purposes. One-hundred-ninety-five water samples were validated; 30 samples

exhibited data quality excursions. The most serious excursions resulted in three

sample results which were rejected and five sample results which were approximated

for exceeding retention time window criteria. The majority of excursions were due

to the approximation of results which were outside of duplicate RPD and internal

standard area performance criteria. Due to method blank contamination, non-

detected sample results or "detection limits" were raised to the detected sample

concentrations for two samples. As a result, the two environmental samples affected

by the contaminated method blank received the designation "U". This designation

does not imply that the data are unusable. The data are usable quantitatively as a

non-detected sample result.

Field sampling and laboratory analytical precision were assessed through

results of duplicate analyses which are provided in Appendix B (bound separately).
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I Briefly, 36 duplicates were analyzed along with weekly water columns and monitoring

float survey samples. Nine samples which were non-detect for PCBs, were not

included in the statistical analysis. The remaining 27 samples had an average RPD

j of 11 percent. Duplicate* RPDs for two sampling dates - August 7, RPD 48;

: November 20, RPD 113 - were outside expected ranges. Evaluation of the field data

associated with these two sets of duplicate data accounted for the apparent precision

£1 limitations. Comparison of original and duplicate sample results by homologs are

| provided in Appendix I. Original and duplicate sample homolog distributions

generally indicated precision was within expected ranges. In summary, overall

duplicate analytical precision was within expected ranges and could not account for

] consistent field variability observed in the studies conducted for the post-construction

monitoring program. For field duplicates samples collected at location HRM 196.8
/*K

during the shore sampling verification study, the RPDs were higher. The RPDs for

[ these samples were 48 and 113 percent for the June and July sampling rounds,

respectively. The results were thought to be indicative of field variability, rather than

an indication of sampling and analysis precision.

; *| For an assessment of PCB data accuracy, matrix sample results were

XH; examined. Thirty-six matrix spike samples were analyzed. The average matrix spike
?~£|

recovery was 94.6 percent. The calculated average excluded the matrix spike sample

I for the September 23rd sampling round due to the unusually high recovery for that

"•) sample. No analytical difficulties were apparent from further assessment of analytical
'I

accuracy through review of surrogate recoveries, continuing calibration results, and

, I organic free water spike sample recoveries. Therefore, based on review of the data

and conversations with the laboratory, the source of the 1108 percent recovery
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reported for that matrix spike sample was not clear. It may due to PCBs in the water

column or sample contamination.

Laboratory reports containing PCB data along with supporting documentation

is provided in Appendix C (bound separately), according to the organization

presented in the table of contents. Data that did not meet the data quality objectives

are not included in this summary report. The level of completeness in this data set

exceeds the normal level of completeness for work of this nature.

A comparison of water column split samples analyzed for PCBs is provided

in Table 7. Samples were split between NEA and OBG Laboratories and analyzed

by Capillary column using NEA methodology. To evaluate total PCB results from

the two laboratories, the results were compared and RPDs for the split samples were

calculated. The mean RDP for the split samples was 46 and the RPD ranged from

35 to 57. Analytical differences appeared random as four NEA results were higher

than OBG Laboratories results and four NEA results were lower than OBG

Laboratories results. Interlaboratory differences were within anticipated ranges.
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SECTION 5 - DISCUSSION

Post-Construction remnant deposit monitoring during 1992 confirmed

previously reported observations of PCBs in the water column upstream of remnant

deposits (Tofflemire, 1984; Harza 1991, 1992). Results of weekly water column

monitoring and float surveys suggest that the primary source of PCBs in this region

of the river originates from an unidentified upstream source(s) in the vicinity of

Bakers Falls. The water column PCB mass in the river upstream of the remnant

deposits accounted for an average of 60 percent of the concentration observed

further downstream, in the vicinity of the remnant deposits. Furthermore, the

cumulative evidence suggests that downstream concentration increases may be a

secondary remobilization of PCBs from the Bakers Falls source and that the"

contributions of PCBs from the remnant deposits are insignificant. Support for this

interpretation is provided by several observations which provide evidence for

correlations between the two sites:

• Spatial Trends,

• PCB Homolog and Congener Patterns,

• Field Variability, and

• Correlation between PCB concentrations with TSS and Flow

• Temporal Trends

Each of these topics is discussed in detail below.
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5.01 Spatial Trends

The high degree of correlation between PCB loading trends upstream of the

remnant deposits and apparent loading through the remnant pool depicted in Figure

• 20, (r2=0.80) suggests that a PCB source(s) upstream of the remnants is responsible

for the presence of PCBs in this stretch of the river. To further investigate the auto-

correlation between upstream and downstream PCB concentrations, the medians for

the upstream and downstream monitoring locations were compared using box plot

analyses (Reckhow and Chapra 1983) (Figure 21). The box plots present data from

the weekly water column monitoring, float surveys and shore sampling. For sample

dates with multiple data for the same location, the mean PCB concentration was

utilized in the statistical analysis. Box plots provide a summary of seven statistical

components:

• Mean is represented by a "+" sign.

• Median is represented by a horizontal bar in the interior of the box.

• First and third quartilies are represented by the upper and lower limits

of the box.

• Interquartile ranges of up to 1.5 are represented by the central vertical

lines called "whiskers".

• Values outside of the 1.5 interquartile range, but inside 3 interquartile

ranges of the box are marked by zeros (0).

• Standard deviation of the median is represented by the notch height.

When the notches of any two boxes overlap in a vertical sense, the

medians are not significantly different at about the 95 percent

confidence level.
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• Relative sample sizes can be judged by box widths.

The box plot evaluation indicted that the upstream and downstream median

water column PCB concentrations were statistically similar, as given by the vertical

overlap of the box plot notches for these two sample locations.

The Wilcoxon rank sum test (Reckhow and Chapra 1983) was also used to

statistically analyze the correlation between weekly water column data from HRM

196.8 and HRM 194.2. The analysis examined the null hypothesis (Ho) that the

mean PCB concentrations at the two locations were equal. At a 95 percent

confidence level (a = 0.05) the mean PCB concentrations at the two locations are

not statistically different. However, at a 90 percent confidence level (a = 0.10) the

mean PCB concentrations are statistically different. Therefore, the statistical

evidence suggests that the mean PCB concentrations for the two locations appear

different, but the possibility that concentrations are derived from the same source can

not be ruled out.

Differences in water column PCB concentration observed may be due to

remobilization of PCBs originating from the Bakers Falls source and stored in the

Remnant deposit pool. Float surveys results found no consistent trends to

characterize each sampling location. Generally, concentrations increased slightly from

upstream to downstream. However, the highest PCB concentrations observed during

the float surveys occurred in the July sampling round and concentrations actually

decreased through the remnant areas. The similarity of homolog and congener

patterns for each location sampled during the float survey provides further evidence

that the PCB concentrations are derived from the same source. Therefore, float
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j survey spatial trends suggest that the remnant deposits contribution to water column

PCB concentrations are insignificant.

1 ' V '%

'I 5.02 PCB Homolog and Congener Distributions

r? Data collected from sampling locations upstream of the remnant deposits

indicate that the Bakers Falls source consists predominantly of Aroclor 1242 that has

£3 not been altered or degraded by environmental processes. This is unusual because

v^A it is common for PCB homolog and congener patterns to change when exposed to

the environment over extended periods, due to weathering. Therefore, the similarity

of PCB in samples collected near the Bakers Falls to that unaltered Aroclor 1242 is

significant because it allows the "fingerprinting" of the PCBs in the river originating

from this source.

Aroclor 1242 is distinguished by the presence of primarily tri- and tetra-

l chlorinated biphenyls. Likewise, similar homolog distributions were identified in the

samples collected for the PCRDMP, from Bakers Falls to the sampling location

downstream of the remnant deposits. In contrast, historic research identified the

: i PCBs buried in upper river sediments to contain primarily mono- and di-chlorinated

|:| biphenyls (Brown et al. 1987a, Brown et al. 1987b, Brown et al. 1984).
^::1i

The remnant deposits, were buried sediments until the removal of the Fort

! Edward Dam in 1973. Therefore, these PCB should show evidence of environmental

: weathering as observed in Hudson River sediments. Unfortunately, characterization

conducted in association with the sediment deposits containment consisted of low-

*' resolution GC chromatography and PCB concentrations were reported as Aroclors.
f-^

These data alone are insufficient to determine the PCB congener patterns of the
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remnant deposits. The original chromatograms are currently being reanalyzed to

provide more definitive information on the PCB congener distribution of the remnant

deposits.

5.03 Field Variability

The shore sampling verification study established the validity of using shore

sampling PCB results at HRM 196.8 to represent center channel concentrations at

low flow. Shore sampling and river channel results were similar. In addition, the

results provided insight into the dynamics of the river. Both sampling rounds

identified highly variable PCB concentrations in the river. Two comparisons provide

a basis for this assessment:

• Field duplicate RPDs were 136 and 48 for June and July sampling

rounds, respectively. The high field variation was not attributed to

analytical imprecision, as overall duplicate RPDs averaged 11 percent

for the remainder of the PCRDMP PCB analyses.

• Overall sampling variability was relatively high for shore replicate

samples and transect samples. Standard deviation ranged from 25 to

83 ng/1 and the difference between minimum and maximum concen-

trations ranged from 63 to 213 ng/1.

This variability may reflect differences in water column mixing due to turbulent flows

prevalent in this stretch of the river. It follows that results of the shore sampling

verification study provide a basis for extrapolating field variability associated with

weekly water column and float survey data. It is anticipated that similar variability

may be associated with the other sampling locations monitored for the PCRDMP.
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Therefore, the lack of consistent trend between locations sampled for the float survey

may be reflective of this mechanism. For weekly sampling, it is possible that the

sampling scheme may have missed a portion of the loading past sampling station

HRM 196.8 which was subsequently detected in sampling at RM 194.2. Longterm

trends should be considered a more reliable indicator of site conditions then results

of individual sample dates.

5.04 Correlation of PCS concentrations with TSS and Flow

Flow and TSS were monitored for the PCRDMP to determine if water column

PCB concentrations could be attributed to scouring of remnant deposits. Under such

circumstance it might be anticipated that elevated PCB concentrations would be

correlated with TSS and/or high flow. The results of the 1992 PCRDMP provide no

evidence of such correlations. On the contrary, elevated PCB concentrations were

correlated with low flow at HRM 196.8 and 194.2 (r2 = 0.54 and r2=0.38, respective-

ly) (Figure 5) and TSS was not correlated with PCB concentrations (r^ 0.089 and

r2=0.044, respectively) (Figure 6). The lack of association of water column PCB

concentrations with TSS suggests that mechanisms other than scouring are

responsible for transport of PCBs in the river for the monitoring period. In fact,

elevated PCB concentrations occurred during summer months when the river flow

was low. Therefore, it might be speculated that observed PCB concentration

increases were due to increased mobility of PCBs from the Bakers Falls source due

to increased water temperatures during the summer months. However, additional

data would be required to confirm this observation.
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5.05 Temporal Trends

While water column PCB concentrations were highly variable over the

monitoring period, the temporal trends of PCBs in the water column within the

remnant deposit pool may be controlled at least in part, by hydrologic dynamics of *

the river. Figure 22 describes the hypothesized PCB river dynamics in this region of

the river. Upstream of Bakers Falls, water column PCB concentrations are generally

less than the method detection limit (< 11 ng/1). The recent identification of a PCB

source area immediately downstream of Bakers Falls and upstream of the remnant

deposits may account for the majority of water column PCBs in the remnant deposit

pool. Transport and deposition of PCBs downstream appears to be controlled by

river hydraulics. Transport of PCBs is facilitated by increases in river flow, whereas

steady flow and decreases in flow tends to allow PCB deposition and limit PCB

resuspension. Figure 4 illustrates some of the trends in transport and deposition of

PCBs. Comparison of data from HRM 196.8, above the remnant deposits, and data

from HRM 194.2, below the remnant deposits, provides evidence for the transport

and deposition dynamics conceptualized in Figure 22. PCB levels at these two

locations were similar during "recharging" periods, when increases in loading occurred

(Figure 4, July 1992). However, PCB concentrations at these two locations diverged

during "discharging" periods, when PCB loading above the remnant areas decreased

and PCB concentrations below the remnant areas remained elevated (Figure 4,

September 1992). This difference appears to be associated with PCBs stored in the

river bed which become a secondary source of PCBs following periods of elevated

loading from the Bakers Falls source area. Thus, during periods of low PCB loading

from the Bakers Falls source, the relative contribution of PCBs stored in the river
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bed becomes the predominant contribution of water column PCBs downstream of the

Bakers Falls source area.
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SECTION 6 - CONCLUSIONS
N,

Several conclusions can be drawn as a result of the 1992 PCRDMP:

• • The source of water column PCBs flowing past the remnant

deposits is located between the background PCB sampling site

(where PCB concentrations for the study period were generally

less than the method detection limit of 11 ng/1) and the

upstream sampling site (HRM 196.8) located just below Baker's

Falls.

