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1. Introduction

1.1. Project background

On behalf of the General Electric Company (General Electric), O'Brien &
Gere Engineers, Inc. (O'Brien & Gere) conducted field studies in the upper
Hudson River (Figure 1-1) for the 1998 January high flow event sampling.
The sampling and analysis methods employed were consistent with procedures
presented in the 1997 High Flow Monitoring Program, Upper Hudson River
Sampling and Analysis Plan (HydroQual and O’Brien & Gere 1997). The
sampling and analysis plan was submitted to the New York State Department
of Environmental Conservation (NYSDEC), The New York State Department
of Health (NYSDOH), and the U.S. Environmental Protection Agency
(USEPA) for review and comment. The agencies did not provide comments
on the sampling and analysis plan.

This data summary report presents the project background, program
objectives, sampling and analysis methods, and hydrologic and analytical data
generated during the 1998 January high flow event sampling.

General Electric conducted extensive investigations from 1996 to 1998 to
evaluate potential causes for anomalous PCB loading in the Thompson Island
Pool (HydroQual 1997a; HydroQual and O’Brien & Gere 1997; HydroQual
and O’Brien & Gere 1996; HydroQual et al. 1997; O’Brien & Gere 1999a,b,
1997a,b,c). PCB loading attributable to diffusive flux based on principles of
equilibrium partitioning is insufficient to account for the water column PCB
concentrations measured at Thompson Island Dam (HydroQual 1995).

Several hypotheses were evaluated by the 1996 through 1998 sampling
programs to investigate potential PCB loading mechanisms in Thompson
Island Pool (HydroQual and O’Brien & Gere 1997):
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1998 High Flow Monitoring Program

Underestimating PCB loading at Fort Edward HRM 194.2' - The mass and
concentration of PCBs entering the Thompson Island Pool are greater than
the mass and concentration measured at the Fort Edward monitoring
station due to pulsed loadings from the Bakers Falls area or due to PCB
transport in the bed-load sediment. The Post-Construction Remnant
Deposit Monitoring Program (PCRDMP) water sampling conducted
weekly in the upper Hudson River (O’Brien & Gere 1998a) would likely
not detect either of these potential PCB sources to the Thompson Island
Pool. Pulsed loadings from the Bakers Falls area were evaluated during
the 1997 hydro facility monitoring conducted as part of the PCRDMP
(O’Brien & Gere 1997a, 1998), the 1997 High Flow and Suspended
Solids Program (O’Brien & Gere 1999), and the 1998 High Flow
Monitoring Program. PCB transport in bed-load sediment was also
evaluated during the 1997 High Flow and Suspended Solids Monitoring
Program (O’Brien & Gere 1999)

Another potential means for underestimating the PCB mass transport at
the Fort Edward monitoring station would be the movement of dense
nonaqueous phase liquid (DNAPL) as part of the bed-load, which would
not be detected by the sampling device in the overlying water column.
This hypothesis was previously tested and was reported on separately
(HydroQual 1997a).

Overestimating PCB loading at Thompson Island Dam (HRM 188.5) - PCB
concentrations measured in samples collected from the routine monitoring
station at the Thompson Island Dam are greater than the average PCB
concentrations in water as it passes over the dam. This hypothesis was
evaluated during the 1996-1997 Thompson Island Pool Studies (O’Brien
& Gere 1998) and PCRDMP since 1998.

Contributions from ground water flux through sediment - Ground water
inflow to the Thompson Island Pool is transporting PCBs from sediment
to the water column. Ground water seepage was evaluated during the
1997 Ground Water Seepage Investigation (GeoTrans 1997).

Increased PCB concentrations in surface sediment - PCB concentrations in
surface sediment are greater than historic surface sediment data. This

! Hudson River mile (HRM) sample location designations indicate the approximate river mile

upstream of the confluence of the Hudson River at the Battery in New York City, HRM 0.0.
The north-south orientation of the river provides a convenient location reference.

OBrien & Gere Engineers, Inc.
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1. Introduction

could occur as a result of release(s) of PCBs from the Hudson Falls Plant
site area. Surface sediment PCB concentrations were evaluated during the
Upper Hudson River Sediment Coring Program (O’Brien & Gere 1999a).

Other PCB sources - Significant quantities of PCBs are entering the
Thompson Island Pool between Rogers Island and the Thompson Island
Pool from areas such as dredge spoil sites. Other potential sources were
investigated during the 1996-1997 Thompson Island Pool Studies
(O’Brien & Gere 1998).

Low flow resuspension - Resuspension of surface sediment contributes a
significant quantity of PCBs into the Thompson Island Pool water
column. Surface sediment resuspension was investigated as part of the
1997 High Flow and Suspended Solids Monitoring Program (O’Brien &
Gere 1999Db).

One purpose of the 1998 High Flow Monitoring Program was to evaluate the
potential for pulsed loadings of PCBs to enter the river during high flow and
pass the Rogers Island monitoring stations at the upstream portion of
Thompson Island Pool undetected by the PCRDMP water sampling.

Pulsed loadings from the Bakers Falls area are possible due to the known
migration of PCBs as a DNAPL through fractures in bedrock from the General
Electric Hudson Falls facility to the Hudson River. PCB DNAPL seeps have
been identified in Bakers Falls and the plunge pool located at the base of the
falls (Figure 1-1). It is possible that accumulations of PCB DNAPL on the
falls and in the plunge pool may be mobilized during periods of elevated flow
over the falls and through the plunge pool. It is important to note that the oil
seep discovered in the plunge pool (i.e., seep 13) in September 1996 and
controlled in October 1996 may have been the major contributor of DNAPL
loading to the niver. Therefore, the importance of pulsed loading, as measured
during this study may have been diminished in magnitude and importance
compared to periods prior to October 1996. Other potential sources in the
vicinity of Bakers Falls are being investigated (General Electric 1998, 1999).

Under typical flow conditions (approximately 8,000 cfs or less), Bakers Falls
is dewatered due to diversion of flow through the Adirondack Hydro
Development Corporation (AHDC) hydroelectric facility at Bakers Falls,
which began operation in December 1995 (Figure 1-1). Pulsed loadings of
PCBs to the river may result during periods of high flow, causing inundation
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_1998 High Flow Monitoring Program

of the falls and flow through the plunge pool®. The changes in flow patterns
and increased currents experienced during periods of high flow may mobilize
PCB DNAPL. Somie of this PCB DNAPL may be transported during the
initial increase in river flow. This potential mass of PCB would be mobilized
in a short period and unless routine river monitoring occurred at that point, this

'PCB mass would pass undetected and potentially deposit in the more quiescent

sections of the Thompson Island Pool, resulting in increased PCB levels in
surface sediment. -

- During the week of January 5, 1998 a slow moving warm weather storm

system resulted in significant rainfall in the upper Hudson River watershed.
As a result of the partial melting of the existing snowpack and local rainfall
(an estimated 4.6 inches of rain fell at the General Electric Hudson Falls plant
site; Dames & Moore 1998) flows in the river increased. At Fort Edward,

" Hudson River flows increased from a low flow of 3,300 cfs on Tuesday,

January 6, 1998 to a peak flow of 35,300 cfs on Saturday, January 10, 1998
before the flow subsided (Figure 1-2). The peak flow was approximately a
15-year reoccurrence event based on data summarized by the U.S.
Environmental Protection Agency (USEPA 1991): :

{

Estimated daily flood events

Reoccurrence 1931-1989

‘ Period (years) Flood Flow {cfs)
5 28,000

10 32,000

25 : 38,000

50 40,300

100 43,600

Source: USEPA 1851

2 Brief periodic inundation of Bakers Falls during routine maintenance activitics performed -
at the AHDC hydroelectric faclhty at Bakers Falls may also contribute to PCB loading to
Thompson Island Pool which is undetected by the PCRDMP water column sampling. The
potential impact of the hydroclectnc facility maintenance activitics was investigated separately
(O’Brien & Gere 19978). '

OBrien & Gere Engineers, Inc.
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i , 1. Introduction

The high flow event was the highest recorded flow recorded at Fort Edward
since the US Geological Survey (USGS) gage was installed in 1977
(Appendix A). Since removal of the Fort Edward dam in 1973, two flood
events of similar magnitude occurred. One event occurred in April 1976
(33,400 cfs at Hadley) and the other occurred in May 1983 (35,200 cfs at Fort
Edward).

The January 1998 high flow event sampling provided additional data to
evaluate PCB loading in the reach of the upper Hudson River between Bakers
Falls and Schuylerville. At Fort Edward, peak river flows during the January
1998 event (35,300 cfs) exceeded previous sampling conducted for this
purpose (O’Brien & Gere and HydroQual 1997; O’Brien & Gere 1999,
HydroQual 1997b). This information will be useful for calibrating the PCB
fate and transport model of the Hudson River being developed for General
Electric by Quantitative Environmental Associates, LLC (QEA).

s 1.2. Program objectives

The primary objective of the 1998 High Flow Monitoring Program was to
evaluate the potential for pulsed PCB loadings originating near Bakers Falls
to pass Rogers Island during high flow events. Such PCB discharges my be
undetected by the weekly monitoring program, resulting in underestimation of
PCB loading into the Thompson Island Pool during high flow events. The
1998 program included two additional objectives:

» Evaluate fate and composition of PCB loading during a high flow event.
» Evaluate solids loading and characteristics for Thompson Island Pool
tributaries.

1.3. Approach

To achieve the above objectives, ten sampling rounds were conducted from
January 9 through 12, 1998. Sampling and analytical methods for the
sampling events are described in Section 2. The results of these sampling
events are presented in Section 3.

Final: April 14, 1999 5 O'Brien & Gere Engineers, Inc.
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2. Methods and materials

The 1998 January high flow event sampling consisted of high flow water
column sampling, and limited Thompson Island Pool tributary TSS sampling.
The sampling and analysis methods employed were consistent with the /997
High Flow Monitoring Program, Upper Hudson River, Sampling and
Analysis Plan (HydroQual and O’Brien & Gere 1997). The river was also
sampled at approximately 3,300 cfs on January 6, 1998 during weekly
PCRDMP sampling, prior to the high flow event.

The sampling and analytical methods for these activities are presented in
Sections 2.1 through 2.4. Sample handling, field equipment cleaning, quality
assurance/quality control (QA/QC), and health and safety procedures are also
presented (Sections 2.5, 2.6, 2.7 and 2.8, respectively). To assist in the
evaluation of the data, provisional flow data for the subject section of the
Hudson River were obtained from the United States Geological Survey (USGS
1997) Fort Edward monitoring station (Figure 1-2). Peak flow data from

. 1912 to 1998 for the Hadley gaging station located upstream of Fort Edward
are also summarized (Appendix A). Photographs showing various aspects of
the field activities are presented in Appendix B.

2.1. Sample locations

For this monitoring event, the sampling primarily focused on obtaining data
from the river at the Route 197 bridges at Fort Edward (HRM 194.2), the west
dam abutment at Thompson Island Dam (HRM 188.5W), and the Route 29
bridge at Schuylerville (SCH, Figure 1-1, Table 2-1). These stations are
sampled weekly for the PCRDMP. In addition, samples were collected less
frequently at the background station at the Route 27 bridge in Hudson Falls
(HRM 197.0) and the east dam abutment at Thompson Island Dam (HRM
188.5E; Table 2-2). For three rounds of sampling, the Snook Kill and Moses
Kill, two tributaries to the Hudson River with confluences in Thompson Island
Pool were also sampled (Figure 1-1).

.~
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1998 High Flow Monitoring Program

2.2. Sample collection times

Sampling times and corresponding river flows are presented in Table 2-2.
Initially, a single sample was collected at HRM 194.2 on the moming of
January 9, 1998, when river flow was 32,000 cfs. Field personnel were
mobilized later that same day, when river flows exceeding 43,000 cfs were
anticipated. Mobilization was based on a forecast of high flow obtained from
the Northeast River Forecast Center (NERFC) via the internet site and
instantaneous flow monitoring of the USGS gaging station at Fort Edward
(USGS 1998). ' '

Nine additional rounds of high flow sampling were conducted January 9
through 12, 1998 (Table 2-2). Round 1 sampling began at the Fort Edward
sampling station upon arrival of sampling personnel at the river at
approximately 23:00 on January 9, 1998. Subsequent sampling rounds were
initiated at the Fort Edward sampling station as flow increased at
approximately 1,000 cfs increments based on instantaneous flow monitoring
at the Fort Edward gaging station or 2.5-hour sampling intervals, whichever
came first. Rounds 1 and 2 were collected near the peak flows on the rising
limb of the hydrograph, at 34,000 and 34,800 cfs, respectively. During round
3, the river flow crested at 35,300 cfs (Figure 1-2). Rounds 4 through 9 were
collected as river flows dropped from 35,000 cfs to 16,100 cfs. Between
Rounds 4 and 5, USGS was observed preparing to sample at the HRM 194.2
bridges. Round 9 was collected as the weekly PCRDMP sampling.

Photographs of the river in the reach of the river sampled are presented in
Appendix B.

Three rounds included high volume samples that were collected for solids
analysis (Table 2-2):

¢ Round 1, with flows at 34,000 cfs

* Round 3, with flows at 35,300 cfs

L

Round §, with flows at 35,000 cfs.

O'Brien & Gere Engineers, Inc. 8 Final: April 14, 1999
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2. Methods and materials

2.3. Sample collection procedures

Sample collection was generally consistent with procedures used for the
PCRDMP. For PCB and total suspended solids (TSS) analyses, depth-
composite samples were collected at the bridge sampling stations using
Kemmerer samplers and surface grab samples were collected at the Thompson
Island Dam sampling stations using stainless steel buckets. Sampling differed
from the PCRDMP in three respects:

e Sampling at Thompson Island Dam included the east dam abutment
during daylight hours.

*  High flow sampling included monitoring during the night. During night
sampling, the west channel of HRM 194.2 and the east channel at
Thompson Island Dam were excluded due to safety concerns associated
with accessing these stations in the dark.

» Separate east and west channel samples were collected from the Route

197 bridges at Fort Edward (HRM 194.2) during the rising limb of the

s hydrograph. (Sampling for the PCRDMP at the Fort Edward sampling

ﬁ station consists of a single sample composited from aliquots collected at
both bridges.)

For PCRDMP sampling on January 6 and 12, 1998, samples were also
collected by Dames & Moore in the vicinity of the boat launch at the base of
Bakers Falls. Samples collected at the profile station at the Thompson Island
dam (TID-PRW2) were included with the January 6 PCRDMP sampling, but
were not included with high flow sampling due to unsafe river access
conditions.

Details of the procedures and specifications are defined in the Field Sampling
Plan (FSP), FSP addendum, and Quality Assurance Project Plan (QAPP) for
the PCRDMP (O'Brien & Gere 1992a, 1996a, 1992b).

High volume (5-gallon) surface water grab samples were also collected for
solids analysis (Section 2.4) in two, plastic, 2.5-gallon containers by
dispensing water from stainless steel sampling buckets. The high volume
samples were collected at the tributaries during Rounds 1, 3, and 5 (Table
2-2). The Round 5 high volume sampling also included river stations at HRM
194.2E and W, HRM 188.5E and W, and Schuylerville.

Field logs documenting sampling activities are provided in Appendix C.

Final: April 14, 1999 9 O'Brien & Gere Engineers, Inc.
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2.4. Analytical testing

Whole water (unfiltered) samples were analyzed for PCBs and TSS by
Northeast Analytical, Inc. INEA). Details of the analytical methodologies are
provided in the PCRDMP QAPP (O'Brien & Gere 1992b, HydroQual and
O’Brien & Gere 1997).

2.4.1. Capillary column analysis of PCBs

Whole water capillary column PCB analyses were performed by NEA using
Method NEA-608 CAP, Rev. 3.0 (NEA 1990). The method detection and
practical quantitation limits for the method are 11 ng/L and 44 ng/L,
respectively.  Concentrations of PCBs which are between the method
detection limit and practical quantitation limit (from 11 to 44 ng/l) are
considered estimates and results are reported with a "P" qualifier (O’Brien &
Gere 1998). The homolog and congener distributions may be less reliable at
these low levels due to decreased sensitivity of the method for lower
chlorinated congeners close to the detection limit (O’Brien & Gere 1998).

Research in 1997 identified coclution biases in the quantification of PCB
congener data generated by Method NEAG08CAP (HydroQual 1997¢c). These
biases resulted from error in the coeluting mixed peak deconvolution
assumptions used for Hudson River samples. Correction factors were
developed to adjust the PCB data for these coelution biases (HydroQual

1997c¢), and have been applied to PCB analytical data collected from the

Hudson River (O’Brien & Gere 1997d). The tables presented in this report
contain coelution bias adjusted data, whereas the data presented in the
laboratory reports (Appendix D) are not adjusted.

2.4.2. Total suspended solids analyses
Analyses for TSS were performed according to USEPA Method 160.2
(USEPA 1983).

2.4.3. High volume sample solids analysis

The 5-gallon grab samples were submitted to NEA for processing and solids
analysis. The processing consisted of allowing the samples to settle for three
days, followed by removal of the supematant, and centrifugation to obtain a
solids sample. The supernatant was analyzed for TSS (Section 2.4.2); the
solids were analyzed for total organic carbon (TOC) and loss on ignition.
Analyses for TOC were performed according to USEPA Method 415.2
(USEPA 1983). An aliquot of the solids was provided to the University of

O'Brien & Gere Engineers, Inc.
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B} o, 2. Methods and materials

Minnesota Limnological Research Center External Services Organization for
laser-based particle size analysis.

2.5. Sample handling

Samples were handled according to procedures presented in the QAPP
(O’Brien & Gere 1992b). Samples were assigned a unique sample designation
identifying sample location, date and time of sample collection. Upon
collection, PCB samples were placed in 1-liter clear glass Boston type bottles
and TSS samples were placed in 1-liter plastic bottles. High volume samples
were collected 1 two 2.5 gallon containers. Samples were chilled with ice to
approximately 4°C. Following completion of field activities, samples were
transported to NEA for analysis. Standard chain of custody procedures were
followed, as detailed in the QAPP (O’Brien & Gere 1992b). Copies of field
logs documenting field activities are provided in Appendix C. Copies of chains
of custody are provided with the analytical data packages (Appendices D, E,
and F).

2.6. Field equipment éleaning

For the high flow water column monitoring program, sampling equipment was
cleaned at the Syracuse office of O’Brien & Gere prior to initiation of field
sampling activities, according to procedures presented in the field sampling
plan addendum presented in the Fort Edward Dam PCB Remnant
Containment 1995 Post-Construction Monitoring Program report (O’Brien
& Gere 1996). In addition, sampling equipment was cleaned in the field
between sampling rounds. Equipment used for collection of samples for PCB
analysis was cleaned in the field using the following three sequential rinse
steps:

1. acetone rinse

2. hexane rinse

3. rinse with distilled water, using at leas% approximately five times the
volume of solvent used.