• PCB concentrations of samples collected both upstream and

downstream of the remnant deposits varied widely during the

ten month study period.
'!!*p~~\

• Seasonal PCB concentration trends were apparent. The highest

"1 concentrations during the March to December monitoring

period occurred during summer months.

• Both sites had similar temporal trends.

•-M • Congener and Homolog distributions of PCBs detected at

X.:,H sampling stations HRM 196.8 and HRM 194.2 are similar and

both closely resemble Aroclor 1242 patterns indicating a single

) source of PCB is responsible for the loading at both sites.

} • Samples collected from shore at location HRM 196.8 are reasonably
: ;i

representative of center channel characteristics at low flow.
• I

I • Float survey data indicate a general increase in water column PCB

concentrations in the vicinity of the remnant deposits. However, it
.'..I
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appears that the PCBs originate from a single source located upstream

of the remnant deposits just below Bakers Falls.

The remnant deposits contribution to PCB concentrations in the water

column is insignificant. This conclusion will be verified by continued

monitoring.
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SECTION 7 - RECOMMENDATIONS

To further define the transport of PCBs in the vicinity of the remnant

deposits, a sampling and analysis program should be implemented to track the impact

of the Bakers Falls PCB source reduction on water column PCB concentrations in

the vicinity of the remnant deposits. Once the Bakers Falls source has been

controlled, water column PCB concentrations will decline to levels low enough to

confirm the observations that the remnants are contributing insignificant PCB

concentrations. It is recommended that the 1993 program include:

• Weekly water column sampling and analysis for PCBs and TSS at

locations HRM 197.0, HRM 196.8, and HRM 194.2 with transition to

bi-weekly monitoring starting August 1, 1993.

• Six float surveys during different flow conditions between May and

October, with water column sampling and analysis for PCBs and TSS.
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TABLE 1

GENERAL ELECTRIC COMPANY
POST-CONSTRUCTION REMNANT DEPOSIT MONITORING

SAMPLING LOCATIONS AND SAMPLE COLLECTION SCHEDULE

HRM 197.0
HRM 196.8

HRM 194.2

Fenimore Bridge; Hudson Falls, NY
Shore Access Approximately 0.2 Miles
Downstream of Bakers Falls,
Hudson Falls, NY
Route 197 Bridge; Fort Edward, NY

03/25/92-12/03/92

12/09/92-12/22/92

Approximately 1x/week

Approximately 1x/week

HRM 196.8

HRM 196.4

HRM 195.8

, HRM 195.3

HRM 194.7

Center of Channel, Approximately 0.2 Miles
Downstream of Bakers Falls, Hudson Falls, NY
Center of Channel, Approximately 0.6 Miles
Downstream of Bakers Falls, Hudson Falls, NY
Center of Channel, Approximately 1.2 Miles
Downstream of Bakers Falls, Hudson Falls, NY
Center of Channel, Approximately 1.7 Miles
Downstream of Bakers Falls, Hudson Falls, NY
Center of Channel, Approximately 2,1 Miles
Downstream of Bakers Falls, Hudson Falls, NY

May 1992 - October 1992 1x/month

Whole Water PCB by congener specific methodology; TSS

Whole Water PCB Aroclors by USEPA Method 8080"; TSS

Whole Water PCB by congener specific methodology; TSS

HRM 196.8 Approximately 0.2 Miles Downstream of
Bakers Falls, Hudson Falls, NY

June 1992-July 1992 2X Whole Water PCB by congener specific methodology

U)
H
Ul

TSS = Total Suspended Solids
HRM Approximate Hudson River mile; HRM 0.0 located at the Battery in New York City.
* Method modified for a detection limit of 11 ng/l.

O
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TABLE 2

GENERAL ELECTRIC COMPANY
POST-CONSTRUCTION REMNANT DEPOSIT MONITORING

WEEKLY WATER COLUMN PCB RESULTS

P;:i:3;S;sS0;?£s

03/25/92
04/01/92
04/08/92
04/15/92
04/22/92
05/01/92

05/08/92
05/13/92
05/21/92
05/28/92
06/04/92
06/10/92
06/18/92
06/25/92
07/01/92
07/08/92
07/16/92
07/24/92
07/29/92
08/06/92
08/13/92
08/19/92
08/26/92
09/03/92

liilPilllj

4430
5742
2870
7393

11000
7480

13200
9030
4600
3050
8740
9630
2860
3000
3250
3140
3810
3270
2560
2960
3310
3020
3050
3110

'^$^^s§ji$^j%^mmwmm

<11 28
<11 10
<11 12 UJ
12.2 |<11| 9 P
<11 4
<11 7
<11 |12) 8
<11 4
<11 7
<11 4
<11 5
<11 4
<11 7
<11 6
44.1 5 P
<11 5
<11 6
<11 6
<11 8 -
<11 6 -
<11 8 -
<11 5 UJ
<11 3
<11 9 -

23.4 5 P
<11 8 P
54.S |33) 7 J
12.2 3 P
91.4 7
12.6 10 P
<11 10 P
19.8 3 P
18.9 (34) 8 P
35.4 5 P
18.9 8 P
56.6 3
70.4 |107J 4
78.4 8 (2)
129 , 3 -
180 4
289 7
288 8 -
416 8 (2)
319 5
721 14
424 6 J
289 3 J
318 10

36.5 6 P
38.4 11 P
67.0 7 J
27.5 6 P
125 |70| 3

41.3 6 P
46.6 7
47.1 5
62.9 5
92.2 7
78.7 [56| 6
77.5 4
163 1 J
489 8
141 (2021 1
197 4
314 2
328 6
377 6
539 4
869 6 J
572 5 J
499 4 J
369 7

_
_

- -
_

- -
_
_
_

"
98 - ' -

.
_
_

165 - -
225 1
335 4
369 2
354 4
471 4
653 6
770 6 J
616 <1 J

_
_

U)
H
in
en
o
a\

Notes:
(1) Approximate River Mile: For sample location HRM 194.2 E = East channel; c = Composite sample of West and East channels; W «= West (main) channel.
(2) Total PCB concentration represent means of five shore samples collected during verification study.
(3) Data collected as part of Bakers Falls Investigation; unvalidated.
(4) USGS flow data from Fort Edward gauging station
A = Alternate PCB analytical method used, modified USEPA method 8080. No congener analysis performed.
P = practical quantitation limit (POL) note for values between <11 and 44 ng/l.
Data Validation Qualifiers: U = elevated detection limit or concentration reduced to less than detection limit due to results of validation, R <* rejected,
J = approximated concentration, UJ - approximated detection limit, and "-" = no qualification.
Geometric means calculated, using a value of one-half the detection limit for total PCB results less than the detection limit.
[1 Data presented in brackets are results of analyses performed by OBG Laboratories using NEA methodology.
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TABLE 2

GENERAL ELECTRIC COMPANY
POST-CONSTRUCTION REMNANT DEPOSIT MONITORING

WEEKLY WATER COLUMN PCB RESULTS

mtmmmmm
XiXtffyfifffftiWUfft

09/09/92
09/17/92
09/23/92
09/30/92
10/08/92
10/15/92
10/22/92
10/28/92
11/04/92
11/11/92
11/19/92
11/24/92
12/03/92
12/09/92
12/10/92
12/16/92
12/22/92
12/30/92

ippsiiiisi
Geom. Mean
Median
Minimum .
Maximum
Std. Dev.

mus&$mm
3880
3090
3930
3090
2950
4370
4710
4610
7190
6260
7800

10400
8120
7020
6680
6460
6870

—

5413
4430
2560

13200
2674

mx^mmfii^mm^i^^sm^mmmfm
r^AI^SSMiffi^mKmmMSSf^SSiimmsm

<11 2
<11 5
<11 4
<11 4
<11 5 -
<11 1
<11 9
<11 4 -
<11 7
<11 5 UJ

4 R
<11 9 -
13.2 6 PUJ
<1 1 7 A (3)
<11 4 A (3)
<11 5 A(3)
<11 2 A
<11 1 A .

mmmmmmmmmmmmmimgmiMfZm
<11 5 —
11.0 5 —
<11 1
44.1 12 —
6.1 4.1 —

%^i&^^SwMigM^&%!&&ift®ffis

198 5
492 5
356 4 J
135 6
136 3

70.2 3
44.2 7
40.5 4 P
28.7 7 PU
36.8 2 PJ

5 R
22.0 11 P(3)
<13 <1 PUJ
<11 4 A(3)
15.0 2 A (3)
<11 2 A{3)
<11 3 A
<11 24 A

mmmmmmmmizzmmmmmm
54 5 —

44.0 5
<11 <1 —
721 14
166 4.0 —

473 1 C
822 4
941 3 C
231 2 C
212 4 C
123 4 C
114 8 C
230 6 C
91.6 7 cU
68.0 4 cJ

4 cR
60.0 7 c (3)
54.4 1 cUJ

13 4 cA(3)
15 3 cA(3)

13.8 3 A (3)
11 1 cA

11.0 3 A
;:::££:!*:&fe:&%:̂

113 4 —
77.0 5 —
11.0 1 —
941 11 —
245 2.2 —

- c
- -
- c
- c
- ' c

- - c
- - c

- c
c

- c
4 C

- - c
- c

c
c
c

- c
- c

—
—

- —
_

_

CO
H
Ul
a\
o

Notes:
(1) Approximate River Mile; For sample location HRM 194.2 E = East channel; c = Composite sample of West and East channels; W = West (main) channel.
(2) Total PCB concentration represent means of five shore samples collected during verification study.
(3) Data collected as part of Bakers Falls Investigation; unvalidated.
(4) USGS flow data from Fort Edward gauging station
A = Alternate PCB analytical method used, modified USEPA method 8080. No congener analysis performed.
P = practical quantitation limit (PQL) note for values between <11 and 44 ng/l.
Data Validation Qualifiers: U = elevated detection limit or concentration reduced to less than detection limit due to results of validation. R = rejected.
J " approximated concentration. UJ = approximated detection limit, and *-" = no qualification.
Geometric means calculated, using a value of one-half the detection limit for total PCB results less than the detection limit.
[1 Data presented in brackets are results of analyses performed by OBG Laboratories using NEA methodology.
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Table 3

General Electric Company
Post-Construction Remnant Deposit Monitoring

Weekly Water Column Data
PCB Homolog Distributions

]MMc^mmmmmmmm
W8®!i®i$M

03/25/92
04/01/92
04/08/92
04/15/92
04/22/92
05/01/92
05/08/92
05/13/92
05/21/92
05/28/92
06/04/92
06/10/92
06/18/92
06/25/92
07/01/92
07/08/92
07/16/92
07/24/92
07/29/92
08/06/92
08/13/92
08/19/92
08/27/92
09/03/92
09/09/92
09/17/92
09/23/92
09/30/92
10/08/92
10/15/92
10/22/92
10/28/92
1 1/04/92
11/11/92
11/19/92
11/24/92
12/03/92
12/09/92
12/10/92
12/16/92
12/22/92
12/30/92

tSW3?XV?*pVVS%mmmwmm
<n
<n
<n
12.2
<11
<11
<11
<11
<11
<11
<11
<11
<11
<11
44.1
<11
<11
<11
<11
<11
<11
<11
<11
<11
<11
<11
<11
<11
<11
<11
<11
<11
<11
<11
-

<11
13.2
<11
<11
<11
<11
<11

l$8jOirnj«W!tel8
-
-
UJ
p
-
-
-
-
- •
_
_
.
-
-
-
-

_
_

.
-
-

UJ
_
-
-
-
-
-
-
-
-
-
-
UJ
R
-

PUJ
A
A
A
A
A

ffil$|i*S!̂
_ _ _ _ _ _ _ _
_ _ _ _ _ _ _ _
_ _ _ _ _ _ _ _

0.0 0.8 34.4 24.9 29.4 10.5 0.0 0.0
_ _ _ _ _ _ _ _
_ _ . - _ _ _ _ _
_ . -
_ _ _ _ _ _ _ _
_ _ _ _ _ _ _ _ _
_ _ _ _ _ _ _ _
_ _ _ _ _ _ _ _
_ _ _ _ _ _ _ _
_ _ _ _ _ _ _ _

_ _

0.0 8.2 36.3 34.4 13.7 7.3 0.0 0.0
_ _ _ _ _ _ _ _
_ _ _ _ _ _ _ _
_ _ _ _ _ _ _ _

_ . _
_ _ _ _ _ _ _ _
_ _ _ _ _ _ _ _
_ _ _ _ _ _ _ _
_ _ _ _ _ _ _ _
_ _ _ _ _ _ _ _

_ _ _ _ _ _
_ ' _

_ _ _ _ _ _ _ _
_ _ _ _ _ _ _ _
_ _ _ _ _ _ _ _
_ _ _ _ _ _ _ _
_ _ _ _ _ _ _ _
_ _ _ _ _ _ _ _
_ _ _ _ _ _ _ _
_ _ _ _ _ _ _ _
_ _ _ _ _ _ _ _
_ _ _ _ _ _ _ _

0.0 1.6 34.6 31.2 24.7 7.9 0.0 0.0
_ _ _ _ _ _ _ _
_ _ _ _ _ _ _ _

_ _ _
_ _ _ _ _ _ _ _
_ _ _ _ _ _ _ _

j Note:
] (1) Approximate River Mile; For sample location HRM 194.2 E - East channel; c = Composite sample of West and East channels: W = West (main) channel.

(2) Total PCB concentration and homolog distribution represent means of five shore samples collected during verification study.
(3) Data collected as part of Bakers Falls Investigation; unvalidated.

•) A=Altornate PCB analytical method used modifed USEPA method 8080. No congener analysis performed.
• P - practical quantitation limit (PQL) note for values between <1 and 44 ng/l.
• Data Validation Qualifiers: U « elevated detection limit or concentration reduced to less than detection limit due to results of validation, R = rejected.
/̂ *™H« approximated concentration, UJ = approximated detection limit.

* o no qualification
; Geometric Means calculated using a value of one-half the detection limit for Total PCB results less than the detection limit.
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Tables

General Electric Company
Post-Construction Remnant Deposit Monitoring

Weekly Water Column Data
PCS Homolog Distributions

I

;-:•:-; ;•;••.•:•:•;•:•: •:•:•; •;•:•;•:•;•::&•#: :

03/25/92
04/01/92
04/08/92
04/1 5/92
04/22/92
05/01/92
05/08/92
05/13/92
05/21/92
05/28/92
06/04/92
06/10/92
06/18/92
06/25/92
07/01/92
07/08/92
07/16/92
07/24/92

^ 07/29/92
08/06/92
08/13/92
08/19/92
08/27/92
09/03/92
09/09/92
09/17/92
09/23/92
09/30/92
10/08/92
10/15/92
10/22/92
10/28/92
1 1/04/92
1 1/1 1/92
11/19/92
11/24/92
12/03/92
12/09/92
12/10/92
12/16/92
12/22/92
12/30/92

23.4
10.8
54.5
12.2
91.4
12.6
7.9

19.8
18.9
35.4
18.9
56.6
70.4
78.4
129
180
289
288
416
319
721
424
289
318
198
492
356
135
136

70.2
44.2
40.5
28.7
36.8

-
22.0
13.4
11.0
15.0
11.0
11.0
11.0

1$$$̂
p
p
J
p
-
p
p
p
p
p
p
-
-

(2)
-
-
-
-

(2)
-
-
J
J
-
-
-
J
-
-
-
-
P

PU
PJ
R

P(3)
PUJ

A
A
A
A
A

0.0 1.3 51.9 27.5 13.4 5.9 0.0 0.0
0.0 1.5 44.4 26.1 19.2 8.9 0.0 0.0
0.0 6.5 36.9 37.6 12.4 6.6 0.0 0.0
0.0 1.3 42.5 29.5 19.2 7.6 0.0 0.0
0.0 13.7 41.9 31.0 9.4 4.0 0.0 0.0
0.0 1.7 41.6 31.1 17.8 7.9 0.0 0.0
0.0 Q.O 25.4 44.6 19.7 10.4 0.0 0.0
0.0 10.0 36.4 29.8 16.3 7.5 0.0 0.0
0.0 1.7 45.9 36.4 12.1 4.0 0.0 0.0
0.0 11.8 35.7 36.8 13.2 2.5 0.0 0.0
0.0 14.1 35.4 26.8 19.1 4.7 0.0 0.0
0.0 13.3 40.4 33.8 9.7 2.9 0.0 0.0
0.0 6.6 37.3 40.9 10.4 4.9 0.0 0.0
0.0 10.6 36.8 34.5 12.4 5.7 0.0 0.0
0.0 15.8 40.1 32.8 8.4 2.8 0.0 0.0
0.0 10.7 38.6 37.5 9.5 3.7 0.0 0.0
0.0 14.5 43.4 33.0 7.3 " 2.1 0.0 0.0
1.1 13.8 40.2 34.6 8.0 2.3 0.0 0.0
0.8 18.3 42.0 29.3 7.7 1.9 0.0 0.0
0.0 18.6 42.2 29.8 7.5 1.9 0.0 0.0
0.9 19.4 41.1 30.1 6.9 1.6 0.0 0.0
2.0 17.8 40.6 31.6 6.4 1.6 0.0 0.0
0.0 14.1 41.1 34.4 8.3 2.1 0.0 0.0
0.0 15.9 43.1 31.6 7.5 1.9 0.0 0.0
0.0 16.4 40.0 33.3 7.9 2.4 0.0 0.0
0.7 15.4 39.9 32.7 7.4 3.2 ' 0.8 0.0
0.9 14.5 40.4 35.3 7.3 1.7 0.0 0.0
0.0 14.8 41.3 33.7 7.5 2.7 0.0 0.0
0.0 14.8 40.2 33.5 8.4 3.1 0.0 0.0
0.0 12.6 39.4 37.2 8.1 2.8 0.0 0.0
0.0 12.4 37.6 33.9 11.3 4.8 0.0 0.0
0.0 15.1 34.7 35.7 11.4 3.0 0.0 0.0
0.0 15.3 36.1 36.7 8.9 3.0 0.0 0.0
0.0 16.1 41.0 31.2 8.7 3.0 0.0 0.0

_ _ _ _ _ _ _ _
0.0 8.1 36.3 42.8 9.2 3.5 0.0 0.0
0.0 1.7 43.1 28.5 19.2 - 7.5 0.0 0.0

_ _ _ _ _ _ _ _
_ _ _ _ _ _ _ _

" ' _
- - -

- - - - - - - -
Note:

' (1) Approximate River Mile; For sample location HRM 194.2 E = East channel; c = Composite sample of West and East channels; W = West (main) channel.
(2) Total PCS concentration and homolog distribution represent means of five shore samples collected during verification study.

, (3) Data collected as part of Bakers Falls Investigation; (invalidated.
i A=Alternate PCB analytical method used modi fed USEPA method 8080. No congener analysis performed.
! P = practical quantitation limit (PQL) note for values between <1 and 44 ng/l.

Data Validation Qualifiers: U = elevated detection limit or concentration reduced to less than detection limit due to results of validation, R = rejected,
' Approximated concentration, UJ = approximated detection limit,
i « no qualification
} Geometric Means calculated using a value of one-half the detection limit for Total PCB results less than the detection limit.

O'Brien & Gere Engineers 05-Aug-93
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Table 3

General Electric Company
Post-Construction Remnant Deposit Monitoring

Weekly Water Column Data
PCB Homolog Distributions

Page 3 of 4

l̂ î ^S.
03/25/92
04/01/92
04/08/92
04/15/92
04/22/92
05/01/92
05/03/92
05/13/92
05/21/92
05/28/92
06/04/92
06/10/92
06/18/92
06/25/92
07/01/92
07/08/92
07/16/92

--V 07/24/92
07/29/92
08/06/92
08/13/92
08/19/92
08/27/92
09/03/92
09/09/92
09/17/92
09/23/92
09/30/92
10/08/92
10/15/92
10/22/92
10/28/92
11/04/92
11/11/92
11/19/92
11/24/92
12/03/92
12/09/92
12/10/92
12/16/92
12/22/92
12/30/92

lillMllf.
36.5
38.4
67.0
27.5
125

41.3
46.6
47.1
62.9
92.2
78.7
77.5
163
489
141
197
314
328
377
539
869
572
499
369
473
822
941
231
212
123
114
230
91.6
68.0

-
60.0
54.4
13.0
15.0
13.8
11.0
11.0

P
P
J
P
-
P
-
-
-
-
-
-
J

"
-
-
-
-
_
-
J
J
J
-
c
-
c
c
c
c
c
c

cU
cJ
R

c<3)
cUJ
cA
cA
A

cA
A

0.0 11.1 44.3 29.7 10.7 4.2 0.0 0.0
0.0 12.9 39.2 30.4 13.3 4.2 0.0 0.0
0.0 8.0 35.7 37.9 13.4 5.0 0.0 0.0
0.0 13.9 42.2 27.9 11.7 4.3 0.0 0.0
0.0 9.6 42.1 35.1 8.9 4.2 0.0 0.0
0.0 12.7 42.3 33.6 9.1 2.3 0.0 0.0
0.0 11.5 36.7 35.1 14.0 2.7 0.0 0.0
0.0 10.6 38.9 29.5 13.3 7.8 0.0 0.0
0.0 11.9 40.6 34.2 10.8 2.5 0.0 0.0
0.0 7.9 34.0 36.2 16.3 5.5 0.0 0.0
0.0 12.8 38.7 34.1 10.8 3.7 0.0 0.0
0.0 11.5 38.0 37.3 10.4 3.0 0.0 0.0
0.0 5.6 35.4 44.7 11.2 3.2 0.0 0.0
0.0 7.9 42.5 38.7 8.6 2.2 0.0 0.0
0.0 14.7 39.4 33.7 9.0 3.1 0.0 0.0
0.0 14.4 39.7 34.9 8.1 2.9 0.0 0.0
0.0 14.9 41.9 33.2 8.2 1.8 0.0 0.0
0.9 14.4 40.7 33.9 7.8 2.3 0.0 0.0
2.1 17.3 40.5 30.7 7.5 1.8 0.0 0.0
0.0 19.0 42.0 29.8 7.4 1.8 0.0 0.0
1.4 19.5 41.7 29.4 6.5 1.5 0.0 0.0
1.5 16.4 39.0 32.8 8.1 2.3 0.0 0.0
3.1 17.0 40.9 29.7 7.5 1.8 0.0 0.0
0.0 16.9 41.8 31.3 8.1 1.9 0.0 0.0
1.4 15.5 38.4 32.6 7.8 3.4 0.8 0.0
1.0 13.8 37.5 34.5 8.7 3.7 0.8 0.0
0.9 15.7 40.8 32.8 6.9 2.4 0.4 0.0
0.0 13.7 40.5 35.6 7.9 2.3 0.0 0.0
0.0 12.5 36.0 37.6 10.4 3.5 0.0 0.0
0.0 12.4 41.2 34.3 8.8 3.3 0.0 0.0
0.0 12.9 41.4 34.4 8.6 2.8 0.0 0.0
0.0 6.5 42.9 36.8 10.2 3.5 0.0 0.0
0.0 10.7 39.3 36.6 10.2 3.2 0.0 0.0
0.0 10.5 37.2 38.7 10.0 3.5 0.0 0.0

- - _ — _ _ _ _
0.0 7.8 41.8 38.8 10.0 1.6 0.0 0.0
0.0 15.3 38.6 33.9 9.0 3.2 0.0 0.0

_ . _
_ _ _ _ _ _ _ _
- _ • _ _ _ _ _ _
- - - _ _ _ _ _

_ • _

,! Note:
(1) Approximate River Mile; For sample location HRM 194.2 E = East channel; c = Composite sample of West and East channels; W = West (main) channel.
(2) Total PCB concentration and homolog distribution represent means of five shore samples collected during verification study.