Subsequently, the sampling equipment was i‘insed with river water prior to
sampling.

Final: April 14, 1999 -1 O'Brien & Gere Engineers, Inc.
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1998 High Flow Monitoring Program

2.7. Quality assurance/quality control

2.8. Health and safety

Prior to sampling, equipment blanks were collected from each piece of
sampling equipment used in this program. Field QA/QC activities were
conducted according to procedures presented in the QAPP developed for the
PCRDMP (O’Brien & Gere 1992b) and the addendum to the QAPP presented
in the Hudson River Project River Monitoring Test Sampling and Analysis
Plan (O’Brien & Gere 1995). QA/QC field samples for PCB analyses
consisted of a matrix spike, a duplicate and equipment blanks. QA/QC field
samples for TSS analyses consisted of duplicate analyses. The QA/QC field
samples collected and analyzed for PCBs are summarized for the high flow
water column sampling (Table 2-3). PCRDMP sampling conducted on
January 6 and 12, 1998 along with the high flow water column sampling also
included a matrix spike, a blind duplicate and an equipment blank for each
round of sampling, as required by that program.

Evaluation of PCB QA/QC consisted of complete validation of PCB data to
summarize the acceptability of data quality for the intended uses (Appendix
G). A summary of the matrix spike recoveries, duplicate relative percent
differences (RPD), and equipment blank results is also provided (Table 2-3).

Field activities were conducted in accordance with health and safety
procedures described in the health and safety plan developed for the PCRDMP
(O’Brien & Gere 1992c) and the addendum to the health and safety plan
provided in the Hudson River Project River Monitoring Test sampling and
analysis plan (O’Brien & Gere 1995).

OBrien & Gere Engineers, Inc.

310994

12 Final: April 14,1999 .
KAT:djb(1:52\0612245\5_\98hghfiwireport. wpd)

o

i i

[S—



3. Results

3.1. High flow water column sampling

High flow water column sampling results for January 6 through 12, 1998 are
presented below:

+ Total PCB and TSS results are presented in Table 3-1. PCB analytical
data packages are presented in Appendix D. TSS analytical data packages
are presented in Appendix E. ‘

o PCB homolog distributions are presented in Table 3-2.

e Tributary and high volume sample data for TSS, TOC, and particle size
are presented in Tables 3-3 and 3-4 and Appendix F.

3.2. Quality assurance/quality control

The results of the review of PCB QA/QC data for the water column
monitoring conducted during high flow indicated that the data quality was
acceptable for the intended uses (Appendix G, Table 2-3).

Potential laboratory contamination with Aroclor 1260 was indicated in
samples collected for high flow monitoring by the presence of
heptachlorobiphenyls in some of the samples. Typically, hepta-
chlorobiphenyls are not detected in Hudson River samples although they have
been detected in the past due to laboratory contamination (Appendix G).
Trace detections of heptachlorobiphenyls may be due to the presence of trace
amounts of Aroclor 1254 occasionally detected in the river.  Alternatively, the
presence of heptachlorobiphenyls may be an artifact of Aroclor 1260
contamination of samples by the laboratory.

In October 1997, prior to 1998 high flow sample analysis, laboratory
contamination with Aroclor 1260 was detected in wipe samples collected from
laboratory equipment. The laboratory reportedly discarded associated
laboratory ware and cleaned laboratory surfaces. The laboratory did not report

.
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the detection of Aroclor 1260 associated with samples collected for this
program. Due to the uncertainty associated with the possible presence of
laboratory contamination of PCB samples collected for the 1998 high flow
monitoring  event, samples containing detectable levels of
heptachlorobiphenyls were qualified as approximate (J1, Tables 3-1, 3-2, and
3-5) consistent with 1997 monitoring programs (Appendix G).

O'Brien & Gere Engineers, Inc.
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GE - Hudson River - 1998 High Flow Monitoring Program

Table 2-1. Sample locations and descriptions

Significance of River bed

Sampling Location HRM* location geometry Sample type

County Route 27 Bridge, 197.0  Background location, upstream of GE Water depth typically 4 to 6 feet. Depth integrated composite sample collected

Hudson Falis Hudson Falls facility and Bakers Falls. with Kemmerer sampler from center of bridge.

Route 197 Bridges, 194.2  Downstream of remnant deposits. Water depth typically 6 to 12 feet deep.  Depth integrated composite sample collected

Fort Edward Water flow in east and west channels with Kemmerer sampler. Aliquots coflected
appl;oximately 35% and 65% of total from east and west bridges are composited.
flow'.

Thompson Island Dam, 188.5 West channel from west dam abut-ment, Shallow water depth, 3-4 ft deep, atthis  Surface grab sample collected from the dam
HRM 188.5W approx. 5 ft upstream of TID; routine near-shore sampling station. abutment with a stainless steel bucket.
sampling station with PCRDMP.

Thompson Island Dam  188.5  East channel from east dam abutment, Shallow water depth, 3-4 ft deep atthis  Surface grab sample collected from the dam

HRM 188.5E approx. 5 ft upstream of TID' sampled nearshore sampling station. abutment with a stainless steel bucket.
only during dayliight hours for safety ‘
reasons.

Schuylerviile 181.4  Middle section of river navigation Typical total water depth approx. 15-16 ft Depth-integrated composite sample collected
channel at upstream side of Rt. 29 from the Rt.. 29 bridge using a Kemmerer

- S bridge, Schuytervie . sampler_ .
Notes: * Approximate Hudson River mile; HRM 0.0 is located at the Battery in New York City. Table lists sampling stations from upstream to downstream.
References:
1. O'Brien & Gere Engineers, Inc. 1996. Water Column Monitoring Study Sample and Analysis Plan. Syracuse, New York; O'Brien & Gere Engineers, Inc.

Source:  O'Brien & Gere Engineers, Inc

February 24, 1999 : . Page 1of 1 O'Brien & Gere Engineers, Inc.
i:52/0612245/5_/98hghfiw/t1_sloc.wpd
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GE - Hudson River Project - 1998 High Flow Monitoring Program

Table 2-2. Sample locations and collection times

Round PCRDMP 1 2 3 4 5 6 7 8 9-PCRDMP
Sample Date 01/06 01/09 1/09-1/10 01/10 01/10 01/10 01/10 01/10 01/11 01/11 0112
location Flow (cfs) i 3,300 32,000 34,000 34,800 35,300 35,000 35,000 34,700 27,200 22,400 16,100
PCB and TSS samples
HRM 197.0 09:00 - 1/10-01.00 - - - - - 08:40 - 10:55
HRM 194 .2C 10.00 09:15 - - - - - - 09:35 15:45 12:00 (D)
HRM 194.2E - - 1/09-23:30  02:00 04:30 08:15* 10:20* 12:50 - - -
HRM 194 2W - - - - - 08:15(D)* 10:20* 12:50 - - -
HRM 188.5W 11:30 - 1/09-23.50 02:25 04:55 08:55 11:25 13:15 09:55 (D) 16:10 12:20
HRM 188.5E - - - - - 08:35 11:15 13:10 - - -
TID-PRW2 11:55 - - - - - - - - - -
SCH 12:45 - 1/09-23:55  02:00 04:45 09:00 11:45  13:40(D) 10:20 16:30 12:40
High Volume samples
Snook Kill - - 1/110-00:15 - 05:1¢ - 10:50 - - - -
Moses Kill - - 1/10-00:25 - 05:00 - 11:00 - - - - -
‘River Stations - - - - - - X - - - -

Flows = instantaneous readings obtained from the USGS gaging station at Fort Edward, recorded during sampling at Fort Edward.
* = USGS observed preparing to collect samples at Fort Edward station at approximately 09:40.
(D) = duplicate sample collected.
River stations = all river stations sampled for high volume samples, except HRM 197.0. Approximate sampling times for high volume samples (X) are noted above for the stations.
C = Sample collected as 50/50 composite of east and west channel bridge stations, sample collection time indicated for HRM 184.2E
W = Sample collected from west channel bridge (HRM 194.2) or west dam abutment (HRM 188.5).
E = Sample collected from east channel bridge (HRM 194.2) or east dam abutment (HRM 188.5).

05-Feb-99 . Page 1 of 1 O'Brien & Gere Engineers, Inc.
(:520612245'\5_\98hghfiw\tables\t1coltim.wb2)
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GE - Hudson River - 1998 High Flow Monitoring Program

Table 2-3. Field sampling PCB quality assurance/quality control

QA/QC 1998 high flow results
sample type Purpose Evaluation procedure Criteria No. of samples Statistics
Matrix spike Evaluate accuracy of PCB Duplicate samples are spiked with a Spike recoveries are expected to be 5 mean - 98%
quantification in the field media. known quantity of analyte by the in the 70 to 130 recovery range. min - 93%
laboratory. The percent recovery is max - 109%
calculated.
Duplicate Evaluate the precision of For data equal to or greater than five The RPD is expected to be less than 5 mean - 10%
analyses. times the method detection limit 35%. max - 17%
(MDL), a relative percent difference
(RPD) is calculated as:
RPD =(C1-C2)/(C1+C2/ 2),
where C1 is the original sample and
C2 is the duplicate sample.
For data less than five times the MDL' The difference is expected to be less
the difference is calculated for the than the value of the MDL
original and duplicate samples. (11 ngh).
i
Equipment blank Evaluate the effectiveness of PCBs should be below the detection Detection of PCBs in the equipment 9 <11 ngh,

equipment cleaning procedures.

"MData validation resuits.

Source: O'Brien & Gere Engineers, Inc.

limit (11 ngfl). Detection of PCBs in
the equipment blank requires
evaluation of source and correction of
contamination problem.

blank results in qualification of the
associated field samples. Field
sample concentrations <5 times the
concentration of the equipment blank
are qualified with a "U.”

no detections

March 3, 1999
1:52/0612245/5_/98hifilow/xqaqe.wpd

Page 1of 1

O'Brien & Gere Engineers, Inc.
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GE - Hudson River Project - 1998 High Flow Monitoring Program

Table 3-1. Analytical results - Hudson River sampling stations.

HRM 197.0 HRM 194.2 HRM 188.5 Schuylerville
. 50/50 Composite  East  West | ___ East . West
Sampling Flow| PCBs TSS PCBs TSS PCBs TSS PCBs TSS PCBs TSS PCBs TSS PCBs TSS
Round Date  (cfs)| (ng/l) (mg/l) Comj (ng/l) (mgf) Com| (ng/l) (mg/ll) Com| (ng/l) (mg/l) Com| (ng/l) (mg/ll) Com| (ng/fl) (mg/A) Com| (ngN) (mg/l) Com
PCRDMP 1/6/98 3,300] <11 14 - <11 17 - - - - - - - - - - 21 37 P 22 40 P
1/9/98 32,000] -- - - 71 37 - - - - - - - - - - - - - - - -
1 1/9/98 34000{ <¥1 28 - - - - 57 32 - - - - - - - 142 37 - 253 76 J1
2 1/10/98 34,800 -- - - - - - 1190 34 N - - - - - - 161 37 J 517 72 Ji1
3 1/10/98 35,300 -- - - - - - 87 33 N - - - - - - 158 40 - 225 68 -
4 1/10/98 35000f -- - - - - - 72 35 -- | 54(48) 31(35) - | 210 55 J1 | 213 41 - 293 62 J1
5 1/10/98 35,000f -- - - - - -- 77 33 JJ41| 43 34 P, J} 192 50 J 204 38 JJ 3N 50 J N
6 1/11/98 34,700} -- - - - - - 49 34 J 137 33 J,J1) 230 47 JJ1| 192 37 J | 340(286) 51(53) J, (J1)
7 1/11/98 27,200 <11 15 - 22 17 P - - - - - - - - - 183(80) 20(21) - 131 27 -
8 1/11/98 22,400] - - - 26 13 P - - - - - - - - - 54 15 - 104 21 -
PCRDMP 9 1/12/98 16,100] <11 50 - |19(18) 6.3(6.5) P - - - - - - - - - 32 7.9 P 52 9.5 -
Notes:

(1) Samples analyzed for PCB by capillary column using Method NEAGOBCAP. Data has been corrected for analyticat bias.
{2) HRM = Approximate Hudson River mile; HRM 0.0 is located at the Battery in New York City.

(3) Flows = presented as instantaneous readings obfained from the USGS gaging station at Fort Edward, recorded during sampling at Fort Edward.

(4) Parentheses indicate results of duplicate analyses.
(5) "Com." = comments include clarifications of sampling and analytical methods, and PCB validation qualifiers:
P = Practical quantitation limit (PQL) note for PCB values between 11 and 44 ng/i.
J = PCB sample results approximate due to minor excursions from data validation criteria.
J1=PCB san:ple results approximate due to potential laboratory contamination of samples with Aroclor 1260.

Source: O'Brien & Gere Engineers, Inc.

3/4/99 Page 1 of 1
(i-52/0612245/5_/98hghffw/Resulis xis)

Q'Brien Gere Engineers, Inc.
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GE Hudson River Project - 1998 High Flow Monitoring

Table 3-2. High flow monitoring homolog distributions.

Sampling Date Total PCB Homolog Weight Percent Distributions
Round Collected Location Comments {ng/l){ mono di tri tetra penta hexa hepta octa nona deca
- - Aroclor 1242 Standard 4.09E+06 00 177 480 282 52 1.0 00 00 0.0 0.0
PCRDMP 1/6/98 HRM 197.0 - <11 - - - - - - - - - -
Boat Launch DM 111 00 115 489 303 7.0 2.3 00 00 0.0 0.0
HRM 1942 - <11 - - - - - - - - - -
HRM 188.5 P 21 00 242 373 211 13.1 4.3 00 00 0.0 0.0
TID-PRW2 P 18 00 251 405 210 9.6 3.8 00 00 0.0 0.0
SCH P 221 156 375 190 13.1 111 3.7 00 00 0.0 0.0
TID-PRW2 BD, P 20 00 237 418 195 = 116 34 00 00 0.0 0.0
1/9/98 HRM 194.2 - 71 0.0 25 359 444 142 3.0 00 00 0.0 0.0
1 1/10/98 HRM 197.0 - <11 - - - - - - - - - -
1/9/98 HRM 194 2E-1 - 57 360 468 123 20 00 00 0.0 0.0

1/10/98 HRM 188.5W-3 - 158; 117 295 317 193 70 09 00 00 00 00
1/10/98 SCH-3 - 225 93 303 343 18.1 7.0 1.0 00 00 00 00
4 1/10/98 HRM 194.2W-4 - 54 00 .71 457 347 105 20 00 00 00 00
1/10/98 HRM 194.2W-4 BD 48 00 46 426 366 143 1.9 00 00 00 00
1/10/98 HRM 194.2E-4 - 72 0.0 9.2 424 353 111 2.0 00 00 00 00
1/10/98 HRM 188.5W-4 - 213} 139 246 336 193 62 23 02 00 00 00

PERRODIG0I

5 1/10/98 HRM 194.2W-5

1/10/98
1/10/98

HRM 188.5W-5
HRM 188.5E-6

RRVOCRNONAR

3/2/99
1:52/0612245/5_/98hghfiw/Homolog.xls

Page 1 of 2

O'Brien & Gere Engineers, Inc.
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GE Hudson River Project - 1998 High Flow Monitoring

" Table 3-2. High flow monitoring homolog distributions.

Sampling Date Total PCB Homolog Weight Percent Distributions
Round Collected Location Comments (ng/l)] mono di tri tetra penta hexa hepta octa nona deca
6
1/10/98 HRM 194.2E-6 J 49 385 340
1/10/98 HRM 188.5W-6 J 192 31.0 189

7 111/98 HRM 197.0-7 <11 - N -
1/11/98 HRM 194.2-7 P 22 0.0 79 401 317 16.9 3.5 00 0.0 0.0 0.0
1/11/98 HRM 188.5W-7 - 83 19.0 282 280 164 6.8 1.7 00 00 0.0 0.0
1/11/98 SCH-7 - 131 142 252 331 199 6.7 0.9 00 00 0.0 0.0
8 1/11/98 HRM 194.2-8 P 26 00 119 400 283 15.9 4.0 0.0 00 0.0 0.0
1/11/98 HRM 188.5W-8 - 54 109 243 307 247 7.8 1.8 00 00 0.0 0.0
1/11/98 HRM 188.5W-8 BD 80y 138 247 316 207 7.8 1.5 00 00 0.0 0.0
1/11/98 SCH-8 - 104 1256 286 321 176 7.8 14 00 00 0.0 0.0
9 1/12/98 Boat Launch DM <t1 - - - - - - - - - -
1/12/98 HRM 197.0-9 - <11 - - - - - - - - - -
1/12/38 HRM 194.2-9 P 19 00 104 396 294 16.2 4.4 00 00 0.0 0.0
1/12/98 HRM 188.5W-9 P 32 127 259 323 189 8.1 21 00 00 0.0 0.0
1/12/98 HRM 188.5W-9 BD, P 18 00 114 372 289 18.6 3.9 00 00 0.0 0.0
1/12/98 SCH-9 - 52 120 279 320 191 75 1.5 00 00 0.0 0.0
Notes:
PCBs analyzed by Method NEAG08CAP and adjusted for analytical bias.
Comments:

BD = blind duplicate
DM = sample collected by Dames & Moore personnel.

P = Practical quantitation limit indicator for PCB values reported between the method detection limit (11 ng/t) and practical quantitation limit (44 ng/l).

J = data approximate due to excusions from data validation criteria
UJ = detection limit approximate due to excursions from data validation criteria

J1 = Elevated concentrations of heptachorobiphenyls indicate possible laboratory contaminations of sample with Aroclor 1260.

3/2/99
i:52/0612245/5_/98hghfiw/Homolog.xls

Page 2 of 2

O'Brien & Gere Engineers, Inc.
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GE - Hudson River Project - 1998 High Flow Monitoring Program

Table 3-3. Analytical results - Tributary sampling stations.