I (3) Data collected as part of Bakers Falls Investigation; unvalidated.
i A=Alternate PCB analytical method used modifed USER A method 8080. No congener analysis performed.

P = practical quantitation limit (PQL) note for values between <1 and 44 ng/l.
/"""""""Validation Qualifiers: U = elevated detection limit or concentration reduced to less than detection limit due to results of validation, R = rejected,

•i jproximated concentration, UJ = approximated detection limit.
I *- = no qualification
1 Geometric Means calculated using a value of one-half the detection limit for Total PCB results less than the detection limit.

- J O'Brien & Gere Engineers 05-Aug-93 315610
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Table 3

General Electric Company
Post-Construction Remnant Deposit Monitoring

Weekly Water Column Data
PCB Homolog Distributions

iiiiiiili WiS^^iMMi^^^ii^^M^^!^^^^^^ilMSWiM^^^M$:-SMm

05/28/92
06/25/92
07/01/92
07/08/92
07/16/92
07/24/92
07/29/92
08/06/92
08/13/92
08/19/92

liilliiiil
98

165
225
335
369
354
471
653
770
616

0.0
0.0
0.0
2.1
0.0
1.0
1.2
1.5
2.0
1.9

8.1

14.5

11.9
15.2
14.3
14.1

16.8

19.0

19.6
18.7

41.5
40.1
38.3
41.3

42.1
40.3

41.7
42.2
41.4

41.8

37.5
34.9
39.1
33.6
34.0
35.4
31.7

29.1
28.9
30.4

9.8
7.8
8.1
6.2
7.7
7.3
6.9
6.5
6.7
5.8

3.1
2.8
2.6
1.7
1.9
2.0
1.8

1.6
1.5
1.5

0.0

0.0
0.0

0.0

0.0
0.0

0.0

0.0

0.0
0.0

0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0

Note:
(1) Approximate River Mile: For sample location HRM 194.2; E = East channel; c = Composite sample of West and East channels; W = West (main) channel.
(2) Total PCB concentration and homolog distribution represent means of five shore samples collected during verification study.
(3) Data collected as part of Bakers Falls Investigation: unvalidated.
A=Alternate PCB analytical method used modifed USEPA method 8080. No congener analysis performed.
P » practical quantitation limit (PQL) note for values between <1 and 44 ng/1.

"""̂ ta Validation Qualifiers: U = elevated detection limit or concentration reduced to less than detection limit due to results of validation. R = rejected,
approximated concentration, UJ = approximated detection limit.

-* = no qualification
Geometric Means calculated using a value of one-half the detection limit for Total PCB results less than the detection limit.

; O'Brien & Gere-Engineers 05-Aug-93 315611



Table 4 :

General Electric Company
Post-Construction Remnant Deposit Monitoring

Weekly Water Column Data
Statistical Summary of PCB Homolog Distributions

Page 1 of 1

Geom. Mean
Minimum
Maximum
Std. Dev.

Mono
0.0
0.0
0.0
0.0

Di
2.5
0.8
8.2
3.7

Tri
35.4
34.4
36.3

0.9

Tetra
29.3
24.9
34.4
4.8

Penta
20.1
13.7
29.4
7.8

Hexa
8.7
7.3

10.5
1.6

Hepta
0.0
0.0
0.0
0.0

Octa
0.0
0.0
0.0
0.0

Geom. Mean
Minimum
Maximum
Std. Dev.

Mono
0.0
0.0
2.0
0.4

Di
5.9
0.0

19.4
6.0

Tri
39.6
0.0

51.9
7.6

Tetra
33.2
0.0

44.6
6.8

Penta
10.3
0.0

19.7
4.5

Hexa
3.5
0.0

10.4
2.3

Hepta
0.0
0.0
0.8
0.1

Octa
0.0
0.0
0.0
0.0

Geom. Mean
Minimum
Maximum
Std. Dev.

Mono
0.0
0.0
3.1
0.7

Di
12.3
5.6

19.5
3.4

Tri
39.8
34.0
44.3
2.4

Tetra
34.0
27.9
44.7

3.4

Penta
9.5
6.5

16.3
2.2

Hexa
2.9
1.5
7.8
1.2

Hepta
0.0
o.o-
0.8
0.2

lilil
Octa

0.0
0.0
0.0
0.0

liliillllllllllillliilllllii
Geom. Mean
Minimum
Maximum
Std. Dev.

Mono
0.0
0.0
2.1
0.9

Di
14.8
8.1

19.6
3.3

Tri
41.0
38.3
42.2

1.1

Tetra
33.3
28.9
39.1

3.3

Penta
7.2
5.8
9.8
1.1

Hexa
2.0
1.5
3.1
0.6

Hepta
0.0
0.0
0.0
0.0

Octa
0.0
0.0
0.0
0.0

Geometric Means calculated using a value of one-half the detection limit for Total PCB results less than the detection limit.

}O'Brien & Gere Engineers 05-Aug-93
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TABLE 5
General Electric Company

Post-Construction Remnant Deposit Monitoring
Float Survey Results

Date
Collected
5/28/92

6/25/92

7/29/92

Sample
Location (1)

HRM197.0M
HRM196.8W
HRM 196.8 M
HRM196.4M
HRM 1 96.4 E
HRM 1 95.8 M
HRM 1 95.3 M
HRM 1 94.7 M
HRM 1 94.2 W
HRM 1 94.2 E
HRM 1 97.0 M
HRM 196.8
HRM 1 96.4 M
HRM 1 95.8 M
HRM 1 95.3 M
HRM 1 94.7 M
HRM 1 94.2 W
HRM 1 94.2 E
HRM 1 97.0 M
HRM 1 96.8 T
HRM 1 96.4 M
HRM 1 95.8 M
HRM 1 95.3 M
HRM 1 94.7 M
HRM 1 94.2 W
HRM 1 94.2 E

IBS
(mg/l)

4
5
3
1

4
5
3
7

6
8
5

, 8
6
3
8

8
8
6
5
5
5
6
4

Total PCS
(ng/l)

<11
35
21
31
65
45
72
66
92
98

<11
148
129
163
242
183

.489
165
<11
372
467
525
523
443
377
471

Comments

-
P
P
P

-
-
-

:-
(2)
-
-
-
-
~

-
(2)
-
-
-
-
*"•

Homolog distribution (weight%)
ipiMii

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0

1.5
1.0
1.4
0.9
1.3
2.1
1.2

SKflfSJS-:>::*.W.tv:":!;::

11.8
9.5
8.9
9.3

12.0
9.8
9.5
7.9
8.1

13.8
16.2
15.2'
14.8
12.9
7.9

14.5

16.7
15.3
16.9
15.4
17.1
17.3
16.8

littjii

35.7
43.1
41.8
41.3
42.6
38.6
41.1
34.0
41.5

41.0
42.3
43.1
41.7
39.5
42.5
40.1

40.3
42.2
41.8
40.9
41.9
40.5
41.7

liiitfii

36.8
33.7
36.6
38.4
34.9
37.0
35.9
36.2
37.5

33.8
32.5
32.4
33.7
36.7
38.7
34.9

32.8
33.2
32.1
34.0
31.7
30.7
31.7

Eerilal

13.2
11.3
10.5
8.6
8.8

10.9
10.3
16.3
9.8

9.2
7.7
8.0
7.5
8.2
8.6
7.8

6.9
6.6
6.3
7.1
6.5
7.5
6.9

itte&ai

2.5
2.4
2.3
2.4
1.6
3.7
3.1
5.5
3.1

2.2
1.3
1.4
2.2

'2.7
2.2
2.8

1.9
1.7
1.5
1.8
1.6
1.8
1.8

ilepial

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0

MSI
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0

$ldftS;§

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0

m

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0

w
H
01
a\
H
OJ

(1) Approximate river mile: W. M. E indicate river channel location of sample collection (West. Middle, East, respectively); C indicates composite sample of East and West channels.
Transect samples collected across channel during verification study;
T-Total PCB concentrations and homolog distribution presented represent means of transect samples collected.

(2) Value for one sample collected along transect (C6) was estimated (J).
P = practical quantitation limit (PQL) note for values between <11 and 44 ng/l.
Data Validation Qualifiers: U = elevated detection limit or concentration reduced to less than detection limit due to results of validation, R = rejected,
J = approximated concentration, UJ = approximated detection limit.

O'Brien & Gere Engineers, Inc. 05-Aug-93
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TABLE 5
General Electric Company

Post-Construction Remnant Deposit Monitoring
Float Survey Results

Date
Collected
8/26/92

9/30/92

10/22/92

Sample
Location (1)

HRM 1 97.0 M
HRM196.8M
HRM196.4M
HRM 195.8 M
HRM195.3M
HRM 1 94.7 M
HRM 1 94.2 C
HRM 1 97.0 M
HRM 1 96.8 M
HRM 1 96.4 M
HRM 1 95.8 M
HRM 1 95.3 M
HRM 194.7 M
HRM 1 94.2 C
HRM 1 97.0 M
HRM 196.8 M
HRM 196.4 M
HRM 195.8 M
HRM 1 95.3 M
HRM 1 94.7 M
HRM 1 94.2 C

TSS
(mg/l)

3
3
6
4
4
2

L 4

4
4
2
3
7
4
2
9
8
7
5
6
5
8

Total PCB
(ng/i)

<11
334
266
314
340
348
499
<11
114
201
218
266
244
231
<11

40
74

100
59
81

114

Comments

—
-
-
-
-
J
J
-
-
-
-
-
-
-
-
P
-
-
-
-
-

Homolog distribution (weight %):J M
IIMM!!

0.0
0.0
0.0
0.0
0.0
3.1

0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0

19.1
19.7
19.4
19.5
18.7
17.0

17.6
16.3
17.0
15.3
15.3
13.7

16.3
14.5
13.9
13.4
13.3
12.9

41.7
40.6
42.7
42.2
42.4
40.9

40.8
40.4
41.1
40.2
42.0
40.5

38.1
37.9
41.9
40.9
42.1
41.4

MMm

30.1
30.0
29.2
28.9
29.6
29.7

30.3
33.2
32.6
34.5
33.5
35.6

33.7
34.9
32.6
33.0
31.9
34.4

ifcelil

7.7
8.2
7.0
7.6
7.5
7.5

8.6
7.9
7.3
7.9
7.4
7.9

9.0
9.0
8.3
9.3
9.2
8.6

Mil

1.4
1.7
1.7
1.8
1.8
1.8

2.7
2.3
2.0
2.2
2.0
2.3

3.0
3.7
3.3
3.5
3.5
2.8

$$$;

0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0

liifi
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0

INoftal

0.0
0.0
0.0
0.0
0.0
0.0'

0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0

$11
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
o.o

(1) Approximate river mile; W. M, E indicate river channel location of sample collection (West. Middle, East, respectively); C indicates composite sample of East and West channels.
Transect samples collected across channel during verification study;
T-Total PCB concentrations and homolog distribution presented represent means of transect samples collected.

(2) Value for one sample collected along transect (C6) was estimated (J).
P - practical quantitation limit (PQL) note for values between <11 and 44 ng/l.
Data Validation Qualifiers: U = elevated detection limit or concentration reduced to less than detection limit due to results of validation, R = rejected,
J - approximated concentration. UJ = approximated detection limit.

O'Brien & Gere Engineers, Inc. 05-Aug-93
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TABLE 6

General Electric Company
Post-Construction Remnant Deposit Monitoring Program

Shore Sampling Verification Study Results - HRM 196.8

Sample
'^&-U

CO
CO
CO
CO
CO
CO
C1
C2
C3
C4
C5
C6

Rep C6 (2)

::: Sample:::::
STlm l̂:;

11:16
11:17
11:18
11:19
11:20
11:21
11:16
11:17
11:18 '
11:19
11:20
11:21
11:21

ffsite^v. .
tbtatioh (1)

0.00
0.00
0.00
0.00
0.00
0.00
0.15
0.30
0.45
0.60
0.75
0.90
0.90

Total PCB
(ng/L)

78
138
111
141
78
97

207
93

117
123
138
107
253

Comments

-
-
-
-
-
-
-
-
-
-
-
-
-

??;|;;̂ ^
flfflî Slp

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

igiPJiSffi;

10.6
13.0
16.7
16.2
13.7
17.6
15.7
12.2
14.7
16.4
12.8
15.0
9.8

iiiosiii*
36.8
41.8
41.0
41.8
38.6
40.9
41.1
41.4
40.7
40.3
41.5
40.5
41.7

34.5
33.8
31.5
31.3
32.9
29.9
31.6
34.5
33.5
31.5

. 33.8
33.7
38.0

sBenias;
12.4
8.3
7.6
8.0

10.6
8.5
8.9
9.8
9.7

10.1
8.8
9.1
8.0

sMexass
5.7
3.2
3.2
2.7
4.2
3.2
2.8
2.1
1.5
1.6
3.1
1.8
2.5

ffiHejUii
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Geom. Mean
Maximum
Minimum
Standard Deviation

104
141
78
25

0.0
0.0
0.0
0.0

14.4
17.6
10.6
2.4

40.1
41.8
36.8
1.9

32.3
34.5
29.9
1.6

9.1
12.4
7.6
1.7

3.6
5.7
2.7
1.0

0.0
0.0
0.0
0.0

mmm
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

£:ri;: -:-;-;:; j:-:-i;: :;̂ '̂ ; -; :x : i:X;:::o>" • -•:-';'x:x i ,

^Nona's?
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

loecat;
0.0
0.0
0.0
0.0
o.o
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

CENTER eHANNEkSAMPLBSTATISTieS^^
Geom. Mean
Maximum
Minimum
Standard Deviation

139
253
93
55

0.0
0.0
0.0
0.0

13.6
16.4
9.8
2.2

41.0
41.7
40.3
0.5

33.7
38.0
31.5
2.0

9.2
10.1
8.0
0.7

2.1
3.1
1.5
0.6

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

(1) Location relative to shoreline, where the western shore equals 0 and the eastern shore equals 1. Locations approximate.
(2) Replicate (Rep) sample collected immediately following Sample C6, same location

P = practical quantitation limit (PQL) note values between <11 and 44 ng/l.
Data Validation Qualifier: U » elevated detection limit, J = estimated concentration, R = rejected,
UJ = approximated detection limit, and "-" = no qualification.

O'Brien & Gere Engineers, Inc. 05-Aug-93
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TABLE 6

GENERAL ELECTRIC COMPANY
POST-CONSTRUCTION REMNANT DEPOSIT MONITORING PROGRAM

SHORE SAMPLING VERIFICATION STUDY RESULTS - HRM 196.8
July 29, 1992 Sampling Round

Sample
ID
eo
CO
CO
CO
CO
CO
C1
C2
C3
C4
C5
C6

Rep 06 (2)

Sample
Time
11:35
11:36
11:37
11:38
11:39
11:40
11:33
11:33
11:34
11:34
11:35
11:35
11:35

Site
Location (1)

0.00
0.00
0.00
0.00
0.00
0.00
0.15
0.30
0.45
0.60
0.75
0.90
0.90

Total PCB
(ng/L)

416
274
273
295
266
479
424
422
332
392
357
273
405

Comments

-
-
-
-
-
-
-
-
-
-
- .
- .
-

Homolog Distribution (weight %)
;:;|gMoJKJ||§:

0.8
2.5
2.8
2.9
3.2
1.3
1.3
1.0
1.5
1.1
1.9
2.3
1.4

18.3
14.8
17.2
14.5
18.0
15.7
14.1
15.7
17.1
17.8
16.9
18.8
16.3

msmmm
42.0
38.7
40.1
39.6
40.5
42.2
39.6
41.1
40.5
39.4
40.5
40.0
41.2

jiletiSii
29.3
33.2
30.0
32.7
29.2
31.4
35.5
33.4
32.2
33.0
31.9
30.6
32.9

iJPenjass
7.7
8.6
8.0
8.2
7.3
7.9
7.6
7.0
6.9
6.5
6.9
6.5
6.7

ssHexass;:
1.9
2.2
1.9
2.1
1.8
1.6
2.0
1.9
1.9
2.1
1.8
1.8
1.6

igHeptai*
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

mmmm
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

issCJanass;;
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

SHORE SAMPLE STATISTICS (CO) £
Geom. Mean
Maximum
Minimum
Standard Deviation

324
479
266
83

-
-
-
-

2.0
3,2
0.8
0.9

16.4
18.3
14.5
1.5

40.5
42.2
38.7
1.2

30.9
33.2
29.2

1.6

7.9
8.6
7.3
0.4

1.9
2.2
1.6
0.2

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

CENTER CHANNEL SAMPLE STATISTICS (C1-C6)
Geom. Mean
Maximum
Minimum
Standard Deviation

368
424
273
51

-
-
-
-

1.4
2.3
1.0
0.4

16.6
18.8
14.1
1.4

40.3
41.2
39.4
0.6

'32.8
35.5
30.6

1.4

6.8
7.6
6.5
0.3

1.9
2.1
1.6
0.1

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

u>
H
Ul
Ok
H
0\

(1) Location relative to shoreline, where the western shore equals 0 and the eastern shore equals 1. Locations approximate.
(2) Replicate (Rep) sample collected immediately following Sample C6, same location

P = practical quantitation limit (POL) not for values between <11 and 44 ng/l.
Data Validation Qualifiers: U = elevated detection limit, J = estimated concentration, R - rejected,
UJ = approximated detection limit, and "-" » no qualification.

O'Brien & Gere Engineers, Inc. 05-Aug-93



Table 7
General Electric

Post Construction Remnant Deposit Monitoring Program
NEA and OBG Laboratories Comparison

Results of Water Column Split Sample Analyses

iii
08-Apr-92 HRM-196.8 55 33 49
15-Apr-92 HRM-197.0 12 NC
22-Apr-92 HRM-194.2 125 70 57

08-May-92 HRM-197.0 12 NC
21-May-92 HRM 196.8 19 34 57
04-Jun-92 HRM-194.2 79 56 34
18-Jun-92 HRM 196.8 70 107 41
01-Jul-92 HRM-194.2 141 202 35

Notes:
HRM = approximate Hudson River Mile.
NEA = Northeast Analytical Laboratory, Inc.
OBG = OBG Laboratories, Inc.
RPD = Relative Percent Difference, calculated as the absolute value

of the difference of the two results, divided by the mean of the
two results, multiplied by 100.

NC = Not calculated.

O'Brien & Gere Engineers, Inc. 03-Aug-93 obgnea2.wq1
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Figure 3
General Electric Company

Post-Construction Remnant Deposit Monitoring
Statistical Summary - 03/25/92 to 12/22/92
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Practical Quantitation Limit = 44.0 ng/L



Figure 4
General Electric Company

Post Construction Remnant Deposit Monitoring
Relative Apparent PCB Loading

PCB Concentration at HRM 196.8 & HRM 194.2
1,000

800

600

55 400us
200

•Mml __H!iBIB5H EM iSa

100

80

E 60
CD
0.
*->

.O) 40

I
20

Avg Mar Apr May Jun Jul Aug Sep Oct Nov
E HRM 196.8 • HRM 194.2

Weight Percent of PCBs at HRM 196.8 & HRM 194.2

Dec

1

Avg Mar Apr May Jun Jul Aug Sep Oct Nov Dec

H HRM 196.8 • HRM 194.2
Note: Proportions are based on upstream concentrations

subtracted from downstream concentrations.

315622



Figure 5
General Electric Company

Post-Construction Remnant Deposit Monitoring
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Figure 6
General Electric Company

Post-Construction Remnant Deposit Monitoring
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Figure 7
General Electric Company

Post-Construction Remnant Deposit Monitoring

Flow vs TSS at HRM 196.8
16
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Source of flow data: United States Geologic Survey
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Figured
General Electric Company

Post-Construction Remnant Deposit Monitoring
Mean Weekly Water Column Homolog Distribution

Percent by weight

w
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River Mile

Aroclor1242

mono tri tetra penta hexa hepta octa
Homologs

Time Period: 3^25*92 to 12/22/92
RM197 Vafcjes Below Method Detection limit

Source of Arodor 1242 Information: Northeast Analytical March 199a Analysis of Arodor Standards by
NEA-600CAP Green Bay Mass Balance Method
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Figure 9

General Electric Company
Post-Construction Remnant Deposit Monitoring

Low Loading Congener Distribution, 196.8 & 194.2

^

10

8

I 6
<D
D.

D)

I

MM M ILM InL 1M I III I I Li UUii,
«1 «l -

DB-1 Capillary Column Peak Number
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Total PCB Concentration at RM 196.8 = 55 ppt
Total PCB Concentration at RM 194£=67ppt
Row at Fort Edward = 2870 cfs
Sample Collection Data: 4/08/92
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Figure 10

General Electric Company
Post-Construction Remnant Deposit Monitoring

High Loading Congener Distribution 196.8 & 194.2
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DB-1 Capillary Column Peak Number

HRM 196.8 HRM 194.2
Total PCS Concentration at RM 196.8 = 91.4 ppt
Total PCB Concentration at RM 194.2 = 125 ppt
Row at Fort Edward = 11000 cfs
Sample Colled on Date: 4/22/92
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Rgure 11
General Electric Company

Post-Construction Remnant Deposit Monitoring
Contrast in High and Low Mass Loading, 9/17/92

Weight Percent
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DB-1 Capillary Column Peak Number
HRM 196.8 HRM 194.2

Notes: * High Loading at HRM 194.2 (822 ng/0
contrasted with low loading at HRM 196.8
(196.8 ng/l) for sampling date 9/17/92.

* Row at Fort Edward = 3090 cfs.
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Float Survey PCB Monitoring Results - 1992
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Figure 13
General Electric Company

Post-Construction Remnant Deposit Monitoring
Float Survey Results

PCB Concentration
600

Avg May 29 Jun«25 July 29 Aug27 Sept 30 Oct 22
Date

• RM 186.8 0 RM 196.4 53 RM 195.8D RM 195.3 H RM 194.7 0 RM 194.2

Percent Total PCB

Avg May SB JuneSS JUy28 Aug27 8apt30 Oct 22
Date

• RM 196.8 0 RM 196.4 Q RM 195.8 D RM 195.3 S RM 194.7 E3 RM 194.2

Notes: * PCB concentrations were below detection
limits (<11ng/L)at HRM 197.

* Proportions are based on'upstream concentrations
subtracted from downstream concentrations.
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Figure 14
General Electric Company

Post-Construction Remnant Deposit Monitoring
Float Survey Mean Homolog Distribution

Percent by weight
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RM 197 Values Below Method Detection Limit

Source of Arodor 1242 Information: Northeast Analytical, March 1993. Analysis of Arodor Standards by
by NEA-608CAP Green Bay Mass Balance Method.
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Figure 15
General Electric Company

Post-Construction Remnant Deposit Monitoring
Congener Distribution at HRM 196.8 & HRM 194.2

Weight Percent
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Source of information: 1992 Float Survey Results
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Figure 16
General Electric Company

Post-Construction Remnant Deposit Monitoring
Congener Distribution at Remnant Area

Weight Percent
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î*^

•n
to*
I
%i



Figure 18
General Electric Company

Post-Construction Remnant Deposit Monitoring
Shore Sampling Homolog Distribution

HRM 196.8 Jun« 25 1992

Time and Location
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Mono H Tttrm Ptnta H»x» H*pt«
Horn dogs

Time and Location

HRM 196.8 July 291992

T»tim
Homologs

Weight Percent

H*xa H*pMi
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Figure 19
General Electric Company

Post-Construction Remnant Deposit Monitoring
Shore Sampling Congener Distribution

June 25,1992
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Rgure 20
General Electric Company

Post-Construction Remnant Deposit Monitoring
Spatial Correlation in Total PCB Concentrations
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Source: Weekly Water Column Monitoring Data



Figure 21
General Electric Company

Post-Construction Remnant Deposit Monitoring
Box Plot Analysis of Total PCB Data
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Rgure 22
Hypothesized PCB Dynamics in Remnant Deposit Pool

Bakers Falls
Source Loading

Loading Upstream
of Bakers Falls

Downstream
Transport

PCB
Deposition

PCB
Resuspens/on

A. Upstream of Bakers Falls, water column PCB concentrations are generally less than
the detection limit (< 11 ng/L).

B. Recent investigations have identified a significant source of PCB loading to the
Hudson River in the vicinity of Bakers Falls, upstream of the remnant deposits.