Snook Kill Moses Kill
Losson  Average Average
Sampling Flow 1SS TOC Ignition  Particle 1SS TOC Particle
Round Date (cfs)] (mghl) (mg/kg) Size (u) {(mg/l) (mg/kg) Size (u)
PCRDMP 1/6/98 3,300 - - - - - - -
1/9/98 32,000 - -~ - - - - -
1 1/9/98 34,000 63 17000 6.90 150 7600 8.08
2 1/10/98 34,800 - - - - - - -
3 1/10/98 35,300 50 17000 6.85 160 13000 8.51
4 1/10/98 35,000 - - - - - - -
5 1/10/98 35,000 44 24000 6.30 110 7900 7.41
6 1/11/98 34,700 - - - - - - -
7 1/11/98 27,200 - - - - - - -
8 1/11/98 22,400 - - - - - - -
PCRDMP 9 1/12/98 16,100 — — -- - - - -

4/16/99

i:52/0612245/5_A8hghfiwAables/ribdata. xis

Page 1of 1

O'Brien & Gere Engineers, Inc.
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GE - Hudson River Project - 1998 High Flow Monitoring Program

Table 3-4. Analytical resuits - High volume sampling data.
Sampling Flow Analytical HRM 194.2 Snook Moses HRM 188.5
Round Date  (cfs) Parameters East West Kill Kill East West Schuylerville
5 1/10/98 35,000 TSS (mgfl) 33 34 44 110 50 38 50
TOC (mgrkg) 52,000 >72,000 24,000 7,900 >56,000 29,000 73,000
Loss on ignition
Avg. particle size (u) 9.38 8.94 6.30 7.41 8.42 9.90 10.12
4/16/99 )
iS2W0612245\5_\98hghfw\tables\Voldata.xis Page 10of 1 O'Brien & Gere Engineers, Inc.
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GE - Hudson River Project - 1998 High Flow Monitoring Program

Table 3-5. Samples qualified due to possible Aroclor 1260 contamination.

Date Sampling Sample Total PCB Hepta-CB
Collected Round Location (ng/l) (wt%) Qualifier

1/9/98 1 Schuylerville 253 0.9 J1
1/10/98 2 HRM 194.2E 190 1.8 J1
HRM 188.5W 161 21 J1

Schuylerville 517 0.5 J1

1/10/98 3 HRM 1984.2E 87 22 J1
1/10/98 4 HRM 188.5E 210 1.3 J1
Schuylerville 293 1.0 J1

1/10/98 5 HRM 194.2E 77 0.8 J1
Schuylerville 311 0.3 J1

1/10/98 6 HRM 194.2W 137 0.4 J1
HRM 188.5E 230 0.4 J1

Schuylerville (dup) 286 0.5 J1

Notes:

Samples analyzed for PCBs by capillary column using Method NEAGOBCAP. Data has been corrected for
coelution bias (O'Brien & Gere, September 1997).

CB = chiorobiphenyl.

HRM = approximate Hudson River mile; HRM 0.0 is located at the Battery in New York City.

W = indicates west channel sample.

E = indicates east channel sample.

Heptachlorobiphenyls were used as indicator of potential laboratory contamination with traces of Aroclor 1260.
Heptachlorobiphenyls are not typically detected in river samples. However, they were detected in 1997 coinciding with the
detection of Aroclor 1260 in wipe samples collected in the laboratory. Alternatively, trace ieveis of heptachlorobiphenyl
(<1%) may also be associated with the detection of Arcoior 1254 occassionally detected at trace amounts in river
samples. Consistent with the 1997 sampling programs, samples containing heptachlorobiphenyis were qualified as
approximate (J1).

Source: O'Brien & Gere Engineers, Inc.

3/3/99 Page 1of 1 O'Brien Gere Engineers, Inc.
1:52/0612245/5_/08hghfiwAables/A1260.xis
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GE - Hudson River Project - 1998 High Flow Monitoring Program

Figure 1-2. River flow hydrograph with sampling rounds.
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summary of peak flows
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GENERAL ELECTRIC COMPANY
HUDSON RIVER PROJECT
PEAK FLOW SUMMARY AT FORT EDWARD GAGING STATION (1)
Sorted by Peak Instantaneous Flow
1900 - 1922, 1977 - 1998

Date PeakDischarge (cfs) Stage (ft)
03/28/1913 (2) 89,100 18.59
04/13/1922 (2) 58,000 16.30
04/21/1914 (2) 52,200 15.33
04/23/1900 (2) 43,900 -
04/23/1901 (2) 42,800 -
04/16/1909 (2) 41,400 -
06/12/1917 (2) 38,100 12.82
04/01/1905 (2) : 37,500 -
03/24/1903 (2) 35,800 -
01/10/1998 (3) 35,300 28.36
05/03/1983 (3) 35,200 28.34
04/19/1812 (2) 34,800 --
04/04/1918 (2) 34,500 12.16
04/29/1979 (3) 34,000 28.09
03/31/1907 (2) 34,000 -
03/22/1921 (2) 32,800 11.79
04/01/1910 (2) 32,600 -
04/13/1919 (2) 32,000 - 11.64
04/11/1904 (2) 31,600 -
04/18/1993 (3) 31,500 27.53
04/29/1908 (2) 31,400 -
04/26/1977 (3) 31,000 27.50
04/01/1987 (3) 30,000 27.22
03/17/1902 (2) ’ 29,700 -
04/01/1920 (2) 29,000 11.03
04/20/1906 (2) 28,200 -
05/19/1916 (2) 28,000 10.80
05/22/1990 (3) 27,900 26.76
04/19/1982 (3) 27,800 26.73
04/17/1994 (3) 27,700 (daily mean)
02/22/1981 (3) 27,600 26.68
12/14/1983 (3) 27,600 26.67
04/13/1915 (2) 26,600 10.50
04/24/1996 (3) 26,300 (daily mean)
05/03/1911 (2) 25,700 -
04/10/1980 (3) 23,300 25.68
04/01/1986 (3) 22,400 25.47
05/04/1982 (3) 20,500 25.22
10/18/1977 (3) 20,200 24.96
10/23/1985 (3) 19,700 ~ (daily mean)
12/31/1984 (3) 19,500 24.79
05/13/1989 (3) 19,300 24.96

O'Brien & Gere Engineers, Inc. Page 1 of 2 03/02/99

I\DIVE2\PROJECTS\0612DAT\USGS\FEFLOOD.WB2
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GENERAL ELECTRIC COMPANY
HUDSON RIVER PROJECT
PEAK FLOW SUMMARY AT FORT EDWARD GAGING STATION (1)
Sorted by Peak Instantaneous Flow
1900 - 1922, 1977 - 1998

Date PeakDischarge (cfs) Stage (ft)
10/24/1990 (3) 18,900 24 .89
05/05/1997 (3) 18,750 2485
04/05/1988 (3) 12,700 23.53

(1) - data from Spiers Falls gaging station from 1900 - 1922, data from Fort
Edward gaging station 1977 - 1998
(2) - Prior to completion of Sacandaga Reservoir in 1930.

O'Brien & Gere Engineers, Inc. Page 2 of 2
I\DIVS2\PROJECTS\0612DATWUSGS\FEFLOOD. WB2

03/02/99
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PEAK FLOW SUMMARY AT HADLEY GAGING STATION

O'Brien & Gere Engineers, Inc.

GENERAL ELECTRIC COMPANY
HUDSON RIVER PROJECT

Sorted by Peak Instantaneous Discharge

1913 - 1998

Date Peak Discharge (cfs)
03/27/1913 (1) 49,000
01/01/1949 42,700
03/18/1936 41,200
04/02/1976 (2) 33,400
04/12/1922 (1) 33,100
06/04/1947 33,000
01/10/1998 (2) 31,600
03/28/1953 31,400
05/05/1972 30,100
02/21/1981 (2) 30,000
04/17/1993 (2) 29,700
04/01/1987 (2) 28,500
04/19/1933 28,100
04/28/1979 (2) 27,400
04/18/1982 (2) 26,800
03/16/1990 (2) 26,200
04/25/1926 (1) 26,100
04/17/1994 (2) 26,100
04/22/1958 26,100
04/23/1969 25,800
04/25/1977 (2) 24,800
03/18/1973 24,400
04/29/1925 (1) 23,800
04/09/1928 (1) 23,800
04/06/1952 23,300
09/22/1938 23,200
12/14/1983 (2) 22,900
04/10/1980 (2) 22,700
04/28/1939 22,800
04/05/1960 22,300
05/03/1940 21,800
04/18/1954 21,600
03/31/1951 21,500
05/02/1983 (2) 21,300
03/31/1986 (2) 20,600
09/28/1942 20,400
03/22/1845 20,400
10/22/1995 (2) 20,100
03/28/1948 19,800
04/05/1963 19,800
04/09/1962 19,700
04/16/1955 19,600
04/26/1944 19,600

page 1 of 2
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PEAK FLOW SUMMARY AT HADLEY GAGING STATION

O'Brien & Gere Engineers, Inc.

GENERAL ELECTRIC COMPANY
HUDSON RIVER PROJECT

Sorted by Peak Instantaneous Discharge

1913 - 1998

Date

05/04/1924 (1)
12/30/1984 (2)
04/24/1996 (2)
05/04/1971
04/21/1950
04/09/1923 (1)
04/23/1992 (2)
04/26/1970
05/14/1943
04/16/1941
04/04/1967
10/03/1945
05/01/1956
04/15/1974 (2)
04/08/1930
05/16/1937
03/26/1929 (1)
03/24/1968
10/24/1990 (2)
04/16/1964
04/12/1932
04/20/1959
04/14/1978 (2)
04/18/1934
04/12/1931
04/26/1975 (2)
04/24/1961
05/06/1989 (2)
04/05/1988 (2)
07/09/1935
04/23/1965
11/18/1926 (1)
05/21/1966
05/05/1997 (2)
05/21/1957

(1) - Prior to completion of Sacandage Reservoir in 19

Peak Discharge (cfs)

19,500
19,200
19,000
18,800
18,700
18,700
18,300
18,300
18,000
17,900
17,600
17,300
17,000
16,800
16,700
16,700
16,500
16,300
16,200
16,200
15,900
15,400
15,200
14,700
14,700
14,400
14,300
14,300
12,500
11,300
11,100
11,000
10,900

9,500

7,900

(2) - After removal of Fort Edward dam in 1973.

page 2 of 2
\DIV52\PROJECTS\0612DAT\USGS\HADLEY\HADPEAK. WB2
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APPENDIX B

Photographs
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GE Hudson River Project 1998 High Flow Event

1 Baker’sFalls during hlgh flow: approximately 32,000 cfs at the Fort Edward USGS gaging station.
January 9, 1998.
“

2 Tnbutary sampling station during high ﬂow Snook K111 January 10, 1998.

January 27, 1998 1 ' O’Brien & Gere Engineers, Inc.
1:52\0612245\2 \letter\photos

311021




- GE Hudson River Project 1998 High Flow Event

" aof

3

3 Thompson Island Pool during high flow event. January 10, 1998.

T

4  Thompson Island Pool during high flow event. January 10, 1998.

January 27, 1998 2 O’Brien & Gere Engineers, Inc.
1:52\0612245\2 \letter\photos

311022



l.w GE Hudson River Project 1998 High Flow Event

kS
¥
3

§ West channel at Thompson Island Dam during high flow event. January 10, 1998..

o,

January 27, 1998 3 O’Brien & Gere Engineers, Inc.
1:52\0612245'2_\letter\photos

311023
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Field logs
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GENERAL ELECTRIC COMPANY
1998 WATER COLUMN MONITORING STUDY
(Project 612.245)

HIGH FLOW MONITORING 3TUDY - EVENT 1
SAMPLING STATION: HRM 197.0

awac

_ Sample | Q
| Sample

b-"wat_e'r _ ‘
emp. | Depths

- Temp..

_Inspect 1.
~ Sample

Comments “

/D

Type: Compos_ite
Kemmerer: 4 {

o3’ | ms

}fm/? A :-;Lj; G

Type: Composite
Kemmerer:

Type: Composite
Kemmerer:

Type: Composite
Kemmerer:

Type: Composite
Kemmerer:

Type: Composite
Kemmerer:

Type: Composite
Kemmerer:

Weather Data
Description:
Temperature:
Wind:
Precipitation:

January 9, 1998
(:61220225/4/cfidlog)

Additional Notes: ,{[»m 45~ sadc! /q/qg 2322

|

HLE

LiOPE

Sampled by: VAJ /21[1 L,./,e

Q'Brien & Gere Engineers, Inc.
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W"/‘
; i
N’

GENERAL ELECTRIC COMPANY
1998 WATER COLUMN MONITORING STUDY
(Project 612.245)

HIGH FLOW MONITORING STUDY - EVENT 1
SAMPLING STATION: HRM 194.2E (east channel)

)a : e - nn
, . - . AE.)0 SYovJ
= 2., | TYPE: Composite e :
)/7/7‘2 270 | Kemmerer: G| - 0-7.3 no = %

A1.LS 3.4 907

11/, .. Type: Composite . _ ;
//0/ %) 920 | Kemmerer: 944 0-7§ | ~o ) 26.53 3800 @ %25 g7

; _ | Type: Composite : » 28,360 3 §,3 v® o413
'//"'/g’ 043 Kemmerer: 96| ~ J “7{ vo - I8 . 3 & sz W
_ - Type: Composite _ o - £ l.c«- nas been heid =y
i '/"’I"S’ O€15 | Kemmerer: O 15 we - steady WD
' Type: Composite : stacked ceolevs and Sompled
'llbl"lS' 1020 | Kemmerer: - 0-935 | pro - eve- tepol bewce (much Le He-—D
FI T . . ' : Same l‘lcf-ch‘olc»~ v
ype: Composite _ ! 57 vsed ‘
i{iofas| 1250 | kemmerer: - o-9.5| ~o - Cuses is choclm  Llows )
Type: Composite ‘ :
Kemmerer:
Additional Notes: 4"? mIH-z68¢| ! /9 /478 2229

" (@ 4o +ook « | 59‘7' botlk va-ple CI/JO> HRm 194.2 F T :.‘
Weather Data (2 1250 Les 1fie[a Sampled by: —&Mé————- Mhree.

Description:  _pgsrey Croop3a
Temperature: _dowe 405

Wind: Lgt b .
Precipitation: pgevs
povisnd i ' O’Brien & Gere Engineers, Inc.

(:612202254/mcidiog)



LZOTTE

GENERAL ELECTRIC COMPANY
1998 WATER COLUMN MONITORING STUDY
(Project 612.245)

HIGH FLLOW MONITORING STUDY - EVENT 1
SAMPLING STATION: HRM 194.2W (west channel)

~ Samplin le | ouac | inspect |
_ Round | Date | . |Sample| Sample | < Comments .
T 7 | Type: Composite &' dur , boon-
//72/'7/4"'2"“ " AD[% g6 Kemmerer: 'Y 0-0 / Dertrealate sn Doy,
Hn/‘i 7 | yu’ /820 | Type: Composite § o 4pz
; g /% Kemmerer: 0-8 VL pE HIEl boe . Sevmpet
y/o Y/ Type: Composite -g’ b
/é / 250 Kemmerer: 0-9
Type: Composite
Kemmerer:
Type: Composite
Kemmerer: 4
Type: Composite
Kemmerer:
f V/f’/?g /050 1 Type: Composite M ol
Kemmerer: — )

(465 /,'m;rmwe 7% jm/l—é & d74é - €S BZoéts

Additional Notes:
Weather Data
Description: _{v@ncasi
Temperature: Yosfc
Wind: Corm
Precipitation: ALl

January 9, 1998
(:61220225/4/wchidiog)

| |

Sampled by: Wﬁ.@:ﬁé 7

O’Brien & Gere Engineers, Inc.



GENERAL ELECTRIC COMPANY
1998 WATER COLUMN MONITORING STUDY
(Project 612.245)

. 8ZOTTE

HIGH FLOW MONITORING STUDY - EVENT 1
SAMPLING STATION: HRM 188.5W (west dam abutment)

Water | sample | aaac
. | Depths | sample

]

Swninel

v ]
Sufotl. ' : YL
%,, hel o0 nd Tvpe: Grab S e ‘ L
Additional Notes: 1., ,5¢.5T0 B &[ + /q /13’ 2234
L___L——-——mi e v = |
Weather Data Sampled by: /L /ﬁ;z /\«/f IL Qézhya&.—
Description: :
Temperature:
Wind:
Precipitation:

January 9, 1998

O'Brien & Gere Engineers, Inc.
(:61220225/4/welldiog)
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WRLEcomg

GENERAL ELECTRIC COMPANY
1998 WATER COLUMN MONITORING STUDY
(Project 612.245)

HIGH FLOW MONITORING STUDY - EVENT 1
SAMPLING STATION: HRM 188.5W (west dam abutment)

| water | Sample | QaaC| Inspect |
Sample Data - | Temp. | Depths | Sample| Sample | =~

Type: Grab ﬁwé

Type: Grab

Type: Grab

Type: Grab

Type: Grab

Type: Grab

Type: Grab

Additional Notes:

Weather Data Sampled by: A/ @L—P
Description: .}
Temperature:
Wind:
Precipitation:

January 9, 1998
(:61220225/4MWchidiog)

O’'Brien & Gere Engineers, Inc.
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GENERAL ELECTRIC COMPANY
1998 WATER COLUMN MONITORING STUDY
(Project 612.245)

HIGH FLOW MONITORING STUDY - EVENT 1
SAMPLING STATION: HRM 188.5E (east dam abutment)

 Sampling Water | Sample | QaQc | Inspect | L
_ _Round . | Date | emp. | Depths - | Sample |  Sample | ‘Comments
B Type: Grab NET .quv" ”“ d 5] ,' ~,vSL‘ [ AUL
_ 9 dynaorews coqadibicns  wmp
.Sﬂ" Type: Grab . llch_ Jvc" Culw duu.; - thvew &"4’5”‘0‘—
oloclqg 0¢35 - sv-llace - - well ovtk 1abe Clow Wmb
_ Serb : Type: Grab : sce were@
L ‘ T 'i.‘l-(—/~ o — -
N 1 g nis IS e oy
Sat Type: Grab . _
'llolqg ’S‘o - Soelicece - —~— b
Type: Grab
Type: Grab N ||
Type: Grab : : “

Additional Notes: @ Ciled bsik sasple e g 5l Cz.»-Z'/zyw' P(qs‘-n.) "/15-1“,5 Il/o/%?

iy 166.5€- €20 1556 2203

o
e —— —

Weather Data Sampled by: &/ Du—v—w.,/ ME Mlee
Description:
Temperature:
Wind:
Precipitation:
January 9, 1998 _ O'Brien & Gere Engineers, Inc.

(:61220225/4wefidiog)



TEOTTE

T
'OB';‘G‘IVG‘IQ - }7"6. i360

Note D
Took M.