C. Downstream transport of PCBs from the Bakers Falls source area occurs.

D. PCB deposition to the river bed occurs under low flow and elevated Bakers Falls
source loading conditions. A thin layer pf PCB laden material accumulates in the
river bed downstream of Bakers Falls.

E. Resuspension of PCB laden materials increases concentrations within the water
column downstream of the Bakers Falls source loading area. This is particularly
evident during the initial periods of elevated river flows. During periods of low PCB
loading from the Bakers Falls source, the relative contribution from the river bed
increases (ie. resuspension of water column PCBs from the Bakers Falls source).

F. Downstream transport of PCBs from the Bakers Falls source occurs below the
remnant areas as a combination of the processes described above.

Reduction in PCB loading from the Bakers Falls source by implementation of source control
measures should not only reduce A, but should also reduce E and F over time.
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APPENDIX A

FIELD LOGS
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GENERAL ELECTRIC COMPANY
FORT EDWARD DAM PCB REMNANT DEPOSIT CONTAINMENT

1992 POST-CONSTRUCTION MONITORING PROGRAM

FIELD LOG

SITE

HRM 197.0
(Bakers Falls Bridge)
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GENERAL ELECTRIC COMPANY

FORT EDWARD DAM PCB REMNANT DEPOSIT CONTAINMENT
1992 POST-CONSTRUCTION MONITORING PROGRAM

FIELD LOG

SITE

HRM 197.0
(Bakers Falls Bridge)
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(Rt. 197 Bridge)

DATE

*/,'/it

li

I

TIME

,,:*o

/O'.lf

DEPTH TO
WATER LINE

Z /

_ ——

_______

NUMBER OF
3 FT. INTERVALS

Z

———

-7

WATER
DEPTH

8-r

. —

7.0

WATER
TEMP.(C)

^? ^"
TJ

3**-

0 <£
3

WATER
VELOCITY

v

*

ftf

COMMENTS/
OBSERVATIONS

^//^ ***•

0'0 /* W

/H.f <:' &2&£
s

Weather Data:
Temperature_
Wind
Precipitation

- /$- Sampled by:



GENERAL ELECTRIC COMPANY
FORT EDWARD DAM PCB REMNANT DEPOSIT CONTAINMENT

1992 POST-CONSTRUCTION MONITORING PROGRAM

FIELD LOG

SITE
,

HRM 197.0
(Bakers Falls Bridge)

HRM 196.8

HRM 194.2
(Rt. 197 Bridge)

DATE

rfB/fl

(H
TIME

/fi:00

fl:io

//:.*

DEPTH TO
WATER LINE

— -

2 2 . 7

NUMBER OF
3 FT. INTERVALS

Z.

——

z

WATER
DEPTH

?•*

— ~

75"

WATER
TEMP.(C)
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——— -

,.r

WATER
TEMP.(C)

£SO C

V

y

WATER
VELOCITY

H

n

-

COMMENTS/
OBSERVATIONS

^'^ ""'

.*•*.<•< f^-r

s

Weather Data:
Temperature_
Wind /& - to
Precipitation

Sampled by: - **/

u>



GENERAL ELECTRIC COMPANY
FORT EDWARD DAM PCB REMNANT DEPOSIT CONTAINMENT

1992 POST-CONSTRUCTION MONITORING PROGRAM

FIELD LOG

SITE
(

HRM 197.0
(Bakers Falls Bridge)

HRM 196.8

HRM 194.2
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Weather Data:
Temperature
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(Rt. 197 Bridge)
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HRM 197.0
(Bakers Falls Bridge)
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(Rt. 197 Bridge)
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Temperature_IZQL
Wind o-\o
Precipitation Sampled by:
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//#rt - /??• Z

HRM 194.2
(Rt. 197 Bridge)

DATE

^
2fe

(

•

'TIME

^f.'Z/

/o:ff

/<?:<ro

/0:it>

DEPTH TO
WATER LINE

20'

~ ——

~ ——

'zV-/'

NUMBER OF
3 FT. INTERVALS

J

- —

Y

3

WATER
DEPTH

f.r

- —
/•j
0-0

WATER
TEMP.(C)

•/•7*e.

/7*£

• /I 'I

WATER
VELOCITY

-A?

/^

A7

/n

COMMENTS/
OBSERVATIONS

M*f e" <£T*Q#t.
/

tf^«s& t?t'/?t .

& '0 S<£ J/>*"-
s

Weather Data:
Temperature_
Wind____J
Precipitation.

Sampled by:.

cn
CO



GENERAL ELECTRIC COMPANY
FORT EDWARD DAM PCB REMNANT DEPOSIT CONTAINMENT

1992 POST-CONSTRUCTION MONITORING PROGRAM

L

FIELD LOG

SITE

HRM 197.0
[Bakers Falls Bridge)

HRM 196.8

HRM 194.2
(Rt. 197 Bridge)

%**-%£%"*''

DATE

*/• /

('*

-I

'TIME

//' 10

f*«

U.'W

/z:ov

DEPTH TO
WATER LINE

^~ '
to*

— -

NUMBER OF
3 FT. INTERVALS

J

-— •-

J

jr

WATER
DEPTH

,

?•<>

———

7 <r
__'*"

WATER
TEMP.(C)

& e c

n't-

• /66^

WATER
VELOCITY

-W

^

fl?

/«

COMMENTS/
OBSERVATIONS

M f £ ^&- #*-

4i,~S *<**.

Weather Data:
Temperature
Wind
Precipitation.

Sampled by:.



1
GENERAL ELECTRIC COMPANY

FORT EDWARD DAM PCB REMNANT DEPOSIT CONTAINMENT
1992 POST-CONSTRUCTION MONITORING PROGRAM

FIELD LOG

SITE

HRM 197.0
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SITE DATE TIME SAMPLE TYPE APPROXIMATE
WATER DEPTH

WATER
TEMP.

COMMENTS

HRM 197.0
(Bakers Falls Bridge) li:55

/ —

HRM 196.8 COLLEltTEfc UJlTK

HRM 196.8 - center . -a
")

HRM 196.4 It ! 15 i-a
HRM 195.8
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HRM 194.2
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Weather Data:
Temperature
Wind lo
Precipitation. Sampled by: 6U- T \
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SITE

HRM 197.0
(Bakers Falls Bridge)
;*

HRM 196.8

HRM 196.8 -center

HRM 196.4

HRM 195.8

HRM 195.3

HRM 194.7
HRM 194.2
(Rt. 197 Bridge)
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(east channel)
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(Thompson Island Dam)
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Temperature
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HRM 197.0
Bakers Falls Bridge)
/
HRM 196.8

HRM 196.8 -center
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HRM 195.8
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HRM 194.7
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(Thompson Island Dam)
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Weather Data:
Temperature 7J~
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HRM 197.0
Bakers Falls Bridge)
/t-
HRM 196.8
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HRM 195.8
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HRM 194.7
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(Rt. 197 Bridge)
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(east channel)
HRM 188.6
(Thompson Island Dam)
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Weather Data:
Temperature
Wind
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X
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Bakers Falls Bridge)
^
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HRM 196.4

HRM 195.8

HRM 195.3

HRM 194.7
HRM 194.2
(Rt. 197 Bridge)
HRM 194.2
(east channel)
HRM 188.6
(Thompson Island Dam)

Ft. Edward Staff Gage

Lock 6 Staff Gage

DATE

Vy?t

±\
\

/

i

4-

TIME

tff.'V
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TJf
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^_-
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Weather Data:
w Temperature *?<f i
£ Wind_____S ft)

Precipitation. Sampled by:.
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i
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HRM 197.0
Bakers Falls Bridge)

HRM 196.8

HRM 196.8 -center

HRM 196.4

HRM 195.8

HRM 195.3

HRM 194.7
HRM 194.2
(Rt. 197 Bridge)
HRM 194.2
(east channel)
HRM 188.6
(Thompson Island Dam)

Ft. Edward Staff Gage
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fa/?t
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TIME

<l!jf

j:V*

,.'20

svrr
/.•vr
13:30

|i|:00

SAMPLE TYPE

/fl/*f ft ftf£*f

fitm^

<&**

•1

|l

i.
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Weather Data:
Temperature_____
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(east channel)
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(Thompson Island Dam)
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Weather Data:
Temperature_
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Preclpltallon. Sampled by:.
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SITE

HRM 197.0
Bakers Falls Bridge)
F-

HRM 196.8

HRM 196.8 -center

HRM 196.4

HRM 195.8

HRM 195.3

HRM 194.7
HRM 194.2
(Rt. 197 Bridge)
HRM 194.2
(east channel)
HRM 188.6
(Thompson Island Dam)
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Weather Data:
Temperature
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SITE

HRM 197.0
Bakers Falls Bridge)

if
HRM 196.8

HRM 196.8 -center

HRM 196.4

HRM 195.8

HRM 195.3

HRM 194.7
HRM 194.2
(Rt. 197 Bridge)
HRM 194.2
(east channel)
HRM 1B8.6
(Thompson Island Dam)

Ft. Edward Staff Gage

Lock 6 Staff Gage
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Weather Data:
!_, Temperature_
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T

SITE

HRM 197.0
Bakers Falls Bridge)

HRM 196.8 -shore

HRM 196.8 - center

HRM 196.4 -center

HRM 195.8 -center

HRM 195.3 -center

HRM 194.7 -center
HRM 194.2
(Rt. 197 Bridge Comp. -
East and Main Channel)

HRM 188.6
(Thompson Island Dam)

Ft. Edward Staff Gage

Lock 6 Staff Gage

DATE
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\
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TIME

///»
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M' lO
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tt.'W
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Weather Data:
Temperature__S^_
Wind

Sampled by: Gi.L)

Preclpltation_£&iL_ O'Brien & Gere Engineers, inc.
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SITE

HRM 197.0
(Bakers Falls Bridge)

HRM 196.8 -shore

HRM 196.B- center

HRM 196.4 -center

HRM 195.8 - center

HRM 195.3 - center

HRM 194.7 -center
HRM 194.2
(Rt. 197 Bridge Comp.-
East and Main Channel)

HRM 188.6
(Thompson Island Dam)

Ft. Edward Staff Gage

Lock 6 Staff Gage

DATE

0>/r*

(
}1

\
I

TIME

?'/*>

/O'.JO

9:3°

fifcro

SHIP

SAMPLE TYPE

tf,#>»i£'7S/?
So,*/?

£/?<*<(?

&>"i/°

f»»*/&

APPROXIMATE
WATER DEPTH

7 '

j?

/

7 - / * '

¥'

WATER
TEMP.

/?'<

COMMENTS

tft/AJt? &'"<••

£>,* JMtfS*? £>«j tTslS-r £-**HW'*

S??J ~ £~<Zi#£

Z£>.J~*>

U)
H
Ul
cn
a\

Weather Data:
Temperature__
Wind____o _-

Sampled by:_

Precipitation O'Brian & Gere Engineers, Inc.



1 1
GENERAL ELECTRIC COMPANY

FORT EDWARD DAM PCB REMNANT DEPOSIT CONTAINMENT
1992 POST-CONSTRUCTION MONITORING PROGRAM

FIELD LOG

\

\

\

\

SITE

HRM 197.0
Bakers Falls Bridge)

HRM 196.8 -shore

HRM 196.8 - center

HRM 196.4 -center

HRM 195.8 -center

HRM 195.3 - center

HRM 194.7 -center
HRM 194.2
(Rt. 197 Bridge Comp. -
East and Main Channel)

HRM 18B.6
(Thompson Island Dam)

Ft. Edward Staff Gdge

Lock 6 Staff Gage

DATE

v*/it
if

((

/'

TIME

<?.jo

//••/o

/£>:#&

/l-a-o

/i: io

SAMPLE TYPE

f?f/>tr>i<f4''/t
ft,*/9 •

<£/?#&

e?<p/*fV

S#**S

APPROXIMATE
WATER DEPTH

8-f '

/

7. o - //- '

*/.&'

WATER
TEMP.

/?St
-

2ft

COMMENTS
(

/// - fa a*

;fe/4s<? tffjp^

Z&,ft>

cnm
-4

Weather Data:
Temperature.
Wind - so
Precipitation.

Sampled by:

O'Brlen & Gere Engineers, Inc.



GENERAL ELECTRIC COMPANY
FORT EDWARD DAM PCB REMNANT DEPOSIT CONTAINMENT

1992 POST-CONSTRUCTION MONITORING PROGRAM

FIELD LOG

SITE

HRM 197.0
Bakers Falls Bridge)

HRM 196.8 - shore

HRM 196.8 -center

HRM 196.4 - center

HRM 195.8 -center

HRM 195.3 -center

HRM 194.7 - center
HRM 194.2
(Rt. 197 Bridge Comp. -
East and Main Channel)

HRM 188.6
(Thompson Island Dam)

Ft. Edward Staff Gage

Lock 6 Staff Gage

DATE

^%

4

4-

TIME

//•*/-

/<?-• / o

,/>>-

/*.v*

/2/V/

SAMPLE TYPE

*'*/•"?

&»*

€?€>f~t /*•

tt

APPROXIMATE
WATER DEPTH

?'
/ -

•?-"•

*'

WATER
TEMP.

/?'*

/r't

COMMENTS

*""* *"**'

"* >'' ****

2 a. o S"

Ul
cn
cr»
oo

Weather Data:
Temperature
Wind
Precipitation.

Sampled by:_

O'Brlen & Gere Engineers. Inc.



GENERAL ELECTRIC COMPANY
FORT EDWARD DAM PCB REMNANT DEPOSIT CONTAINMENT

1992 POST-CONSTRUCTION MONITORING PROGRAM

FIELD LOG

SITE

HRM 197.0
Bakers Falls Bridge)

HRM 196.8 - shore

HRM 196.8 - center

HRM 196.4 -center

HRM 195.8 -center

HRM 195.3 -center

HRM 194.7 -center
HRM 194.2
(Rt. 197 Bridge Comp. -
East and Main Channel)

HRM 188.6
(Thompson Island Dam)

Ft. Edward Stall Gage

Lock 6 Staff Gage

DATE

9faAti-
\
I
\

I

TIME

if^/D

S£>

,*»

i,:tf

fi:i*

SAMPLE TYPE

*'£""

<£V/7<7

t.~*

*sZ"'

APPROXIMATE
WATER DEPTH

r
/

$- /i-

«•

WATER
TEMP.

<&*£

0

//} £ i
f (X * V

COMMENTS

MS - W

-

*'"* *'"'

20. vr

u>
H
Ul
Ok
o^
vo

Weather Data:
Temperature__
Wind_____/<g> />"
Precipitation. O

^ ^r.s^ sifA^f X<fc*gSampled by:
^o

O'Brlen & Gere Engineers, Inc.



GENERAL ELECTRIC COMPANY
FORT EDWARD DAM PCB REMNANT DEPOSIT CONTAINMENT

1992 POST-CONSTRUCTION MONITORING PROGRAM

FIELD LOG

N 1
(

N

- 1

1

4

CO
H
in
•j
o

SITE

WM 197.0
Bakers Falls Bridge)

HRM 196.8 - shore

HRM 196.8 - center

HRM 196.4 -center

HRM 195.8 - center

HRM 195.3 -center

HRM 194.7 -center
HRM 194.2
(Rt. 197 Bridge Comp. -
East and Main Channel)

HRM 188.6
(Thompson Island Dam)

Ft. Edward Staff Gage

Lock 6 Staff Gage

Weather Data:
Temperature ^^ ~ . '
Wind ..J~ /?
Precipitation *'4*r J<

DATE

?>/?*

f

f
fV

V
(
(
/

fr/
6f

'.0

A*x?/y
?W,TSJ -

TIME

/I '-JO

//:/£>

n.-ao
I3/30

,3: IS

/3;55

M\<O

f:,o

/JO

ft €/ **

ft f~J

SAMPLE TYPE

"71Z"
Cf^/t 4s

.

/{f/nMf/Jf/f

£*0/?tfl

"

APPROXIMATE
WATER DEPTH

90

,

,

g
3

M

f

tf - /z

^'

WATER
TEMP.

*^

J

//*-

COMMENTS

^^ ^^.

Fu>m- sofcvey SAmpv*

— f —————
i

'̂/ ^^

2^ ̂

^^.<P'

Sampled by: ̂ C^ *7**&-

O'Brlen & Gere Engineers, Inc.



GENERAL ELECTRIC COMPANY
FORT EDWARD DAM PCB REMNANT DEPOSIT CONTAINMENT

1992 POST-CONSTRUCTION MONITORING PROGRAM

FIELD LOG

1

N

N

\

SITE

RM 197.0
Bakers Falls Bridge)

RM 196.8 -shore

HRM 196.8 -center

HRM 196.4 - center

HRM 195.8 - center

HRM 195.3 -center

HRM 194.7 -center
HRM 194.2
(Rt. 197 Bridge Comp. -
East and Main Channel)

HRM 188.6
(Thompson Island Dam)

Ft. Edward Staff Gage

Lock 6 Staff Gage

DATE

*/*/1t

/

f

*
(

TIME

<J:<!>1>

/0' 3#

We

//•'/0

// /•/"

SAMPLE TYPE

ir.frrstt-/rf'r
frs«S>

tf//tt<0

ff/»r»,Krf#/t

&»»<#

ff

APPROXIMATE
WATER DEPTH

^'

/'

7- /Z '

Y.r '

WATER
TEMP.

*»

tfft

/SZ

COMMENTS

/**/ * S&tf'-
*

gt/HsJ 4W •

1* *•'

u>
H
01cn

Weather Data:
Temperature_
Wind____ O ' .'0

Sampled by:

Precipitation.
//

O'Brlen & Gere Engineers. Inc.



GENERAL ELECTRIC COMPANY
FORT EDWARD DAM PCB REMNANT DEPOSIT CONTAINMENT

1992 POST-CONSTRUCTION MONITORING PROGRAM

FIELD LOG

N

^

Nt

H

A

SITE

HRM 197.0
(Bakers Falls Bridge)
X
HRM 196.8 -shore

HRM 196.8 -center

HRM 196.4 - center ,

HRM 195.8 - center

HRM 195.3 - center

HRM 194.7 -center
HRM 194.2
(Rt. 1 97 Bridge Comp. -
East and Main Channel)

HRM 188.6
(Thompson Island Dam)

Ft. Edward Staff Gage

Lock 6 Staff Gage

DATE

"/«/n

f
(
\

Y

)•

TIME

/& 40

W>

/0:oo

/2.'«f

/J.'oo

SAMPLE TYPE

//t/»*nifj£'4

£0jtt &

4/?4#

fr"</0-

So"/y

APPROXIMATE
WATER DEPTH

9<6
t

3=**-'

7- /£

«f

WATER
TEMP.

/j r**

fj**

'

COMMENTS

tft/HJ.3 fotfjL •

Sis - f*<?£

?.£>,3£'

W

Weather Data: f

Temperature_
Wind____£

Sampled by:

Precipitation O'Brlen & Gere Engineers, Inc.

to



GENERAL ELECTRIC COMPANY
FORT EDWARD DAM PCB REMNANT DEPOSIT CONTAINMENT

1992 POST-CONSTRUCTION MONITORING PROGRAM

FIELD LOG

SITE

HRM 197.0
Bakers Falls Bridge)

1RM 196.8 - shore

HRM 196.8 - center

HRM 196.4 - center

HRM 195.8 -center

HRM 195.3 -center

HRM 194.7 -center
HRM 194.2
Rt. 197 Bridge Comp. -
East and Main Channel)

HRM 188.6
(Thompson Island Dam)

Ft. Edward Staff Gage

Lock 6 Staff Gage

DATE

#/
fafa

/

(

£
t

TIME

///<?r
fa :30

ir-tf
111(50

u:00
\vir
n:4<
//.'3f

/z:io

\$:50
/i -6f>

SAMPLE TYPE

Y/atAtfW?
*?iffiV<?0Af/>

4fA0
«-̂ *~—

*
--_^— *

/

//»*/*&?*#

S*»P

tf

APPROXIMATE
WATER DEPTH

?'

/'

7- st

'#*'

WATER
TEMP.

0.f6

•

t'O.fC

COMMENTS

MS- fA#t

SAfte Z\^<

4?t/HSj!? tfcsSt •

ai.ss
•20- £f~'

Weather Data:
Temperature_
Wind

Sampled by!

Precipitation O'Brlen & Gore Engineers, Inc.

315673



y
GENERAL ELECTRIC COMPANY

FORT EDWARD DAM PCB REMNANT DEPOSIT CONTAINMENT
1992 POST-CONSTRUCTION MONITORING PROGRAM

FIELD LOG

<

t

Sy

\.

-v

SITE

HRM 197.0
Bakers Falls Bridge)

HRM 196.8 -shore

HRM 196.8 -center

HRM 196.4 - center

HRM 195.8 -center

HRM 195.3 - center

HRM 194.7 -center
HRM 194.2
(Rt. 197 Bridge Comp. -
East and Main Channel)

HRM 188.6
(Thompson Island Dam)

Ft. Edward Stall Gage

Lock 6 Stall Gage

DATE

*%»

I
'

»

/

TIME

?»>"

/0:o°

Z.'JS'

u:je>

ff.'SJ"

SAMPLETYPE

ft, »>,«*/> 'ft
t&EE& Susr/>.

44*4

Ifim in 6 '•ft?'?

Sow/0

/t

APPROXIMATE
WATER DEPTH

7 "

/ '

£ - 'i '

vs'

WATER
TEMP.

f-J"/

9's

COMMENTS

x5fc><^ #&>^ '•

Atj - £~& /3£

2&--f'

~Y

Weather Data:
*f t

Wind
Sampled by:

Praclpltatlon O'Brlen & Gore Engineers, Inc.



GENERAL ELECTRIC COMPANY
FORT EDWARD DAM PCB REMNANT DEPOSIT CONTAINMENT

1992 POST-CONSTRUCTION MONITORING PROGRAM

FIELD LOG

^

i

4

SITE

RM 197.0
Bakers Falls Bridge)

HRM 196.8 - shore

HRM 196.8 -center

HRM 196.4 -center

HRM 195.8 -center

HRM 195.3 - center

HRM 194.7 - center
HRM 194.2
(Rt. 197 Bridge Comp. -
East and Main Channel)

HRM 188.6
(Thompson Island Dam)

Ft. Edward Staff Gage

Lock 6 Staff Gage

DATE

"h/vt

T
"N

\

/

,

/

TIME

/+.«>

//•oo

<? of

,z:*>

tt:V

SAMPLE TYPE

fa,*/?

ZMO

lf'ZZf<

/t

APPROXIMATE
WATER DEPTH

7'

/ '

7 - x x -

s

WATER
TEMP.

ft

r'*

COMMENTS

M < <r*4t

"""* '**'

**

Weather Data: 0 - f~
Temperature__£5 ___ H
Wind _____ <a>- jr

Sampled by:.

Pfaclpltatlon O'Brlen & Gere Engineers. Inc.



r
GENERAL ELECTRIC COMPANY

FORT EDWARD DAM PCB REMNANT DEPOSIT CONTAINMENT
1992 POST-CONSTRUCTION MONITORING PROGRAM

FIELD LOG

SITE

HRM 197.0
(Bakers Falls Bridge)

HRM 196.8 - shore

HRM 196.8 - center

HRM 196.4 - center

HRM 195.8 -center

HRM 195.3 - center

HRM 194.7 -center
HRM 194.2
(Rt. 197 Bridge Comp. -
East and Main Channel)

HRM 188.6
(Thompson Island Dam)

Ft. Edward Staff Gage

Lock 6 Staff Gage

DATE

'/« fa

T
TIME

/<?. 00

/o:3°

?.>

//:w

HOOA)

SAMPLE TYPE

//l/Hrtttff?

<?6»1/>

44*6

frMrtftff*

t?*"/}

/<

APPROXIMATE
WATER DEPTH

<}.*'

/ 6 '

?.S'- 't'

f '

WATER
TEMP.

&'t

6*1

COMMENTS

"7c< £* f&tft-
r

gl/«,0 tf^t-

^ o &j-
Weather Data:
Temperature_
Wind____

Sampled by:

Precipitation O'Brlen & Gere Engineers, Inc.