5 snl

Lu”g Saple

(@ 1200405 (25 2% 3ol plashe
“'m'-\ ste SCH

J"\S s

GENERAL ELECTRIC COMPANY

(Project 612.245)

1998 WATER COLUMN MONITORING STUDY

HIGH FLOW MONITORING STUDY - EVENT 1
SAMPLING STATION: SCH (Schuylerville Route 29 Bridge)

Water | Sample | QAIQC | Inspect |
Temp. :| Depths | Sample | Sample |- -Com
| e Type: Composite W vers strcus Glow « Kemmerer @
llq{qg 2355 | Kemmerer: : - Ncre® ~O it MSo L cromt weigbt to sk Pm;-m-(’
SarT Type: Composite lets el rce GQlowns deron l
1liclag |2 2C® | Kemmerer: - SAme, NO -
s4T Type: Composite v werble. Lot cerdo,
1iolis |45 | Kemmerer: - Sane ~O -
ST . Type: Composite @;:(;; e l.-;-l—v-g,ws 4':1»‘,4'(:; g}.cv.c e
-— i - vrkac A wa S e s
1 liolqp|©V00 | Kemmerer: were (@ VO, scae deg bl 5 ,cle'i’ms‘”‘f’”‘
Sqr Type: Composite Freweadots ameynb ¢ &
|1] ie|a¢e] 1145 | Kemmerer: - Sano ~O - Gleabiny debrs  ~eiredd)
sa T . Type: Composite /Duf\ pessibly Quaal semple. ?
1if e qu 1340 | Kemmerer: — dame Py -
:' 48 2430 | Type: Composite )
/ ’ﬁ/ s 7'5&_ Kemmerer: 945 1 - h

t

1

it

i

i o

y i

Il

[

/7

Ui

i ]

1" "

Additional Notes: Sawmpled Moses Creele @ 0025 Qew 155 (it plalice) wad o Lotk Sample (2.5 530 plax 2)
® osco

@ 100

" "

it i

WeatherData (@ 2355 'lafax

Description:
Temperature:
Wind:
Precipitation:

January 9, 1998
(:61220225/4Avcfidiog)

OU;"”’ 5"
ol ;—- L XL I 30
'l [ -
powe byt bhas v ggned Love Co- lask & d‘7 s

Sampled by: ©:112sune / ME Mo

MNote: Re:imescs Creele

vevy torbid cad heao, wilt

Clenbry

deb:ts C"“'SH‘I f’l"'"“' mqiowas)

O'Brien & Gere Engineers, Inc.
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GENERAL ELECTRIC COMPANY
1998 WATER COLUMN MONITORING STUDY
(Project 612.245)

HIGH FLOW MONITORING STUDY - EVENT 1
SAMPLING-STATON: HRM-19122WY (west-channet)

‘Depths | Sample| Sample *| ' Comments
Type: Composite — ~s7! Ly
Kemmerer: ‘3494 d-5 comt
Type: Compositeq{ — 0-%' ' J.co
Kemmerer: 264 ”ﬁ vty 5 f 224 40 A/:f»fg,/am ya
Type: Composite ' '
Kemmerer: — - 5“'”’”(5 .DUP
Type: Composite _ o-15" _ -f/”'/‘wf ;AM. 527X S 1de of A/uéc
Kemmerer: 768 : 24.5%
Type: Composite — —_— ——

Kemmerer: 4.5

Type: Composite
Kemmerer:

Type: Composite
Kemmerer:

Additional Notes:

Weather Data :

Description: Sf""”j
Temperature:
Wind: n
Precipitation: PCNG

Sampled by:

[UDI_/A/M/ A1,

January 9, 1998 : O'Brien & Gere Engineers, Inc.
(:61220225/¢/wefidiog) .
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GENERAL ELECTRIC COMPANY
1998 WATER COLUMN MONITORING STUDY
{Project 612.245)

HIGH FLOW MONITORING STUDY - EVENT 1
SAMPLING STATION: HRM 194.2E (east channel)

Type: Composite
Kemmerer: 9¢77

j le1o | Type: Composite
l Kemmerer; —

5
b |10 [prmcommeste | || 0up | —

Type: Composite
Kemmerer:

Type: Composite
Kemmerer:

Type: Composite |
Kemmerer:

: Type: Composite
f Kemmerer:

Additional Notes:

"

Weather Data 7 Sampled by: A/ /4,h
Description: overccs /

L—.——-———m%

Temperature: .
Wind: )
Precipitation: A€
January 9, 1998 : O'Brien & Gere Engineers, Inc.

(:61220225/4/\wefldiog)



 HE0TIE

HIGH FLOW MONITORING STUDY - EVENT 1

GENERAL ELECTRIC COMPANY
1998 WATER COLUMN MONITORING STUDY

)

(Project 612.245)

/V;ﬂ(a/ (Zeomr Mt/ﬂé—-

Comments

~| Type: i o . “Wittr Py over falic
Je: 1) Kzl::mgz:nzposlte o o~ ,?‘ ms A ] Awrg Al
Type: Composite . ! 4.3\
/260 Kemmerer: 944 0C ©-¢ b
Type: Composite
| 1220 Kemmerer: — , ﬁm‘(’

Type: Composite , .1 9! —
_ J24o Kemmerer: 9248 | V 6L
coEe e 2. | Type: Composite _
Hee '885“"5[56:\17 9%0 Kemmerer;: — - -
P Type: Compaosite
Kemmerer:
Type: Composite
Kemmerer:
Additional Notes: '
Nl
Weather Data { Sampled by: ‘ / ﬂl L"f
Description: 2y h d
Temperature: LEi=_© 30
Wind: Lo
Precipitation: aoE

January 9, 1998
(:61220225/4/wefidiog)

O’'Brien & Gere Engineers, Inc.
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GENERAL ELECTRIC COMPANY
1998 POST-CONSTRUCTION REMNANT DEPOSIT MONITORING PROGRAM

FIELD LOG FORS\/Pranty &, /975

(Sampling Date)

January 5, 1998
(:61220225/4/Mdiog2)

Water | Sample | QA/QC | Inspect
le Da Temp. | Depths | Sample | Sample. omment
Type: Composite | = v Bakers Falls:
| Kemmerert oo | 9% | O o 6 10 flor oves fatl
Type: Composite 0-6¥ -
60D : P o -
/ Kemmerer: ‘ s én 0- Sz‘/
//40 Type: Grab ‘?pc ; R E“'mg v Tored chf'fﬁd M. ﬁud),g....c- =z, 31
Equipmem blank: Jeos™ Type: Grab o
HRM _ )Ze 4 > | Kemmerer: — o
TID-PRW2 Type: Composite | -, ! e Tohl degt « [0/
‘ nsg Kemmerer: 58| Z¢ | @ bur . |
SCH (24§ | Type: Composite . S B -
| ‘ ' /_ ¥ Kemmerer: 768 7 2 .. ,
......... Level: .2/.33 — 3300 ks |
(| Additional Notes: l
+
Weather Data . Sampled by Vi '9,2
Description: ',~~ ' z
Temperature: 3
Wind: Lafm
Precipitation: Mist

O'Brien & Gere Engineers, Inc.
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GENERAL ELECTRIC COMPANY

)

1998 POST-CONSTRUCTION REMNANT DEPOSIT MONITORING PROGRAM

Pl
FIELD LOG FOR __~, ANufi, 7‘ 1998 _(Sampling Date) ST {;avrfﬁ»\fl.._s

Kemmerer:

B e sl s oo | Water | Sample | QA/QC | inspect S L LR
O Time | . Sample:Data : | Temp. | Depths | Sample | Sample ..+ . Comments
HRM 1970 Type: Composite Bakers Falls:
(CountyR 2 - | Kemmerer;
HRM 194.2 09¢5Sid Type: Composite G -
(Rt. 197 Bri es Com Kemmerer: : O - 10 S5E
East and Main Channe *UeE br
HRM 188 5 Type: Grab
,(Thompson lsland'D n) - ,
Equipment blank: o3 Type: Grab
HRM \34.1 Kemmerer: 464 |
TID-PRW2 Type: Composite
= | Kemmerer:
SCH — | Type: Composite I

Ft Edward Staff Gage o

(518) 747-9900

Level: 2 %66

Additional Notes:

(=== ————

Weather Data

Description: veress T

Temperature:

Wind.' C L‘ﬂw-

Precipitation: Néne

January 5, 1998
(:61220225/4/Mdlog?)

I,

Sampled by:

%

g
/

O'Brien & Gere Engineers, Inc.



APPENDIX D

PCB data packages
(Bound Separately)
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APPENDIX E

TSS data packages
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NORTHEAST ANALYTICAL
ENVIRONMENTAL LAB SERVICES

'~ 301 Nott Street, Schenectady, NY 12305

(518) 346-4592 + FAX (518) 381-6055

CERTIFICATE OF ANALYSIS
1/16/98

O'BRIEN & GERE ENGINEERS
5000 BRITTONFIELD PARKWAY
PO BOX 4873
SYRACUSE. NY 13221
CONTACT: WILLIAM AYLING

MATRIX : WATER DATE SAMPLED:

1 gt 1
R St R

1/9/98
DATE RECEIVED: 1/9/98 TIME: 10:30 PROJECT: 612.244.118
SAMPLED BY: W.AYLING LOCATION: GE - HUDSON RIVER
LAB ELAP #: 11078
DATE
NEA ID: CUSTOMER 1D : METHOD: RESULTS PQL UNITS  TESTED
ABO00T3  HIRM 194.2 | TSSIPA Meth, 160.2 37 5.3 me/l. 114708
-~

-

Note: ND (Not Detected) Denotes analyte not detected at a concentration greater than the POL
POL (Practical Quantitation Limit) Denotes lowest analyte concentration reportable for the sumple

Y
AUTHORIZED SIGNATURE: ﬁ A% //Zlfuc/

‘theast Analvtical. Inc.

~~hert B Wagner. Laboratory Dircctor

NY STATE DEPARTMENT OF HEALTH CERTIFIED LAB

311039



NORTHEAST ANALYTICAL . ... ..

ENVIRONMENTAL LAB SERVICES

7™ 301 Nott Street, Schenectady, NY. 12305
(518) 346-4592 + FAX (518) 381-6055
CERTIFICATE OF ANALYSIS
’ 1/16/98
O'BRIEN & GERE ENGINEERS
5000 BRITTONFIELD PARKWAY
PO BOX 4873
SYRACUSE. NY 13221
CONTACT: WILLIAM AYLING
MATRIX : WATER PROJECT: 612.245.518
DATE RECEIVED: 171098 TIME: 17:05 LOCATION: HUDSON RIVER-WCM HIGH FLOW
SAMPLED BY: W. AYLING LAB ELAP #: 11078
CUSTOMER PO: N/A
DATE DATE
NEAD: CUSTOMERID : METHOD: SAMPLED RESULTS rolL. UNITS  TESTED
ABOOWOT  HIRM 197.0-1 TSSEPA Meth, 1602 1110098 28 4.4 mg/l.  1/14/98
ABO0092  STOOK KILL-1 TSSEPA Meth, 1602 1111708 63 7.7 mg/l.  1/14/98
ABODOO3  TIRM 1942151 TSSEPA Meth 1602 119198 32 53 me/L 171498
ABOOOOS  HRM 188.5W-] TSSEPA Meth, 160.2 17998 37 33 me/l.  1/14/98
LAB300095  MOSES CR TSSEPA Meth, 16602 1710/9% 150 13 me/l,  1/14/98
’ 0096 SCH-1 TSSEPA Meth, 1602 1o 76 6.7 mg/l. 171498
ABOOOOR  SHOOK KITL-2 TSSAPA Meth. 160.2 110298 50 7.1 mg/l, 1/14/08
ABOODYY  MOSES CR ISSIEPA Meth. 160.2 11098 160 13 mg/l. 1/14/98
ABOOTQG  HRM 194.2E-2 TSSEPA Meth. 160.2 171098 34 45 mg/l. 1/14/98
ABOOLOT  HIRM 188 5W-2 TSSEPA Meth. 1602 110/98 37 48 mg/l. /14798
ABOOIO2  SCH-2 TSSEPA Meth. 160.2 171008 72 36 mg/l.  1/14/98
ABOOIO3  DUP-] TSSFPA Meth. 1602 17108 33 45 mg/l.  1/14/98
ABOOTO6  HIRM 194 2E-3 TSSEPA Meth. 1602 17108 33 4.5 mg/l.  1/14/98
ABOOTOT  HRM 188.5W-3 TSSEPA Meth. 160.2 1710/0% 30 4.3 mg/l.  1/14/98
ABOO10S  SCH-3 TSSEPA Meth. 1602 1710198 08 6.3 me/l. /14798
ABOOLTO  HRM 1942W4, TSSEPA Meth. 1602 1110/98 31 4.5 mg/l  1/14/98
ABOOTET  HRM 194284 TSSEPA Meth. 160.2 1/30/98 35 43 mg/l.  1/14/98
ABOOTI2Z  HRM I88 5W-3 TSSEPA Meth, 160.2 1/10/98 H 5.9 mg/l. 1/14/98
ABOOIES  1IRM I88.5E-4 TSSEPA Meth. 160.2 110198 55 59 mg/  1/14/98
ABOOLI4  SCH- TSSEPA Meth. 160.2 11098 62 3.6 mg/l.  1/14/98
ABOOIIS  DUP-2 TSSEPA Meth. 160.2 1/10/9% 33 6.3 mg/l.  1/14/98
ABOOI17  HRM 1042W-3 TSS:EPA Meth. 160.2 11098 34 44 mg/l  1/14/98
ABOOIIS  HRM 194.2E-5 TSSITPA Meth. 160.2 171098 33 48 mg/l  1/14/98

Note: ND (Not Detected) Denotes analyte not detected at a concentration greater than the PQIL

POL. (Practical Quantitation Limit) Denotes lowest analyvie concentration reportable for the sample

: * _- /’/’y
AUTHORIZED SIGNATURE: Q/ / /3—.,1 Mg

\;m

Sheast Analytical. Inc.

Loert B Wagner. Laboratory Director

NY STATE DEPARTMENT OF HEALTH CERTIFIED LAB

311040



NORTHEAST ANALYTICAL . ... . .

[ PPRRES JUUAVIV S

ENVIRONMENTAL LAB SERVICES

< v!m

301 Nott Street, Schenectady, NY 12305

(518) 346-4592 « FAX (518) 381-6055

CERTIFICATE OF ANALYSIS

1/16/98

O'BRIEN & GERE ENGINEERS
5000 BRITTONFIELD PARKWAY

PO BOX 4873

SYRACUSE.NY 13221
CONTACT: WILLIAM AYLING

MATRIX : PROJECT: 612245518
DATE RECEIVED: TIME: 17:05 LOCATION: HUDSON RIVER-WCM HIGH FLOW
SAMPLED.BY: W. AYLING LAB ELAD #: 11078
CUSTOMER PO:
: DATE DATE
NEAID: CUSTOMERID : METHOD: SAMPLED RESULTS PQL UNITS  TESTED
ABODTEY  HIRME I88.3W-3 TSSEPA Mt Ton.2 171098 38 53 meg/l. 1714/98
ABOOI20  TIRM 88513 FSS:EPA Meth. 1660.2 11108 50 5.6 me/l. 114098
ABOOI2E  SCLE-S FSSEPA Mth, 1602 C10Mm8 50 53 mg/l. 1/14/08
ABOOI23  HRNI 194.2W-6 TSSPA Meth, ton 2 1710798 33 43 mg/d. 171498
L BB00124 HIRN 194 21-0 TSSEPA Meth. 160.2 11008 34 15 mg/k. 1714798
: 0125 HRM I88.3W-n TSSEFPA Meth: 160.2 11098 37 15 me/l. /14798
ABOGI26  TIRN I188.51-6 ISS:EPA Meth. 160.2 1H0/8 47 53 mg/l. /198
ABOOI2T  SCH-6 TSSIFPA Meth, 100.2 E{UOH 51 5.3 mg/l. /1498
ABO0129 - MOSES CR TSSIEPA Mcth 1062 11098 to 9.1 mg/d. V198
ABOOI30  SHOOK KILL-3 TSSEPA Meth. 160.2 110/98 4 5.6 me/l /1498

Note: ND (Not Detected) Denotes analvte not detected at a concentration greater than the POLL

PQIL. (Practical Quantitation Limit) Denotes lowest analyte conegniration reportable tor the sample

»,

soert £ Wagner. Laboratory Director

Vi .
wheast Analvtical. Inc.

/.. ~ /i’ < /’”‘. 4
AUTHORIZED SIGNATURE: 21 //F-C’ /, /

NY STATE DEPARTMENT OF HEALTH CERTIFIED LAB
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Fiopn

NORTHEAST ANALYTICAL . ... .,/
: ENVIRONMENTAL LAB SERVICES

> 301 Nott Street, Schenectady, NY 12305
(518) 346-4592 « FAX (518) 381-6055

CERTIFICATE OF ANALYSIS
JANUARY 16, 1998

O’'BRIEN & GERE ENGINEERS, INC.
5000 Brittonfield Parkway
Suite 300, PO Box 4873
Syracuse, NY 13221
Contact: Mr. William Ayling

SAMPLE MATRIX: WATER DATE ANALYZED: SEE BELOW LAB ELAP #: 11078

Quality Control Data for Nonfilterable Residue

Method Blank Summary

NEXA #. RESULTS (mg/L) DETECTION LIMIT (mg/L) DATE ANALYZED

AB00113B < 1.0 1.0 1/14/98

Reference_Sample Summary

NEA # REFERENCE RESULTS % RECOVERY %RECOVERY
VALUE (mg/L) {mg/L) LIMITS

AB00113LCS 87.1 85.3 97.9% 85-115

REFERENCE SAMPLE: ERA small lab Wastewater Lot# 8065: total suspended solids sample.