315676



GENERAL ELECTRIC COMPANY
FORT EDWARD DAM PCB REMNANT DEPOSIT CONTAINMENT

1992 POST-CONSTRUCTION MONITORING PROGRAM

FIELD LOG

N

S

SITE

RM 197.0
Bakers Falls Bridge)

RM 196.8 -shore

RM 196.8 -center

HRM 196.4 -center

HRM 195.8 -center

HRM 195.3 -center

HRM 194,7 -center
HRM 194.2
(Rt. 197 Bridge Comp. -
East and Main Channel)

HRM 188.6
(Thompson Island Dam)

Ft. Edward Staff Gaga

Lock 6 Staff Gage

DATE

*«4>
/

-

TIME I

fo;3o
//:t>e

/a e>&

/I'ffO

9./0

SAMPLE TYPE

If,*,*,**/??

Sbt*/?

<f/?*O

tfifHrtfjf?

t?**/?-

tfrmMf/tf'?

SfiAlS?

APPROXIMATE
WATER DEPTH

7*'

/£> '

7.S"- /*'

4S"

WATER
TEMP.

Vf't

/v

COMMENTS

/7?j r' fa#£
f

$£/v4 tfcsjtt*

2/,jr

Weather Data:
Temperature.
Wind____

Sampled by:

Precipitation. O'Brlen & Gere Engineers, Inc.

315677



r • • y
GENERAL ELECTRIC COMPANY

FORT EDWARD DAM PCB REMNANT DEPOSIT CONTAINMENT
1992 POST-CONSTRUCTION MONITORING PROGRAM

FIELD LOG

SITE

HRM 197.0
Bakers Falls Bridge)

HRM 196.8 -Shore

HRM 196.8 -center

HRM 196.4 -center

HRM 195.8 - center

HRM 195.3 -center

HRM 194.7 -center
HRM 194.2
(Rt. 197 Bridge Comp. -
East and Main Channel)

HRM 188.6
(Thompson Island Dam)

Ft. Edward Staff Gage

Lock 6 Staff Gage

DATE

y/*/n

(

\

1
~^

1f

TIME

fftOO

SAMPLE TYPE

"'#%>*

&*0

#.*#*T

*~s

APPROXIMATE
WATER DEPTH

fo'

/'*>'

•

T- ,*'

^'

WATER
TEMP.

ft

r«<

COMMENTS

^ &,**? f£. & ror- TS*

SB-(,\ 0** <*""'•

(^^ '""""
srs- **** CD r.r- r,s

If- if

Weather Data:
Temperalufa
Wind ____

'

I y /ft•(,>

Sampled by:.

Precipitation O'Brlen & Gere Engineers, Inc.



GENERAL ELECTRIC COMPANY
HUDSON RIVER PROJECT

BAKERS FALLS INVESTIGATION

FIELD LOG

SITE DATE TIME MATRIX SAMPLE TYPE COMMENTS
. STRrfT. Kip- 3.

•3?

SR-3

MS '4 : 30 : 30

. s")

~K/sct /

FT. EDl^ft-D AM-
U3C:,k 6 awf »a>;no

SPUT

00
H
tn
o\

Weather Data:
Temperature 4 ft
, Wind

. t> ̂  -v

Sampled by:
Precipitation

vo



T
GENERAL ELECTRIC COMPANY

FORT EDWARD DAM PCB REMNANT DEPOSIT CONTAINMENT
1992 POST-CONSTRUCTION MONITORING PROGRAM

FIELD LOG

i

*

s

SITE

RM 197.0
Bakers Falls Bridge)

RM 196.8 -shore

HRM 196.8 -center

HRM 196.4 -center

HRM 195.8 - center

HRM 195.3 - center

HRM 194.7 - center
HRM 194.2
(Rt. 1 97 Bridge Comp. -
East and Main Channel)

HRM 188.6
(Thompson Island Dam)

Ft. Edward Staff Gage

Lock 6 Staff Gage

DATE

'^/fl

(

}

/

\

(

!

TIME

/*Vr

//./r

r*r

I.'T

//: fo

SAMPLE TYPE

'""£""

&*0

"'!?£%*

«

APPROXIMATE
WATER DEPTH

S

, '

7"- ,z '

j~-

WATER
TEMP.

1-
^

^

COMMENTS

^//y^ ^^.

•

/^t/" " £"&•/& £•

•) / j/ • ^— ^^/9 7~ 4? $ae-*J *J

Weather Data:
Temperature_
Wind & - J~

Sampled by:.

Precipitation O'Brlen & Gere Engineers, Inc.

315680



GENERAL ELECTRIC COMPANY
HUDSON RIVER PROJECT

BAKERS FALLS INVESTIGATION

FIELD LOG

SITE
<Jd-/ ~Qrt~///?M f97-0
\ri -6 rf/itf /'/<£'• &
ri-& 7~£Q -Mi s&f-o
A 7 /W/"7 /9y/^

•

Veather Data: /
c? •' ^- —emoerature cf f^

Vind G - j"
'recipitation £>

DATE
*/?/7l

if '

„

t/

TIME
0J ;V&

/& /r
//. */f
/2.'/i'

MATRIX
faAft-'i

tf
//
r

AMPLE TYPE
<?£**{*
(^/fAfl
<_*£,, if

c C,*P

COMMENTS

flr /<n S 6YS**s«j'?*. &,«/?

Sampled byr ^ i/ '•"*&

315681
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GENERAL ELECTRIC COMPANY

HUDSON RIVER PROJECT
BAKERS FALLS INVESTIGATION

FIELD LOG

SITE DATE TIME ATRIX AMPLE TYPE COMMENTS
3D ni.ift.

0.' £ -l

a-is-1
V

39 rcirv
J®.

ti&L SfllT

Weather Data:
Temperature_
Wind
Precipitation

Sampled by: ~rT rv\bU



GENERAL ELECTRIC COMPANY
HUDSON RIVER PROJECT

BAKERS FALLS INVESTIGATION

FIELD LOG

SITE DATE TIME ATRIX AMPLE TYPE COMMENTS
W/

T-//0 *- /ft/. 2 "•/SO rf

if

/eather Data:
emperature

reclpltation.
Sampled by:.



GENERAL ELECTRIC COMPANY
HUDSON RIVER PROJECT

BAKERS FALLS INVESTIGATION

FIELD LOG

SITE DATE TIME ATRIX AMPLE TYPE COMMENTS

•• 13- »ft

S&H

ipoO

@ 563 A *)

Mil
SAGE1 (A> t̂ . CfiuiftRD

Weather Data:
Temperature ioe F —
Wind
Precipitation

Sampled by: TT,



T
GENERAL ELECTRIC COMPANY

HUDSON RIVER PROJECT
BAKERS FALLS INVESTIGATION

FIELD LOG

SITE DATE TIME MATRIX SAMPLE TYPE COMMENTS
. o

/I '00
I 3*0-7 ff'fffl

Weather Data:
Temperature
Wind ____ a
Precipitation

Sampled by:.

315685



GENERAL ELECTRIC COMPANY
HUDSON RIVER PROJECT

BAKERS FALLS INVESTIGATION

FIELD LOG

SITE DATE TIME ATRIX SAMPLE TYPE COMMENTS
-/? 7-0 Z) '-

//<?/*' /t- g 2 //.v
/2: i o

Weather Data:
Temperature
Wind
Precipitation.

Sampled by:

315686
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GENERAL ELECTRIC COMPANY

HUDSON RIVER PROJECT
BAKERS FALLS INVESTIGATION

FIELD LOG

DATE TIMESITE ATRIX AMPLE TYPE COMMENTS

* ' e MS -
#4sn - $

S'"S

Weather Data: #*r(fnr
Temperature H S" " r
Wind Q-g

:3d
Precipitation

Sampled by:

H
U1

00
-J



The Following Appendices are Bound Separately

from this Report:

illlliliililiiillll
lii|||p||li|s|||t|:i;l!i
%z$ffiti%$3&$t^::?%Wi$
liililfctlliitf1!!
||||pil|ili||||||||i
llililllllliyi:iiill;
iliillilli^iiiiiiii

Data Validation Technical Memorandum
Northeast Analytical PCB Data Summary
Packages
OBG Laboratories TSS Data Summary
Packages
OBG Laboratories PCB Data Summary
Packages

;lllll||iiiiii||:l|li|:l;i
i
10

i

4

315688



APPENDIX F

COMPARISON OF HRM 194.2 AND HRM 196.8 HOMOLOG DISTRIBUTIONS

315689
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General Electric Company
Hudson River Project

Weight Percent Mono-chlorinated Biphenyls
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General Electric Company
Hudson River Project

Weight Percent Di-chlorinated Biphenyls
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General Electric Company
Hudson River Project

Weight Percent Tri-chlorinated Biphenyls
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General Electric Company
Hudson River Project

Weight Percent Tetra-chlorinated Biphenyls
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APPENDIX G

COMPARISON OF HRM 194.2 AND HRM 196.8 CONGENER DISTRIBUTIONS

/-v
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HRM 194.2
10
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]

H
UI
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General Electric Company
Hudson River Project

Weight Percent of Congener Peek 2

4 6

HRM 196.8
8 10
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General Electric Company
Hudson River Project

Weight Percent of Congener Peak 6
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8 10
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General Electric Company
Hudson River Project

Weight Percent of Congener Peak 8
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General Electric Company
Hudson River Project

Weight Percent of Congener Peak 24
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Hudson River Project
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APPENDIX H

FLOAT SURVEY PCB HOMOLOG DISTRIBUTIONS

.....)
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7
General Electric Company

Post Construction Remnant Deposit Monitoring
Float Survey Homologs - May 28,1992

Percent by weight

River mile
187.00

186L6W
1868C

18B4C
\ \ 18B4E

V 18S8C
18513 C

184.7C
184.2W

184.2 E

mono tri tdra pcnta

Homologs
W, C. E indicate river channel location (West, Center, East)

haxa odahepte

RM107 Below Method Detecfon Umit
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General Electric Company
Post Construction Remnant Deposit Monitoring

Float Survey Homologs - June 25,1992
Percent by weight

River mile
187.00

mono tetra pmta

Homologs
W. C, E indicate river channel location (West, Center, EasQ

hota hepta octa

RM197 Below Method Detect on Unit
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General Electric Company

Post Construction Remnant Deposit Monitoring
Float Survey Homologs - July 29,1992

Percent by weight

River mile
HFM 197.0 C

\

HFM19B8C
HFM19a4C

HRM1858C
HFM1953C

HFM 1917 C
HFM 194.2 W

HFM 184.2 E

mono fai Idra poita

Homologs
W, C. E Indcate river channel location (West, Center, East)

hoca hepta oda

W
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General Electric Company

Post Construction Remnant Deposit Monitoring
Float Survey Homologs - August 27,1992

Percent by weight

River mile
HRM 187.0 C

HRM18S8C

HFM18a4C

HRM 1858 C

HRM 1853 C

HRM 184.7 C

HRM 184.2 W

mono tri tdtra ponta

Homologs
W, C. E indfcate river channel location (West, Center, East)

hota hepta octa

00
H
Ul
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General Electric Company

Post Construction Remnant Deposit Monitoring
Float Survey Homologs - September 30,1992

Percent by weight

River mile
HFW 187.0 C

HRM19&8C

HRM 1884 C

HRM1858C

HRM 194.7 C

HRM 194.2 W/E

mono trf tetra poita

Homologs
W, C, E indfcate river channel location (West, Center, EasQ
W/E Incfcadas composite sample

hoea hepta octa
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General Electric Company

Post Construction Remnant Deposit Monitoring
Float Survey Homologs - October 22,1992

Percent by weight

River mile
HRM 197.0 C

HHW1888C

HRM19a4C

HRM1958C

HFM1953C

HFM19».7C

HFW 194.2 W/E

mono tri tctra pcnta

Homologs
hoxa hepta

W. C, E indcate river channel location (West, Center, East)
W/E indicates composite sample

oda



APPENDIX I

VARIABILITY OF PCB DUPLICATES
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General Electric Company
Hudson River Project

Variability of PCB Duplicate Analysis

1,000 2.000 3,000
Sample Concentration (ng/L)
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