Duplicate Sample Summary

NEA# SAMPLE CONC. DUPLICATE SAMPLE % RPD % RPD
(mg/L) CONC. (mg/L) LIMITS
| AB00095 148 140 5.6 20 |

s

/ .-‘,.' fo
Authorized Signature: '£4{ZC/£”.7/7 j/br,’L

"y

Northeast Analytical, Inc.
Robert E. Wagner, Laboratory Director

S:\CERT97\11698D.0BG
REW\JP

i”*\

NY STATE DEPARTMENT OF HEALTH CERTIFIED LAB
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NORTHEAST ANALYTICAL ... ./

ENVIRONMENTAL LAB SERVICES

"™ 301 Nott Street, Schenectady, NY 12305
(518) 346-4592 + FAX (518) 381-6055

CERTIFICATE OF ANALYSIS
) 1/16/98

O'BRIEN & GERE ENGINEERS
5000 BRITTONFIELD PARKWAY
PO BOX 4873
SYRACUSE, NY 13221
CONTACT: WILLIAM AYLING

¢
Wi A

Note: ND (Not Detected) Denotes analyte not detected at a concentration greater than the PQL

POIL. (Practical Quantitation Limit) Denotes lowest analyvte wnu.mrminn reportable tor the sample

/
-.&\

C/:‘—Z

AUTHORIZED SIGNATURE: _ ’

-
7 Theast Analvtical. Inc.
art E. Wagner. Laboratory Director

NY STATE DEPARTMENT OF HEALTH CERTIFIED LAB

MATRIX : WATER PROJECT: 612.245.518
DATE RECEIVED: 1/12.98 TIME: 13:48 LOCATION: HUDSON RIVER-WCM HIGH FLOW
SAMPLED BY: W. AYLING LAB ELAP # 11078
CUSTOMER PO: N/A
DATE DATE
NEAID: CUSTOMERID : METHOR: SAMPLED RESULTS o1, UNITS TESTED
ABOOI3L  HRM 197.0-7 TSSEPA Meth. 160.2 1711198 15 24 mg/l 1/14/98
ABOOI32  1IRM 194.2-7 TSSLPA Meth. 160.2 171198 17 2.3 mg/l 1/14/98
ABOO134  HIRM 188.5-7 TSSPA Meth, 164.2 1711798 20 28 mg/l.  1/14/98
ABOOI3S  DUP-3 TSSEPA Meth. 160.2 17/11/98 21 29 mg/l. 1/14/98
/ﬁwmuo SC1-7 TSSEPA Meth, 160.2 1711198 27 38 mg/l.  1/14/98
: D138 HRM 194.2-8 TSS:EPA Meth, 1602 11198 I3 2.1 mg/d.  1/14/98
Aod0139 IRM I88.5W-8 TSS:EPA Meth. 1o0.2 171198 15 2.4 mgA.  1/14/98
ABOOT4O  SCTI-8 TSS:EPA Meth. 160.2 HEOR 21 2.7 mg/l, 1/14/98
ABODIAE  TIRM 197.0-9 TSSEPA Meth. 1602 171298 5.0 1.2 mg/l. 1/14/98
ABOOI43  HRM 19429 TSSEPA Meth. 160.2 1712798 6.3 1.3 mg/d. 1714798
ABOOT44 HIRM I88.5W-9 TSSEPA Meth, 1602 1712098 79 1.5 mg/l. 1/14/98
ABOOI46  SCIE-9 TSS:EPA Meth. 1602 1112198 9.5 1.6 mg/l. 1/14/98
ABOOI47  DUP-3 TSSEPA Mcth, foD.2 1712098 6.5 1.4

mg/l. 1/14/98

311043



NORTHEAST ANALYTICAL . .. .. .
ENVIRONMENTAL LAB SERVICES

[ LU, 15, IV MY .

"7 301 Nott Street, Schenectady, NY 12305
(518) 3464592 » FAX (518) 381-6055
CERTIFICATE OF ANALYSIS
JANUARY 16, 1998
O’'BRIEN & GERE ENGINEERS! INC.
5000 Brittonfield Parkway
Suite 300, PO Box 4873
Syracuse, NY 13221
Contact: Mr. William Ayling
SAMPLE MATRIX: WATER DATE ANALYZED: SEE BELOW LAB ELAP #: 11078
Quality Control Data for Nonfilterable Residue
Method Blank Summary
NEA # RESULTS {(mg/L) DETECTION LIMIT (mg/L) DATE ANALYZED “
AB0O0113B < 1.0 1.0 1/14/98 "
Reference Sample Summary
a—
NEA # REFERENCE RESULTS % RECOVERY %SRECOVERY
VALUE (mg/L) (mg/L) LIMITS
ABOO113LCS 87.1 85.3 97.9 85-115 "

REFERENCE SAMPLE: ERA small lab Wastewater Lot# B065: total suspended solids sample.

Duplicate Sample Summar

NEA# SAMPLE CONC. | DUPLICATE SAMPLE % RPD % RPD
(mg/L) CONC. (mg/L) LIMITS
" AB00095 148 140 5.6 20 "

/
Authorized Signature: ://(%ZC\// - 5/7\.{:)/

Northeast Analytical, Inc.
Robert E. Wagner, Laboratory Director

S:\CERT97\11698C.0BG
REW\JP

NY STATE DEPARTMENT OF HEALTH CERTIFIED LAB

311044



NORTHEAST ANALYTICAL L

ENVIRONMENTAL LAB SERVICES

LJLﬁJ;.d

|
Al

/™™~ 301 Nott Street, Schenectady, NY 12305
(518) 346-4592 « FAX (518) 381-6055
CERTIFICATE OF ANALYSIS
JANUARY 16, 1998
O’BRIEN & GERE ENGINEERS, INC.
5000 Brittonfield Parkway
Suite 300, PO Box 4873
Syracuse, NY 13221
Contact: Mr. William Ayling
SAMPLE MATRIX: WATER DATE ANALYZED: SEE BELOW LAB ELAP #: 11078
Quality Control Data for Nonfilterable Residue
Method Blank Summary
NEA # RESULTS {(mg/L) DETECTION LIMIT (mg/L) DATE ANALYZED
ABO0113B < 1.0 1.0 1/14/98
Reference Sample Summary
NEA # REFERENCE RESULTS % RECOVERY %RECOVERY
VALUE (mg/L) (mg/L) LIMITS
ABOO113LCS 87.1 85.3 97.9 85-115

REFERENCE SAMPLE: ERA small lab Wastewater Lot# 8065:

total suspended solids sample.

Duplicate Sample Summar

 NEA# SAMPLE CONC. DUPLICATE SAMPLE % RPD % RPD
(mg/L) CONC. (mg/L) LIMITS
” ABO0OQO95 148 140 5.6 20

-.athorized Signature:

//,/”

7

‘ 7, 7 ‘/’// b4
/// . 4/M
Vg o

“artheast Analytical,
sbert E. Wagner,

S:\CERTS7\11698A.0BC
REW\JP

‘Km‘h\

7

Inc.
Laboratory Director

NY STATE DEPARTMENT OF HEALTH CERTIFIED LAB

311045
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§ E EE UBRIENGGERE
. = ENGINEERS, INC.

Office: égz PLiuss.
o~

ddress:

Phone:

2/5-4H23% - L) 0D

JobNo. _ brs. 2444, g
Sheet __ lof {
CHAIN OF CUSTODY

(REHISDI 0020

CLIENT: (avérm e COLLECTED ?/; Z/w/;‘m I ont—
‘LOCATION: I; Zvea_, Signatwre) 7/ ¢/
' Sample Sample %—z
SAMPLE DESCRIPTION Date | Time Marrix’ Type? Containers ANALYSIS REQUESTED
"Djfﬁ Hom 1942 Pl | W | dr | 3| sl eoncer; oo
74 Mun 19y.2- Gue [ oo J, Entnt 2 (ebs vszfa 8oz

300

) b 7@4«/3

/ 4

Relinquished by / M— Lf

4

of DPriec %f éeﬁ_ //7% /050 | ot Nrrding ooy X4 /7 ’/0/4
Relinquished by: Date Time | Received by: Date Time
of: of:

S ——te— T S ——. ————_—_——e 1]
Relinquished by: Date Time .| Received by: Date Time
of, of:

Date

e st e —————————usae
N“m

! Matrix = water, wastewater, air, sludge, sediment, etc.

_‘. =

grab, composite

] -
Time | Receivedb ”/ (e 0

e | o |

yyez

Date

Time

of:

Received by:

AMdeﬂverylcouﬂernedpcmMotdut“y sl

Time

Date

::\fom:s\qam\.cusmdy,wpd

ms( 52|

9Y01ITE



Office: Syracuse

I Address:

one:  (315) 437-6100

612.245 518

Sheet / of ,:27.’:

Job No.

CHAIN OF CUSTODY

LRE £980100a5

CLIENT: General Electric Company COLLECTED BY: M/""’ A7 l %&a <
LOCATION: Hudson River -WCM High Flow | (Signature) T *%/
Sample Sample No. of
SAMPLE DESCRIPTION Date | Time Matrix! Type? Containers ANALYSIS REQUESTED
NG - : )
HRM 197.0 = | <ﬂO 9lZh Hiskis | 0160 w Comp. PCBs. NEA 608CAP. TSS
/ Jc?/' - '
HRM-FO4-2 - ‘3;.\) W L( v 031 w Comp. 73 i’sss NEA SUSCAP. TSS | SnivAsl
HRM 194.2E — | ﬁ@(”@@q 2 ’M""Z‘ #35) w Comp. : PCBs NEA 608CAP. TSS
HRM 188.5W — | AR D0DGH "M‘\% 2350 w Grab 2 PCBs, NEA 608CAP. TSS
/ ARELODIAS ¥
HRALISESE- M opc e M ‘] 4 kel 0o1s W Grab 7 3 | PtRs, NEA 0BEAP. TSS Sei 5
SCH - 1 ARO[ 1Jahg) 238 w Comp. 2 PCBs. NEA 608CAP. TSS
1em 191e=Ims AR00DAT | i @ oo W Coms / Pebs, VP 6c8Crr”
/ Addoacww( . A "
HRM9%0- S v W= 2 Wl 05 1 w Comp. 2z 3 | Peps. NEA 808CAP. TSS S iidd
2N > "
/ URMIQE2V My Se, lﬁg&@@* [ |”M‘i°_\ 0o W Comp. Z ] PSBS,SM;_&E, TSS _Sevs e
HRM 194.2E = L ALROD100 |l | e2ev w Comp. 2 PCBs. NEA 608CAP. TSS
L HRM 188.5W -2 A/«)OQIQ/ ;[;;hq oLTS W Grab 2 PCBs. NEA 608CAP. TSS
s )
Rid-+68-55- w Grab 2 PCBs. NEA 608CAP. TSS
SCH - AN QA ’/f/% k4 W Comp. 2 PCBs. NEA 608CAP. TSS
DLP- L1200 7107 ’/‘/}ﬁ — W e z Rt N iopeoBCn e, T5<
' Matrix = water, wastewater, air, sludge, sediment, etc.
* Type = grab, composite
Relinquished by: Date Time | Received by: Date Time
of: of:
Relinquished by: Date Time | Received by: Date Time
of: of:
Use this space if shipped via courier (e.g., Fed Ex) Date | Time | Courier Name: Date | Time
Relinquished by:
of:
*Attach delivery/courier receipt to Chain of Custody
fim\\;\ uiched by: Date Time | Recsived b-é/i Z {/ A / Date Time
‘ ’q, /; ;’\. L imn ceiv ¥y Az ,.
i {‘ | 4 o ' ] _
f of: —'Q—’Bﬂﬂn'.&_(lemﬁngmms,_lnn.____. ”'l‘\‘i e | of 3 / /ﬁf’/cy (rivom

4jb/1:32°0612245/4/hghil.coc

311047
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Hichieceefom

- ~Address:

Office: Syracuse

caone: (315) 437-6100

Job No.

f12.245 518

CHAIN OF CUSTODY

| RF S %0!0@1’5 |

Sheet 2— of 5_

CLIENT:  General Electric Company COLLECTED BY: ,{,i‘fc ,j
LOCATION: Hudson River -WCM High Flow (Signature) = f_/
Sample Sample No. of
SAMPLE DESCRIPTION Date | Time Matrix! Type® Containers ANALYSIS REQUESTED
/—\E(JU 104 — ) ey 6-#&
HRMI970 HPm 1685 I -DB{ '/7,45 ¥l w I 2~ PCBs, NEA 608CAP. 8¢
AR00 105 , 2yl
BRVAMDW  APm 1685 E ~EBbY ’/7/% 2221 w Gorrr{m ] 2 PCBs. NEA 608CAP. $8S™
HRM 194.2E =3 A00 104 i/’%‘f‘ o440 w Comp. 2 PCBs, NEA 608CAP, TSS
HRM 188.5W ~ >  A0DIN7] i lejae] sacs w Grab 2 PCBs. NEA 608CAP. TSS
s ) -
SCH < % A00 0K ’//j’ﬁz’ o445 W Comp. PCBs, NEA 608CAP, TSS
QROIDT Aom 94 B -£681i ke 225 w &2 pL / Pofss, NERSEE 7™
HAMA9%-0 —p— Sy s PEBTNEX GUSCAP, TSS
HRM 1942w~ 4 ARNOIID Higlaef v8,¢ w Comp. 2 PCBs. NEA 608CAP. TSS
HRM 194.2E = 4 ALND]1 1) 28| o815 w Comp. 2 PCBs, NEA §08CAP. TSS
_HRM 188.5W ~ 4 A@no 1S I/ml‘['sj 2935 w Grab 2 PCBs. NEA 608CAP. TSS
£ : A A . P
RMISSSE — 4 o7 '/o_/qg 68358 W Grab 2 PCBs. NEA 608CAP. TSS
SCH — 4 (J ’\Otw el @ 96D w Comp. 2 PCBs. NEA 608CAP. TSS
Dp-2 Ao 1T |Yekw| — o - z Pobs NeA EECnP ! 755
' Matrix = water, wastewater, air, sludge, sediment, etc.
* Type = grab, composite
Relinquished by: Date Time | Received by: Date Time
of: of:
Retinquished by: Date Time Received by: Date Time
of: of:
Use this space if shipped via courier (e.g., Fed Ex) Date Time | Courier Name: Date Time
Retinquished by:
of:
*Attach deliverv/courier receipt to Chain of Custody
v}ﬁ"-::ﬁ = ;
xshed by:\ \ ; Date Time | Received by’ i / ’L i) 4 kd A0y Date Time
)r FAWA el S, 7&/ 1< v Sl &~ Q/‘Q
- \ \ [ ‘ ST
of:\-ﬂleim.&_Ge:LEnginea:s._Inn.____ T of: __ Northeast Analytical, Inc.~Y __ |/lefy |S Zopin
L o \\5[0‘.‘1; SR i

djbii:32/0612245/4/hghfl.coc

January 9. 1998
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djb/i:52/0612245/4/hghfl.coc

311049

g ; Job No. 612245 318
' Sheet 3 of 2'>
Office: Syracnse
+ ~Address: CHAIN OF CUSTODY
aone:  (315) 437-6100 J_QP# qgo 00 (;\D
7 7/ el e X 7 Al
CLIENT: General Electric Company COLLECTED BY: ¢ x%/;zv s
LOCATION: Hudson River -WCM High Flow (Slgnature) M M
Sample Sample No. of
SAMPLE DESCRIPTION Date Time Matrix! Type? Containers ANALYSIS REQUESTED
14 - 1 .
ARQoLe, fem 95 -cb6L! %7/76 727 w oSt P o PCBs. NEA 608CAP. F88—
V|| HrRM 1942w — < /ﬁGQO[ <7 ?llch‘ﬁ 1o LD w Comp. X 4 | PCBs, NEA 608CAP. TSS K $cids
N mrM 1942E — <° ARNOD 1\(: ///0/75 1020 w Comp. 2 4 | PCBs, NEA 608CAP. TSS $:iid.
I urmsssw - < ./L(‘)()pt'{q' il laal 1125 w Grab 1.4 | PCBs. NEA 608CAP. TSS | Solids
A srvussse =5 ARNATYD et 008" W Grab ¥4 | PCBs. NEA 603CAP. TSS . $s)As
SCH — S~ ARooiyt ///"/'ﬁ s w Comp. X< | PCBs. NEA 608CAP. TSS ’,Sn;;
ondinn £emaes - Leoe lo fig | 2224 i/ &rrp i (i85, e 662 Crd
IR w Comp. 2 PCBs. NEA 608CAP. TSS
HRM 1942w -( AL Q{)I RS %’/76 1250 w Comp. PCBs. NEA 608CAP, TSS
HRM 194.2E - (, _ &80015¢ i | /P5t w Comp. 2 PCBs. NEA 608CAP. TSS
 HRM 188.5W — (- LIA0DINT | |35 w Grab 2 PCBs, NEA 608CAP. TSS
RM188.5E — (. ARODIYL ! 1310 w Grab 2 PCBs. NEA 608CAP. TSS
SCH — /(. LEoniyT / /340 w Comp. 2 PCBs. NEA 608CAP. TSS
HEm 154.1-6MS Lp 20 I//c/ﬂ 2.0 W Copp ] f R&s Neweasens
! Matrix = water, wastewater, air, sludge, sediment, etc.
* Type = grab, composite
Relinquished by: Date Time Received by: Date Time
of: of:
Relinquished by: Date Time | Received by: Date Time
of: of:
Use this space if shipped via courier (e.g., Fed Ex) Date Time { Courier Name: o ' Date | Time
Relinquished by:
of:
*Attach delivery/courier receipt to Chain of Custody
o == :
likquiskied by’ Date - | Time | Received by: \Z‘ Q,‘}*’ \ Date | Time
M% b Ny f— A i \}\JwZSM‘
7\ " ’
t _'O'Bri 5 b . [TV LA
of. 4 ting |y | o ——DortheastAnaltical, Ine— fofiz |55

January 9. 1998
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Job No. 612.245 518
Sheet _ of _
Mfice: Syracuse
o e
T ess: R CHAIN OF CUSTODY
~“hone:  (315) 437-6100 LQF & C{% 0 lOO&é
l CLIENT: General Electric Company COLLECTED ?Y .
LOCATION: Hudson River -WCM High Flow | (Signature) // M&\» ﬁl,L,_@
[
Sampie Sample Nosf
SAMPLE DESCRIPTION Date | Time Matrix* Type* Continers ANALYSIS REQUESTED
HRM 197.0 ~%~ AROO@} '//;l'(, C@*‘]C w Comp. 2 PCBs. NEA 608CAP. TSS
mvsaw -1 ARODI3A [ |m934] w Comp. 2 PCBs. NEA 608CAP. TSS
4 i) [
HRM 19420 = FIm4 ARDDI3S 093¢ w Comp. | —=— | pcBs. NEA 608CAP.<PSS™
mMmisssw -~ ARDOI3Y 04§ w Grab 2 PCBs, NEA 608CAP. TSS
Lmmsess  ove-3 AROD 124 ~ w Grab 2 PCBs. NEA 608CAP. TSS
scH_ - 7 ARDO [ Q,é ‘ N [c20 w Comp. 2 PCBs. NEA 608CAP. TSS
| Hrm 14492 - ZeBBBOORT Y kgl 045¢| 2 Cunb 1 fta; vvp Ececat
HRM1910 | — - | o w2 | PCBs NEA-GOBEAP_TSS
urM 194288 ARODIAT %‘ kgl isus” w Comp. 2 PCBs, NEA 608CAP. TSS
7 3 1
~mvsssw -8 ARG nlgi 1ee W Grab 2 PCBs, NEA 608CAP. TSS
j HRYTSE-Sp~— - W | Graty— wm— | PCRorPEA-GISCAP—FSS—
" scH — & A('\OOMO 'ﬁ‘l‘fi i6%0 W Comp. 2 PCBs. NEA 608CAP. TSS
i ; P o T
/zmp C/-’o/ o B1 4T ! Matrix = water, wastewater, air, sludge, sediment, etc.
~ =2, * Type = grab, composite
//P//nm 2. (,aa?/ar 22 37¢
Relinquished by: Date Time | Received by: Date Time
of: of:
Relinquished by:v Date Time | Received by: Date Time
of: of:
Use this space if shipped via courier (e.g., Fed iEx) Date Time } Courier Name: Date Time
Relinquished by:
of: .
/ : *Attach delivery/courier receipt to Chain of Custody
p, £ e
Relinquished by: (/’/f/,[ég{k\/ A?, Time Rcceived/by/ % — | Date Time
/ /)//L‘ M /%2/
IR pd R / /
Lof: /348] of: ——Northeast Analytical, Ine, ;7/4{14(/ 6’;4?

'ib/i:52/0612245/4/mghfl.coc

January 9. 1998
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Job No. 612.245 S1R8
Sheet of

Office: Syracuse
<
© /7 idress: \ CHAIN OF CUSTODY

Phone: _(315) 437-6100 LR\-— # C{%‘O 10026

CLIENT: General Electric Compan COLLECTED BY/ ,
pany Mﬁp

LOCATION: Hudson River -WCM High Flow | (Signature) /4Z/ /"'-4
Sample Sample No. of ;
SAMPLE DESCRIPTION Date Time Matrix* Type’ Containers ANALYSIS REQUESTED
- } t -
mr1or0 = 9 AROOIU] Al ke 1053 w Comp. 2 PCBs, NEA 608CAP. TSS
1 1. O - P p - ' . )
HRM 38438 1ims AﬁOOf d L o 6{ w Comp. | PCBs, NEA 608CAP. 58—
; v ,
HRM 1942 — § AROO 143 Jj20 W Comp. 2 . PCBs. NEA 60SCAP. TSS
Vi
HRM 188.5W -9 A GOO [d U (220 w Grab 2 PCBs. NEA 608CAP. TSS
HRM 188.5% W - £8 8¢ AROOIHY 0939 w Grab b PCBs. NEA 608CAP. 68—
scH_ - 9 AROOIHE W | 124 w Comp. 2 PCBs. NEA 608CAP. TSS
B L4 A X
Der-o  ARODIL" v | — v~ — 2 PeBs Ny LoSCrP 325
HRM 197.0 W Comp. PCBs, NEA 608CAP. TSS
HRM 194.2W W Comp. 2 PCBs, NEA 608CAP. TSS
HRM 194.2E W Comp. 2 PCBs, NEA 608CAP. TSS
-HRM 188.5W W Grab 2 PCBs, NEA 60SCAP. TSS
JRM 188.5E w Grab 2 PCBs, NEA 608CAP. TSS
SCH W Comp. 2 PCBs, NEA 608CAP. TSS
' Matrix = water, wastewater, air, sludge, sediment, etc.
* Type = grab, composite
Relinquished by: Date Time Received by: Date Time
of: of:
Relinquished by: Date Time | Received by: Date Time
of: of_:
Use this space if shipped via courier (e.g., Fed Ex) Date Time | Courier Name: Date Time
Relinquished by:
of:
*Attach delivery/courier receipt to Chain of Custody
. o '
, zlinquish : Z !1 Date Time | Received by; % P VY Date Time
y ¢ / _——7‘!’1‘ 7 7 I )
of: e . "/:%. /. 3&/8 of: _.NnnheasLAnalxticaLlnc._______ ﬂ//a} /;!(/ /3“‘/ ?

djbii:52/0612245/4/hghfl.coc

311051

January 9, 1998




APPENDIX F

High volume sample data
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Tt |

/
Jowp3  Shook Kill-2 (NEA AB0009S)
fMT;IRM 194.2 W-5 (NEA AB00117)

2
e

UNIVERSITY OF MINNESOTA

Twin Cities Campus Limnological Research Center

Newton Horace Winchell
School of Earth Sciences

O'Brien & Gere Engineers, Inc.
5000 Brittonfiled Parkway

P.O. Box 4873; Suite 300
Syracuse, NY 13221

Attn. William Ayling

220 Pillsbury Hall
310 Pilisbury Drive S.E.
Minneapolis, MN 55455-0219

612-624-7005
Fax: 612-625-3819

February 2, 1998

~ Particle size analyses were conducted at the University of Minnesota Limnological Research

Center External Services Organization for the following 11 samples sent to us by Northeast

Analytical Environmental Lab Services:

Shook Kill-1 (NEA AB00092) Moses Cr (NEA AB00095)

Moses Cr (NEA AB0O0099)

HRM 194.2 E-5 (NEA AB00118)

HRM 188.5 W-5 (NEA AB00119) HRM 188.5 E-5 (NEA AB00120)

SCH-5 (NEA AB0O121) Moses Cr (NEA AB00129)

Shook Kill (NEA AB00130)

The analyses were made with a L.azentec particle size analyzer, a laser-based instrument.

According to instructions, whole sediment was analysed. The samples were treated with 0.25%

Calgon, followed by 45 seconds ultrasonication to try to deflocculate the samples. I refer you to

the appended information sheet for additional technical information.

g e Hentedn

Dr. Brian Haskell

Senior Scientist

311053




Particle Size Analysis Results

University of Minnesota Limnological Research Center
External Services Organization

Sample: AB00118 Client: Northeast Analytical

Processing: >15 minutes wrist-action shaker in 0.25% Caigon followed by 45 seconds ultrasonication.

Other Comments:

Sample: AB00118

} 9.00T
8.00
: Run 1 t
? Run2 |
7.00 T : Run3 |
: i i Run4 il
: 6.00 —+ : Run 5 21
: f ' Run6 |
f o \ i
g’5.00~; — Average |
! - 1
B : H
H @ .
y L 5
. @ 4.00
;8
3.00 +
| |
2.00
|
1.00 —+
}
} i
‘ 0.00 ———+—F+++—+—++—"F—+—+++—t— T ——
:' W O N O € ©W + M - © M M O I O O o o o
i ¥ © & m o K & W ® o © - Q& N4 B B S S F
Channel Size (um)
Average |Run1 Run 2 Run3 Run 4 Run 5 Run 6
01/30/98 |01/30/98 |01/30/98 [01/30/98 |01/30/98 '|01/30/98
Ti 16:57:28 [16:58:20 [16:59:12 [17:00:06 {17:00:58 [17:01:52
Mean (y) 9.38 9.24 9.35 9.34 9.40 9.47]°  9.47
IMed. () 6.92 6.79 6.80 6.84 6.95 7.08 7.08
lstdDev (u) 9.28 9.00 9.66 9.49 9.61 8.95 8.96]|
lskew. 0.26 0.27 0.26 0.26 0.25 0.27 0.27
(iKurt. 81.43] 5410 126.68]  91.64] 12427  44.14]  47.77|
- llc. of var. 98.96]  97.39' 103.40  101.61] 102.25] 9451,  94.60|
ficounts 4539.34 4363 4404 4384 4519 4833 4732||

LRC ID ABO0118

311054



Do s,

G,

Particle size distributions in percent per size

channel

“Diameter {um) JAverage |Runi1 Run2 Run3 Run 4 Run 5 Run 6
01/30/08 |01/30/98 |01/30/98 |01/30/98 |01/30/98 |01/30/98
16:57:28 |16:58:20 |16:59:12 |17:00:06 |17:00:58 {17:01:52

0.48 0.13 0.14 0.06 0.10 0.14 0.16 0.20|
0.58 0.32 0.45 0.46 0.34 0.26 0.07 0.36
0.69 0.51 0.47 0.65 0.54 0.47 0.48 0.47
0.83 0.64 0.68 0.56 0.64 0.62 0.72. 0.61
0.97 0.74 0.80 0.68 0.62 0.77 0.78] 0.78
1.16 1.04 1.10 1.08 1.02 1.08 0.88 1.05
1.38 1.51 1.43 1.64 1.60 1.53 1.49 1.39]
1.66 1.98 2.08 1.96 2.05 1.98 1.91 1.89
1.94 2.67 2.78 2.70 2.63 2.66 2.52 2.75
2.33 3.69 3.85 3.77 3.72 3.71 3.54 3.52
2.76 4.84 4.87 4.94 5.07 4.83 478 4.57
3.28 5.63 5.35/ 5.67 5.82 5,55 5.65 5.42
3.91 7.44 7.48) 7.74 7.28 7.33 7.42 7.37
4.66 8.15 8.281 8.35 8.20 7.96 .~ 8.05 8.04
5.53 8.22 8.42. 8.06 8.42 8.35 7.94 8.16
6.56 8.68 8.48' 8.65 8.68 8.79 8.80 8.66
7.81 8.69 8.74] 8.49 8.63 8.69 8.81 8.76
9.31 8.04 7.92 8.01 8.09 7.97 8.06 8.17,
11.06 6.98 6.68 6.65 6.92 7.27 7.09 7.30)
13.13 5.94 5.76 5.73 5.65 6.08 6.30 6.15
15.63 4.23 4.30 4.02 4.07 4.20 4.59 4.22
18.63 3.15 3.12/ 3.23 3.09 3.10 3.22! 3.14
22.13 3.15 3.12] 3.23 3.09| 3.10 3.22 3.14
26.25 2.37 2.21, 2.40 2.45 2.35 2.34 2.47
31.25 1.77 1.74; 1.84 1.71 1.76 1.74 1.86
37.25 1.11 111, 1.10 1.09 1.04 1.17 1.16
44.25 0.66 0.63' 0.68 0.67 0.61 0.68 0.68
52.50 0.38 0.35 0.37 0.40 0.39 0.36 0.42
62.50 0.21 0.21] 0.21 0.21 0.22 0.18 0.21
74.50 0.12 0.13 0.12 0.11 0.12 0.11 0.11
88.50 0.06 0.06 0.07 0.06 0.06 0.06 0.06
105.00 0.04 0.03 0.04 0.04 0.03 0.04 0.03]
125.00 0.02 0.03 0.02 0.02 0.02 0.03 0.02
149.00 0.02 0.02 0.02 0.02 0.01 0.02 0.01
177.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01
210.00 0.01 0.00 0.00 0.02 0.02 0.00 0.01
250.00 0.00 0.00' 0.00 0.00 0.00 0.00 0.00

Analyst: Dr. Brian Haskell
Report Date: Feb. 2,1998

LRC ID AB0O118

311055



University of Minnesota Limnological Research Center

Sample: AB00099

Particle Size Analysis Results

External Services Organization
Client: Northeast Analytical
Processing: >15 minutes wrist-action shaker in 0.25% Calgon followed by 45 seconds ultrasonication.

Other Comments:

9.00 -+ .
8.00 +
—
i Run 1
Run 2
7.00 Run 3
Run 4
| 6.00 + Runs
, Run 6
- | — AvEra
. 25.00 ——_LL A
I
I &
! ©
| 4.00 +
o
! 3.00 |
2.00 -
!
1.00 ~
0010 A —
| ¥ ® o o g N 9 n ® o © - &4 o o o’ o e <9
} O O © = N M 10~ - 1B N +~ < N O O~ O
| -~ -
J Channel Size (um)
Average |[Run1 Run 2 Run3 Run 4 Run5 Run 6
01/30/98 [01/30/98 [01/30/98 |01/30/98 |01/30/98 - |01/30/98
| 16:48:20 |16:49:12 [16:50:06 [16:50:58 [16:51:50 |16:52:44
Mean () 8.51 8.53 8.51 8.52 8.50 8.48 8.55|
Med. (1) 6.50 6.51 6.54 6.50 6.49 6.45 6.52)
StdDev (u) 7.21 7.26 7.15 7.20 7.16 7.26 7.21)
Skew. 0.28 0.28 0.28 0.28 0.28 0.28 0.28]|
Kurt. 24.04]  27.07]  18.66 19.77]  17.31 38.45|  22.99|
C. of Var. 84.63| 8513  83.97| 8454 8425 8556  84.36|
Counts 16314.55]  16363|  16108]  16224| 16355  16382]  16365)

Sample: AB00099

LRC ID AB0O0099

311056



Particle size distributions in percent per size channel

Diameter (um) [|Average |Run1 Run2 Run 3 Run 4 Run5 Run 6
01/30/98 |01/30/98 |01/30/98 |01/30/98 |01/30/98 |01/30/98
16:48:20 [16:49:12 [16:50:06 [16:50:58 |16:51:50 |16:52:44
0.48 0.43 0.39 0.33 0.36 0.46 0.53 0.49)
0.58 0.31 0.45 0.33 0.39 0.34 0.13 0.25|
0.69 0.63 0.81 0.66 0.68 0.63 0.61 0.59|
0.83 0.91 0.90 0.95 0.87 0.86! 0.97 0.93
0.97 1.15 1.15 1.09 1.09 1.15 1.21 1.19|
1.16 1.43 1.47 1.43 1.42 1.45 1.40 1.40]
1.38 1.97 2.00 2.01 2.06 1.98 1.88 1.91
1.66 2.65 2.61 2.72 2.66 2.58 2.68 2.62
1.94 3.59 3.54 3.51 3.53 3.57 3.69 3.66
2.33 4.53 4.57 4.54 4.50 4.53 4.46 4.57
2.76 5.56 5.57 5.64 5.66 5.50 5.47 5.52
3.28 5.83 5.86 5.96 5.76 5.81 5.86 5.74
3.91 7.07 7.05 6.93 7.00 7.20 7.28 6.99
4.66 7.12 7.08 6.82 7.07 7.33) 708 7.1
5.53 7.25 7.11 7.21 7.37, 7.14] 7.37. 7.32
6.56 7.68 7.65 7.82 7.67 7.74] 7.55, 7.64
7.81 7.93 8.00 8.09 7.93 7.84 7.85; 7.88
9.31 7.69 7.70 7.57 7.63 7.80 7.73 7.71
11.06 7.30 7.12 7.34 7.36 7.21 7.37 7.41
13.13 6.36 6.40 6.47 6.30 6.38 6.27 6.33
15.63 4.43 4.51 4.49 4.46 4.36 4.36 4.41
18.63 3.13 3.16 3.06 3.16 3.16 3.08 3.18
22.13 3.13 3.16 3.06 3.16 3.16 3.08 3.18|
26.25 2.22 2.20 2.20 2.26 2.17| 2.18 2.28
31.25 1.47 1.51 1.47 1.44 1.48 1.44 1.48)
37.25 0.76 0.77 0.77 0.75 0.74 0.75 0.78}
44.25 0.35 0.36 0.33 0.34 036] 035 0.35
52.50 0.15 0.15 0.15 0.15 0.14 0.15 0.15
62.50 0.06 0.06 0.06 0.06| 0.06 0.06 0.06
74.50 0.02 0.02 0.02 0.02] 0.02 0.02; 0.02
88.50 0.01 0.01 0.01 0.01 0.01 0.01 0.01
105.00 0.00 0.01 0.01 0.01 0.00 0.00 0.00
125.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00||
149.00 0.00 0.00 0.00 0.00 0.00] 0.00 0.00||
177.00 0.00 0.00 0.00 0.00 0.00. 0.00 0.00||
210.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00]|
250.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00||

Analyst: Dr. Brian Haskell
Report Date: Feb. 2,1998

LRC ID AB00099

311057
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Particle Size Analysis Results
University of Minnesota Limnological Research Center

Sample: AB00098

External Services Organization
Client: Northeast Analytical
Processing: >15 minutes wrist-action shaker in 0.25% Calgon followed by 45 seconds ultrasonication.

Other Comments:

10.00 +

| Run 1
Run 2
, Run 3
Run 4
: Run 5
Run 6
8 — Average
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o o o o L N (4p] un M~  ad wn (4] - < N [ o] wn N~ (=]
} Channel Size (um)
Jd
Average {(Run1 Run 2 Run3 Run 4 Run5 Runé
t 01/30/98 |01/30/98 |01/30/98 |01/30/98 |01/30/98 -|01/30/98
Ti 16:39:00 [16:39:52 [16:40:46 [16:41:38 [16:42:30 [16:43:24
Mean (u) 6.85 6.86 6.82 6.83 6.82 6.89 6.86|
[Med. () 5.40 5.42 5.37 5.40 5.40 5.41 5.42)
[StdDev (u) 5.43 5.57 5.35 5.36 5.35 5.56 5.40]
[Skew. 0.27 0.26 0.27 0.27 0.27 0.26 0.27
{Kurt. 37.35|  50.14|  25.09| 2070  26.40| 6534  27.41|
C. of Var. 79.33]  81.20]  78.43] 7850  78.41]  80.73|  78.69
Counts 11703.65| 117011  11766] 11683  11622] 11781 11668

Sample: AB00098

LRC ID AB0O0098

311058




;/,m.\

Particle size distributions in percent per size

channel

Diameter (um) [Average [Run1 Run 2 Run 3 Run 4 Run 5 Runé
01/30/98 |01/30/98 |01/30/98 |01/30/98 [01/30/98 |01/30/98
16:39:00 |16:39:52 |16:40:46 [16:41:38 |16:42:30 [16:43:24
0.48 0.25 0.23 0.28 0.00 0.45 0.28 0.26
0.58 0.43 0.69 0.34 0.62 0.12 0.52 0.29|
0.69 0.69 0.66 0.70 0.72 0.69 0.72 0.63|
0.83 1.02 1.04 1.04 1.01 1.01 0.90 1.11
0.97 1.14 1,08 1.16 1.04 1.21 117 1.20
1.16 1.53 1.60 1.50 1.62 1.42 1.59 1.45
1.38 2.16 2.08 2.18 2.21 2.25 2.18 2.08
1.66 2.99 2.99 2.98 3.05 3.00 2.84 3.08]|
1.94 3.96 3.88 3.97 3.82 4.04 4.04 4.01
2.33 531"  5.46 5.27 5.34 5.19 5.32 5.31
2.76 6.72 6.76 6.68 6.73 6.92 6.59 6.67
328 735 7.41 7.43 7.44 7.38 7.13 7.33
3.91 8.85 8.57 9.08 8.84 8.87| 8.84 8.91
4.66 8.89 8.67 9.02 8.93 8.80! 9.07 8.82
5.53 8.63 8.55 8.42 8.70 8.77. 8.66 8.66
656 872 8.79 8.71 8.77 8.84 8.55 8.63
7.81 8.23 8.30 8.22 8.23 8.11 8.07 8.46
9.31 7.06 7.10 7.16 6.97 6.87 7.25 7.02
11.06 5.77 5.84 5.68 5.69 5.81 5.85 5.74
13.13 4.30 4.33 4.28 4.33 4.35 4.28 4.24
15.63 2.58 2.56 2.56 2.56 2.50 2.60 2.71
18.63 1.54 1.52 1.52 1.51 1.50 1.64 1.56
22.13 1.54 1.52 1.52 1.51 1.50 1.64 1.56]
26.25 0.91 0.92 0.89 0.91 0.92 0.94 0.89
31.25 0.53 0.51 0.53 0.53 0.55 0.54 0.52
37.25 0.24 0.24 0.24 0.24 0.23 0.24 0.25
44.25 0.10 0.10 0.10 0.10 0.10’ 0.10 0.11
52.50 0.04 0.05 0.04 0.04 0.04 0.04 0.04
62.50 0.02 0.02 0.02 0.02 0.02] 0.02 0.02
74.50 0.01 0.01 0.01 0.01 0.01 0.01 0.01
88.50 0.00 0.01 0.00 0.00 0.00 0.00 0.00
105.00 0.00 0.01 0.00 0.00 0.00 0.01 0.00]
125.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00]
149.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00]
177.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00||
210.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00f
250.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00]

Analyst: Dr. Brian Haskell
Report Date: Feb. 2,1998

LRC ID AB00098

311059
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Particle Size Analysis Results

University of Minnesota Limnological Research Center
External Services Organization

Sample: Client: Northeast Analytical/O'Brien&Gere Engineers, Inc.
Processing: >15 minutes wrist-action shaker in 0.25% Calgon followed by 45 seconds ultrasonication.
Other Comments:
9.00 +
|
8.00 —;r
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| ; , Run 4
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¥ 9 @ 0 o N o 1 @ Q © - N N 0 0w o o o
[=} (] o -~ - N [ap) wn ~ - wn [V} - <t N @ 0 I~ (=]
- ~- (oY) ™ <3 © s} [a\] ~ Cm\l
Channel Size (um)
Average |Run1 iRun 2 Run 3 Run 4 Run5 Run 6
01/30/98 {01/30/98 |01/30/98 [01/30/98 [01/30/98 |01/30/98
Ti 18:09:08 (18:10:00 [18:10:54 [18:11:46 [18:12:38 118:13:32
Mean (u) 9.90 9.92 9.92 9.94 9.89 9.83 9,87
{IMed. () 7.21 7.26 7.23 7.20 7.19 7.16 7.22
StdDev (1) 9.78 8.65 9.73 9.99 9.90 9.85 9.57
Skew. 0.27 0.28 0.28 0.27 0.27 0.27 0.28
Kurt. 61.01 46.38; 49.39 65.20 71.50; 83.82 { 49.77
C. of Var, 98.85 97.22 98.05 100.55 100.07 100.17! 97.03|
Counts 8120.03 8182 8171 8191 8037 8073 8066]
LRC ID AB00119
Sample:

311060



Particle size distributions in percent per size channel

_ [IDiameter (um) |Average |Run 1 Run 2 Run3  |Run4 Run5  [Run6
C p— 01/30/98 {01/30/98 |01/30/98 |01/30/98 [01/30/98 01/30/98
18:09:08 |18:10:00 [18:10:54 [18:11:46 [18:12:38 !18:13:32

0.48 0.13 0.19 0.17 0.09 0.15] 0.12] 0.07

0.58 0.25 0.32 0.23 0.11 0.30 0.31 0.24
0.69 0.44 0.43 0.46 0.42 0.44 0.40 0.48)f

0.83 0.67 0.57 0.65 0.73 0.66 0.68 0.74

0.97 0.70 0.66 0.72 0.68' 0.75 0.69 0.69

1.16 0.96 0.99 0.93 0.94. 1.00 0.97 0.91

1.38 1.42 1.46 1.43 1.42 1.44 1.38 1.38

1.66 2.00 1.95 1.91 2.06 2.00 2.01 2.07,
1.94 2.60 2.45 2.61 2.52 2.69 2.64! 2.70]}
2.33 3.56 3.59 3.49 3.41 3.64 3.62) 3.59)

2.76 4.63 4.67 4.67 4.69 4.61 4.63 4.53

3.28 5.44 5.44 5.39 5.57 5.36 5.50 5.39

AN 3.91 7.05 6.90 7.10 7.15 6.99 7.05; 7.42
4.66 7.61 7.46 7.47 7.68' 7.63 7.77 7.65

5.53 8.07 8.05 8.09 8.13] 8.09 8.12, 7.97

6.56 8.62 8.78 8.73 8.60 8.47 8.660 8.5

7.81 8.68 8.79 8.64 8.62 8.69 8.63 871

9.31 7.95 8.01 7.86 7.83 7.94! 7.96, 8.08

11.06 7.12 7.08 7.19] 7.21 7.19! 6.92! 7.16

13.13 6.16 6.15] 6.28 6.20 5.97 6.20 6.17

o 15.63 4.46 4.52/ 4.41] 4.52 4.48 4.42 4.39
18.63 3.39|  3.40] 3.43 3.32 3.37 3.39 3.44
22.13} 3.39 3.40] 3.43 3.32 3.37 3.39 3.44

26.25 2.64 2.60! 2.69 2.63 2.71] 2.58 2.61

31.25 2.09 2.15. 2.13 2.07 2.08 2.10! 2.01

37.25 1.37 1.38; 1.35 1.39 1.37 1.35, 1.41

44.25 0.86 0.86' 0.85 0.83 0.87 0.86 0.89

52.50 0.51 0.53; 0.50 0.52 0.50' 0.48 0.50

62.50 0.30 0.32 0.31 0.31 0.28 0.28, 0.27

74.50 0.15 0.15! 0.15 0.17 0.15! 0.14 0.17,

88.50 0.07 0.06' 0.07 0.07 0.08 0.07 0.08

105.00 0.04 0.04 0.04 0.04 0.04 0.04 0.03|

125.00 0.03 0.03 0.03 0.02 0.03 0.02 0.02

149.00 0.01 0.01; 0.01 0.02 0.01 0.01; 0.01

177.00 0.01 0.01 0.01! 0.01 0.01 0.01i 0.0

210.00 0.01 0.00i 0.01) 0.01 0.00 0.00  0.01

250.00 0.01 0.00, 0.00! 0.01 0.00 0.01! 0.00

Analyst: Dr. Brian Haskell
Report Date: Feb. 2,1998

G LRC ID AB00119

311061



Sample: AB00120

Particle Size Analysis Results

External Services Organization
- Client: Northeast Analytical/O'Brien&Gere Engineers, Inc.
Processing: >15 minutes wrist-action shaker in 0.25% Calgon followed by 45 seconds ultrasonication.

Other Comments:

University of Minnesota Limnological Research Center

Run 1
Run2
I Run 3
) Run 4
Run5
Run 6
g, ——— Average
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Channel Size (um)
Average |Run1 Run 2 Run 3 Run 4 Runb5 Run 6
01/30/98 |01/30/98 |01/30/98 {01/30/98 |01/30/98 |01/30/98
Ti 18:00:46 118:01:38 |18:02:30 [18:03:24 |18:04:16 |18:05:08
Mean (u) 8.42 8.44 8.49 8.42 8.38 8.42 8.39)
fiMed. (1) 6.33 6.36 6.38 6.32 6.33 6.31! 6.29)
StdDev (u 7.93 7.89 8.19 7.90 7.72 808 7.79
Skew. 0.26 0.26 0.26 0.27 0.27 0.26 0.27]]
Kurt. 70.78]  51.03]  91.38] 8582 4852 9057  57.33)
C. of Var. 9410 9348  96.43|  93.80] 92.00] 9591,  92.89|
Counts 8723.26 8783 8690 8769 8657 8737 8704
LRC ID AB00120
Sample: AB00120

311062




Particle size distributions in percent per size channel

' Diameter (um) |Average

' [ Run 1 Run 2 Run 3 Run4  |Run5  [Runé
o 01/30/98 |01/30/98 |01/30/98 |01/30/88 [01/30/98 |01/30/98
' 18:00:46 [18:01:38 |18:02:30 [18:03:24 [18:04:16 |18:05:08
0.48 0.20 01gl  0.07 0.19! 0.18 0.30 0.26
0.58 0.24 0.30 0.39 0.16 0.15 0.17 0.27
0.69 0.56 0.62 0.54 0.57 0.57 0.50/ 0.55
0.83 0.81 0.72 0.83 0.84 0.87 0.86 0.71
0.97 0.88 0.88 0.83 0.87 0.86 0.97 0.87,
1.16 1.17 1.25 1.19 1.13 1.16 1.08 1.19]
1.38 1.74 1.76 1.80 1.73 1.78 1.70 1.71)
1.66 2.38 2.26 2.38 2.39 2.49 2.46 2.31
1.94 3.7 3.20 3.05 3.18 3.12 3.33 3.14
2.33 4.29 4.43 4.40 4.25 4.23 4.09) 4.30]]
2.76 5.57 5.48 5.64 5.5 5.67 5.50 5.54
3.28 6.26 6.21 6.20 6.21 6.40 6.23 6.32
3.91 7.93 7.85 7.63 8.00 7.88 8.16 8.08
4.66 8.31 8.06 8.15 8.43 8.32] 8.28 8.64
5.53 8.35 8.42 8.34 8.41 8.23| 8.46! 8.25
6.56 8.78 8.80 8.85 8.74 8.73] 8.91 8.66
7.81 8.71 8.78 8.76 8.66. 8.87 8.56 8.62
9.31 7.65 7.65, 7.59 7.68) 7.66 7.51 7.79
11.06 6.56 6.67 6.66 6.58] 6.49 6.47 6.48)
13.13 5.33 534 5.51 5.21 5.22 5.43 5.24
- 15.65 3.66 3.62] 3.67 3.65, 3.79] 3.62 3.60
{ 18.63 2.53 2.531 2.47 2.60 256! 2.47] 2.58
22.13 2.53 2.53] 2.47] 2.60 2.56| 2.47: 2.58
26.25 1.83 1.86] . 1.84 1.88 1.76 1.76! 1.88
31.25 1.31 1.32] 1.38 1.28 1.26 1.38! 1.27]
37.25 0.80 0.79' 0.83 0.79. 0.81 080l  0.75
44.25 0.44 0.45 0.44 0.45 0.44 0.45 0.43
52.50 0.24 0.26 0.22 0.26 0.22 0.23, 0.26
62.50 0.14 0.13 0.15 0.14 0.12 0.15, __ 0.14
74.50 0.07 0.07: 0.07 0.07 0.07, 0.08 0.07
88.50 0.04 0.04! 0.04 0.03 0.04; 0.04 0.03
105.00 0.02 0.02! 0.02 0.02 0.02 0.02 0.02
125.00 0.01 0.02 0.02 0.01 0.01 0.01 0.01
149.00 0.01 0.01 0.01 0.01] 0.01 0.01 0.01
177.00 0.01 0.01 0.01 0.01 0.01 0.01 0.00
210.00 0.00 0.00 0.01 0.00 0.00 0.01 0.00}
250.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00]|
Analyst: Dr. Brian Haskell
Report Date: Feb. 2,1998
S,

LRC ID ABOO120

311063
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Sample: AB00117

Particle Size Analysis Results

University of Minnesota Limnological Research Center

External Services Organization
Client: Northeast Analytical/O'Brien&Gere Engineers, Inc.
Processing: >15 minutes wrist-action shaker in 0.25% Calgon followed by 45 seconds ultrasonication.

Other Comments:

i
1
| 10.00 —
i
i
i | B —
; Runt |
’ %———Runz
2 i Run3
; Run 4
’ Run 5 ;
; | Runé |
8 §——Average!
i @ —_—
i o
; =
i @
P8
i [
‘I .
0.00 e e e T —t { e o B T e S e e ——————
W O N O ¢ O v M = O MM W O O O o o
T L o m e N o BB K c © 5 N N o o o o
g © O O ™ + N M 0 M~ +~ I N + &€ N © B N~ O
Channel Size (um)
Average {Run1 Run 2 Run 3 Run 4 ﬁm 5 IRun 6
01/30/98 (01/30/98 [01/30/98 |01/30/98 |01/30/98 {01/30/98
Tim 17:52:48 |17:53:40 |[17.54:34 (17:55:26° [17:56:18 |17:57:12
Mean (u) 8.94 8.94 8.94 8.84 9.02 8.94 8.94
Med. (1) 6.64 6.59 6.66 6.60 6.68 6.68 6.64
StdDev (1) 8.65 8.83 8.75 8.21 8.99 8.54 8.56|
Skew. 0.27 0.27 0.26 0.27 0.26 0.26 O.27|
Kurt. 83.78 97.86 114.19 44,99 104.07 83.40 58.16[
C. of Var. 96.74 98.76 97.85 ©2.89 99.63 95.55/ 95.74|
{iCounts 4312.23 4381 4329 4334 4291 4260 423]]

Sample: AB0O0117

LRC ID ABOO117

311064



Particle size distributions in percent per size channel

Diameter (um) |Average |Run1 Run 2 Run3  |Run4 Runs  IRun6
- 01/30/08 |01/30/98 |01/30/98 |01/30/98 |01/30/98 |01/30/98
k 17:52:48 |17:53:40 !17:54:34 |17:55:26 |17:56:18 [17:57:12

0.48 0.22 0.09 0.17 0.54 0.10 0.34 0.11

0.58 0.25 0.01 0.41 0.07 0.25 0.32. 0.42

0.69 0.49 0.67 0.45 0.43 0.49 0.43 0.45

0.83 0.70 0.79 0.63 0.73 0.77 0.64, 0.63

0.97 0.77 0.72 0.83 0.89 0.73 0.77| 0.71

1.16 0.97 0.77 1.06 0.89 0.96 0.99 1.13
1.38 1.47 1.48 1.46 1.35 1.43 1.52 1.58)|

1.66 2.07 2.15 1.91 2.06 2.23 2.02 2.03]

1.94 2.82 3.01 2.71 2.93 2.75 2.85 2.67

2.33 3.81 3.65 3.98 3.64 3.76 3.84 3.99]

2.76 5.14 5.10 5.29 4.97 5.06 5.15 5.28|

3.28 5.93 5.96 5.76 6.00 6.20 5.77 5.91

3.91 7.81 8.05 7.67 8.03 7.62 7.91 7.59]

4.66 8.35 8.45 8.33 8.46| 8.36 820  8.29

5.53 8.64 8.94 8.66 8.73) 8.4 8.4, 8.64

6.56 9.03 9.18 9.05 9.22 8.90! 8.88 8.96

7.81 8.85 8.67 8.85 8.82 8.93 8.99] 8.86

9.31 7.80 7.65 7.87, 7.65, 7.91 7.91, 7.84

11.06 6.70 6.74 6.78| 6.76| 6.58 6.61 6.71

13.13 5.48 5.45 5.41 5.41 5.59 5.53 5.48

. 15.63 3.87 3.74 3.92 3.82 3.94 406, 377
’ 18.63 2.82 2.63° 2.84 2.77. 2.89 287 292
22.13 2.82 2.63 2.84 2.77 2.89 2.87! 2.92

26.25 2.17 2.26: 2.15 2.12 2.14 2.13] 2.21

31.25 1.60 1.61! 1.53 1.56] 1.63 1.63 1.63

37.25 0.98 0.95, 0.99 0.97. 0.99: 0.99 0.95

44.25 0.57 0.51, 0.62 0.56 0.61 0.54. 0.56

52.50 0.31 0.37 0.31 0.30] 0.32] 0.30 0.28

62.50 0.16 018 013 015 0.17) 0.16, 0.17

74.50 0.08 0.09! 0.07 0.08! 0.08 0.09| 0.08

88.50 0.05 0.05] 0.05 0.04] 0.04 0.05 0.05

105.00 0.03 0.03! 0.02 0.02 0.03 0.02 0.03

125.00 0.02 0.02 0.01 0.01 0.03 0.01 0.02

149.00 0.01 0.02 0.01 0.01 0.01 0.01 0.01

177.00 0.01 0.01) 0.01 0.01 0.00 0.01 0.01

210.00 0.00 0.00. 0.01 0.00 0.00 0.00 0.00
250.00 0.01 0.00° 0.00 0.00 0.02 0.01 0.00]|

Analyst: Dr. Brian Haskell
Report Date: Feb. 2,1998

- LRC ID AB00O117

311065
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Particle Size Analysis Results
University of Minnesota Limnological Research Center

L~ External Services Organization
Sample: AB00130 Client: Northeast Analytical/O'Brien&Gere Engineers, Inc.
Processing: >15 minutes wrist-action shaker in 0.25% Calgon followed by 45 seconds ultrasonication.
Other Comments:
! 10.00 T
i
< Run 1
: | Run2
2 ; Run 3
' Run 4
: Runs5
| Run 6
g, [ e AvETaQE
s L 0S¥ |
c
)]
e
[}
o
A
E
0.00 ittt A
: o] (o] ~ w <r [{e] A [42] - [{e] ™ ™ wn wn o o [an] o o
: T e @ M e N @1 ® Q © - A B’ W’ S 9 9
: © O © ™ = N M W0 N v~ 0N e = N O W M~ O
Channel Size (um)
Average |Run 1 Run 2 Run 3 Run 4 Run5  |Runé
01/30/98 |01/30/98 |01/30/98 |01/30/98 |01/30/98 |01/30/98
17:42:50 |17:43:44 [17:44:38 |17:45:30 117:46:22 |17:47:16
Mean (1) 6.30 6.29 6.33 6.29 6.31 6.27! 6.29|
{IMed. () 5.05 5.04! 5.08 5.04 5.07 5.03 5.05|
[lstdDev () 4.90 5.04 4.86 4.83 4.83 4.86 5.01]
liskew. 0.25 0.25 0.26 0.26 0.26 0.26 0.2
) flkurt. 77.10] 21579  20.18]  20.22|  21.20 47.19]  138.02
> |lc. of Var. 77.83] 8011,  76.68]  76.66| 76.48] 77.49'  79.58
ficounts 7468.54 7571 7521 7481 7363 7389 7485

Sample: AB00130

LRC ID AB000130

311066



Particle size distributions in_percent per size channel

Diameter (um) |Average |Run 1 Run 2 Run3 Run 4 Run5 Run 6
01/30/98 |01/30/98 |01/30/98 |01/30/98 |01/30/98 |01/30/98
17:42:50 |17:43:44 |17:44:38 [17:45:30 |17:46:22 |17:47:186
0.48 0.44 0.54 0.22 0.55 0.41 0.52 0.39]|
0.58 0.39 0.49 0.48 0.11 0.35 0.48 0.43]|
0.69 0.71 0.68 0.74 0.65 0.78 0.69 0.72
0.83 1.03 1.02 0.98 1.24 0.96 0.94' 1.08|]
0.97 1.24 1.21 1.20 1.33 1.17 1.33 1.19]
1.16 1.61 1.53 1.68 1.46 1.63 1.63 1.71
1.38 2.31 2.28 2.32 2.19 2.47 2.29 2.34
1.66 3.15 3.22 3.04 3.29 3.13 3.00 3.21
1.94 4.25 4.19 4.21 4.37 4.09 4.41 4.25]
2.33 5.65 5.47 5.70 5.53 5.67 5.75. 5.77
2.76 7.31 7.42 7.22 7.23 7.41; 7.32 7.27
3.28 7.90 7.97 7.89 8.10 7.81 7.81 7.83
- 3.91 9.65 9.71] 9.72 9.75 9.50 9.69| 9.55
4.66 9.59 9.69 9.54 9.47 9.66] . 9.59 9.58
5.53 8.93 8.96' 8.94 9.00] 8.98 8.87) 8.84
6.56 8.86 8.74] 9.05 8.92 8.82 8.89 8.72
7.81 7.95 7.82 7.87 7.89 8.00 8.02 8.13
9.31 6.48 6.54. 6.45 6.41 6.55 6.38, 6.53
11.06 4.88 496 4.90 4.85 4.90 475 4.92
13.13 3.42 3.36 3.53] 3.43 3.45 3.37] 3.37
15.63 1.90 1.85 1.89) 1.90 1.03) 1905  1.88
18.63 1.09 1.08. 1.13 1.07 1.00! 1.10 1.08]|
22.13 1.09 1.08. 1.13 1.07 1.09)! 1.10 1.08|
26.25 0.62 0.63; 0.65 0.63 0.59 0.61) 0.62
31.25 0.35 0.35| 0.37 0.37 0.35 0.34! 0.34
37.25 0.16 0.16 0.16 0.16 0.17 0.16] 0.15
44.25 0.07 0.07 0.07 0.06 0.07 0.06 0.06
52.50 0.03 0.02, 0.03 0.03 0.02 0.02  0.03
62.50 0.01 0.01’ 0.01 0.02] 0.01 0.01. 0.01
74.50 0.01 0.00. 0.01 0.01, 0.01] 001 0.0l
88.50 0.00 0.00| 0.01 0.00 0.01, 0.00, __ 0.00]
105.00 0.00 0.00| 0.00 0.00 0.00 0.00| 0.00]
125.00 0.00 0.00, 0.00 0.00 0.00 000,  0.00]
149.00 0.00 0.00 0.00 0.00 0.00 0.00l  0.00]
177.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00||
210.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00||
250.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00||

Analyst: Dr. Brian Haskell
Report Date: Feb. 2,1998

LRC 1D ABO0D130

311067
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Sample: AB00129

Particle Size Analysis Results
University of Minnesota Limnological Research Center
External Services Organization

Client: Northeast Analytical/O'Brien&Gere Engineers, Inc.
Processing: >15 minutes wrist-action shaker in 0.25% Calgon followed by 45 seconds ultrasonication.

Other Comments:

9.00 +
8.00 +
S
‘ Run 1
i Run 2
4
7.00 Run 3
Run 4
6.00 — Run s
Run 6
o — Average
 25.00
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; [ =
L@
! (3
i a-) 4-00 -+
Y
3.00 -
. 2.00-
1.00
;
0.00 e e
i © O N O T W O+ M O © MmN 1N O O © O O
i ¥ e o0 0 an g 0 9 © - 4 ;v o o o Q
! C O O v T N O WD M~ T I N v~ = N O U N~ O
Y - - (aY o < © [¢ o] g : uN)
% Channel Size (um)
|
Average |Run1 Run 2 Run 3 Run 4 Run5 Run 6
01/30/98 101/30/98 |01/30/88 |01/30/98 [01/30/98 ]01/30/98
17:34:22  [17:35:14 |17:36:06 [17:37:00 |17:37:52 |17:38:46
Mean (1) 7.41 7.33 7.42 7.44 7.46 7.42 7.43|
Med. (1) 5.83 5.74 5.84 5.85 5.86 5.84 5.87|
StdDev (u) 5.95 5.87 6.01 5.90 5.96 6.07 5.86]
Skew. 0.27 0.27 0.26 0.27 0.27 0.26 0.27|
Kurt. 36.43 16.25 78.55 19.77 20.31 64.05 19.62
C. of Var. 80.18 80.02 81.05 79.38 79.96 81.72 78.95
Counts 13545.68 13460/ 13567 13549 13525 13619 13555

Sample: AB00129

LRC ID AB00O0129

311068



_Particle size distributions in percent per size channel

. Diameter (um) lAverage (Run1 Run 2 Run 3 Run 4 IRun 5 Run 6
o~ 01/30/98 |01/30/98 |01/30/98 |01/30/98 [01/30/98 |01/30/98
17:34:22 |17:35:14 [17:36:06 [17:37:00 |17:37:52 |17:38:46

0.48 0.31 0.09 0.06 0.42 0.50 0.53 0.25

0.58 0.43 0.62 0.56 0.22 0.23 0.64 0.33

0.69 0.66 0.72 0.75 0.64 0.61 0.63 0.63

0.83 0.89 0.88 0.89 0.92 0.92 0.75. 0.96

0.97 1.07 1.02 0.95 1.14 1.15 1.12] 1.05

1.16 1.49 1.59 1.50 1.39 1.41 1.64 1.40|

1.38 2.05 2.19 2.18 1.98 1.96 1.97 2.03

1.66 2.69 2.73 2.72 2.70 2.73 2.48 2.77

1.94 3.70 3.68 3.66 3.81 3.72! 3.71 3.61

2.33 4.97 517 5.01 4.79 4.97] 5.04 4.83
2.76 6.23 6.47 6.35 6.12 6.12 6.08 6.2

3.28 6.58 6.70 6.59 6.64 6.47 6.37 6.68

3.91 8.17 8.14 8.02 8.41| 8.15| 815  8.14

4.66 8.36 8.35 8.30 8.32 8.42 8.39. 8.37

5.53 8.27 8.17 8.28 8.09 8.37 8.30. 8.40

6.56 8.64 8.71 8.62 8.54 8.59 8.67| 8.74

7.81 8.44 8.40 8.46 8.62 8.32 8.46 8.37

9.31 7.56 7.25 7.60 7.70 7.64 757 1.2

11.06 6.40 6.27 6.38 6.41] 6.46 6.37 6.51

13.13 5.09 5.02/ 5.13 5.03 5.11 5.09 5.13
o~ 15.63 3.25 3.23 3.27 3.31 3.25 3.24 3.19)|
18.63 2.07 1.93 2.06 211 2.13] 2.10 2.12

22.13 2.07 1.93 2.06 2.11 2.13 2.10 2.12

26.25 1.29 1.26 1.26 1.28 1.31 1.31 1.31

31.25 0.77 0.80 0.76! 0.77 0.78] 0.77) 0.75

37.25 0.36 0.37 0.36 0.37 0.38! 0.35! 0.33

44.25 0.15 0.14, 0.15 0.16 0.17 0.15] 0.15

52.50 0.06 0.06/ 0.06 0.06 0.07 0.07, 0.06

62.50 0.02 0.02! 0.02 0.02 0.02 0.02. 0.02

74.50 0.01 0.01, 0.01 0.01 0.01/ 001, 0.01

88.50 0.00 0.00 0.01 0.00 0.01] 0.00! 0.00

105.00 0.00 0.00 0.00 0.00 0.00| 0.00; 0.00]|

125.00 0.00 0.00 0.00 0.00! 0.00 0.00' 0.00}|

149.00 0.00 0.00] 0.00 0.00 0.00 0.00, 0.00}|

177.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00]|

210.00 0.00 0.00 0.00 0.00 0.00 0.01] 0.00]|

250.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00)|

Analyst: Dr. Brian Haskell
Report Date: Feb. 2,1998

LRC ID AB000129

311069
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Particle Size Analysis Results

University of Minnesota Limnological Research Center

Sample: AB00092

- External Services Organization
Sample: AB00092 Client: Northeast Analytical/O'Brien&Gere Engineers, Inc.
Processing: >15 minutes wrist-action shaker in 0.25% Calgon followed by 45 seconds ultrasonication.
Other Comments:
i
|
: ‘ Run 1
| ! Run 2
E j Run 3
i Run 4
j { ———Run 5
‘ : Run 6
8 j==—Average
. =
i =4
| L]
; [
! s
‘ QO
0.
| ¥ QO @9 m e KN @By @ o © - QB B, S S 9
‘ (o] (=] o -~ bl o (o] w ~ - wn N - <t N =] Vo] ~ o
; - - &8 ™ ¥ © ©® 8 ~ B
f Channel Size (um)
-;
’ Average |Runt Run2 Run3 Run4 Runs Runé
01/30/98 (01/30/98 |01/30/98 |01/30/98 [01/30/98 [01/30/98
17:24:06 [17:25:00 [17:25:52 |17:26:46 [17:27:38 |17:28:30

Mean () 6.90 6.95 6.90 6.89 6.89 6.88 8.87
lIMed. (u) 5.41 5.47 5.39 5.43 5.41 5.41 5.39|
[stdDev (w) 5.49 5.55 5.60 5.42 5.42 5.43 5.49
{Iskew. 0.27 0.27 0.27 0.27 0.27 0.27 0.27

- |lKun 25.32] 2413|4456  19.19 17.34] 1519  31.50

vl of var. 79.56] 7985  81.19] 7868  78.77 7889,  80.00f
Counts 10675.22| 10571 10718] 10624 10894 10721 10723

LRC ID AB000S2

311070




Particle size distributions in percent per size channel

"Diameter {um) jAverage [Run1 Run 2 Run 3 Run 4 Run5 Runé
01/30/98 |01/30/98 |01/30/98 |01/30/98 |01/30/98 |01/30/98
17:24:06 |17:25:00 |17:25:52 |17:26:46 [17:27.38 |17:28:30
0.48 0.44 0.24 0.73 0.50 0.48 0.25/ 0.42
0.58 0.41 0.44 0.30 0.29 0.35 0.54! 0.57
0.69 0.69 0.78 0.68 0.71 0.57 0.69! 0.72
0.83 0.96 0.95 0.91 0.95 1.06 0.96 0.91
0.97 1.23 1.16 1.28 1.23 1.31 117 1.26
1.16 1.59 1.62 1.61 1.59] 1.56 1.58! 1.60
1.38 2.24 2.30 2.23 2.29] 2.08 220] 226
1.66 294 - 291 2.88 2.93 3.00 3.03/ 2.88)|
1.94 4.08 3.95 4.08 4.12 4.13 4.11 4.09]
2.33 5.35 5.48 5.32 5.33 5.33 5.30 5.32
2.76 6.75 6.98 6.68 6.75 6.59] 8.75 6.76
3.28 7.11 7.03 7.12 7.04 7.20 7.16 7.09
3.91 8.66 8.31] 8.76 8.69 8.75 8.69 8.76
4.66 8.70 8.48) 8.81 8.61. 8.79 8.72 8.80
5.53 8.45 8.24 8.42 8.47 8.59 8.52! 8.46
6.56 8.54 8.67 8.45 8.76 8.41 8.51| 8.44
7.81 8.21 8.53 8.10 8.22 8.19 8.08 8.16
9.31 7.14 7.31] 7.13 7.03 7.10 7.15 7.10
11.06 5.83 5.77| 5.85 5.77. 5.90 592 5.79
13.13 4.39] 4.43 4.38 4.46] 4.32] 437 4.37
15.63 260,  2.75 2.64, 2.73! 271 2.62 2.70
18.63 1.61 1.68] 1.57' 1.591 1.61! 1.59! 1.59
22.13 1.61 1.68] 1.57 1.59) 161, 159  1.50
26.25 0.96 0.94/ 0.99 0.92, 0.97/ .01 0.93
31.25 0.56 0.57| 0.57 0.56 0.55! 0.56 0.55
37.25 0.27 0.28 0.28 0.28 0.26 0.26 0.26
44.25 0.11 0.13! 0.12 0.12 0.10| 0.11 0.11
52.50 0.05 0.05 0.05 0.04 0.04  0.05! 0.05
62.50 0.02 0.02' 0.02 0.02 0.02! 0.02. 0.02
74.50 0.01 0.01, 0.01 0.01 0.01; 0.01, 0.01
88.50 0.00 0.01! 0.01 0.00 0.00' 0.00 0.00
105.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00]
125.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
149.00 0.00 0.00 0.00 0.00 0.00 0.00! 0.00
177.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00||
210.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00]|
250.00 0.00 0.00 0.00 0.00/  0.00 0.00 0.00]|

Analyst: Dr. Brian Haskell
Report Date: Feb. 2,1998

LRC ID AB00092

311071



University of Minnesota Limnological Research Center

Sample: AB00095
Processing: >15 minutes wrist-action shaker in 0.25% Calgon followed by 45 seconds ultrasonication.

Particle Size Analysis Results

External Services Organization

Client: Northeast Analytical/O'Brien&Gere Engineers, Inc.

Other Comments:

9.00 +
8.00 +
{ Run 1 ‘
| Run2 |

7.00 + | Runs |
; : Rund4 !
f 6.00 — | Runs
i ; | Runé |
! | N a
{ §’ 5.00 + 5 Average |
. E
! 3] :
i o© 4.00 -+
! [~ !
| | |
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|
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| Channel Size (um) |
| B

Average |Run1 Run 2 Run 3 Run 4 Run 5 Runeg
01/30/98 |01/30/98 |01/30/98 |01/30/98 |01/30/98 |01/30/98

Ti 17:16:02 |17:16:56 [17:17:48 [17:18:40 [17:19:34 [17:20:26
Mean (u) 8.08 7.43 7.39 7.39 7.47 9.09 90.68]
fIMed. () 6.12 5.83] 5.80 5.79 5.86 6.51 6.96||
StdDev () 7.04 5.91 5.84 6.00 6.01 8.91 9.55]
Skew. 0.28 0.27] 0.27 0.27 0.27 0.29 0.29)
Kurt. 28.04)  14.53]  12.70|  47.08]  41.40  26.84]  25.70|
C. of Var. B86.13]  79.54  79.09]  81.16]  80.39]  97.96  98.64|
Counts 13208.46|  13342] 13137  13008]  12038] 13351, 13474

Sample: AB00095

LRC ID AB00095

311072
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Particle size distributions in percent per size

channel

[IDiameter (um) JAverage |Runi Run 2 Run3 Run4 Run5 Runé
01/30/98 |01/30/98 [01/30/98 |01/30/98 [01/30/98 |01/30/98
17:16:02 |17:16:56 [17:17:48 |17:18:40 [17:19:34 [17:20:26
0.48 0.30 0.39 0.34 0.21 0.08 0.39 0.38|
0.58 0.33 0.37 0.40 0.42 0.17 0.33; 0.32
0.69 0.61 0.65 0.65 0.63 0.76 0.49' 0.47
0.83 0.89 0.84 0.87 0.96 0.97 0.87 0.81
0.97 1.03 1.05 1.10 1.03 1.01 1.02 0.96
1.16 1.36 1.44 1.48 1.42 1.33 1.25 1.23
1.38 1.93 2.10 2.05 2.00 2.10 1.69 1.64
1.66 2.62 2.68 2.70 2.76 2.78 2.45 2.36
1.94 3.48 3.57 3.65 3.67 3.57 3.30 3.11
2.33 4.60 4.80 4.88 4.80 4.80 4.31 4.02
2.76 5.84 6.12 6.15] 6.24 6.25 5,26 5.02
3.28 6.42 6.66 6.73 6.86 6.73 5.89 5.65)
3.91 7.93 8.30 8.28 8.31 8.28 7.48 6.95
4.66 8.23 8.57 8.51 8.68 8.54 7.90. 7.19
5.53 8.08 8.42| 8.30 8.20 8.42 7.80 7.33]|
6.56 8.49 8.88 8.53 8.70 8.44 8.25 8.10
7.81 8.20 8.06! 8.38 8.33 8.43 7.79 8.18
9.31 7.58 7.47. 7.60 7.68 7.77 7.46 7.51
11.06 6.56 6.55' 6.46 6.32] 6.52 671 681
13.13 5.38 5.25 5.04] 4.99 4.96 5.75 6.29]
15.63 3.45 3.08' 3.19, 3.07 3.15 3.74 4.48
18.63 2.41 1.98. 2.06| 2.09 2.14 2.95 3.27
22.13 2.41 1.98 2.06 2.09! 2.14 2.95, 3.27
26.25 1.64 1.32! 1.24 1.27) 1.36 2.30/ 2.37,
31.25 1.15 0.82, 0.76 0.75 0.80 1.84 1.96
37.25 0.65 0.36 0.36 0.33 0.37 1.11 1.36
44.25 0.38 0.16| 0.16 0.16 0.17 0.87 0.96
52.50 0.22 0.07. 0.07 0.07 0.07 0.43 0.61
62.50 0.13 0.03i 0.03 0.03 0.03 0.31 0.35
74.50 0.06 0.01. 0.01 0.01 0.01 0.16 0.16
88.50 0.02 0.01. 0.00 0.01 0.00 0.06 0.06
105.00 0.01 0.00/ 0.00 0.00 0.00 0.03 0.02
125.00 0.01 0.00' 0.00 0.00 0.00 0.01 0.02
149.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02
177.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
210.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
250.00 0.00 0.00/ 0.00 0.00 0.00 0.00 0.00)|

Analyst: Dr. Brian Haskell
Report Date: Feb. 2,1998

LRC ID AB00095
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Sample: AB0O121

Particle Size Analysis Results
University of Minnesota Limnological Research Center
External Services Organization

Client: Northeast Analytical/O'Brien&Gere Engineers, Inc.
Processing: >15 minutes wrist-action shaker in 0.25% Calgon followed by 45 seconds ultrasonication.

Other Comments:
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' | Run 1

l f Run 2
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| 7.00 | ’ Run 3
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| T O 3 KN O ® Q0 © - QN BBy S S o
: O O O = > N M I M~ - 10 N -~ < N 00 1O~ O
: - *~ N o < © w (8%} ™~ lg
Channel Size (um)

Average |Run 1 |Run 2 Run 3 Run 4 Runb !Run 6
01/30/98 |01/30/98 |01/30/98 |01/30/98 |01/30/98 [01/30/98

Ti 17.05:44 117:06:36 |17:07:30 117:08:22 [17:09:16 |17:10:08
Mean (1) 10.12 9.98 9.98 10.04 10.10 10.33 10.28}|
iMed. () 7.59 7.53 7.52 7.55 7.59 7.68 7.69)
StdDev (u) 9.39 9.06 9.37 9.34 9.30 9.57 9.70]]
Skew. 0.27 0.27 0.26 0.27 0.27 0.28 0.27Y
Kunt. 5323] 36.04] 6808 5839 4684 3948  69.68|
C. of Var. 92,79 80.79/ 93.91 93.01 82.07 92.56 94.39l
Counts 10251.54|  10385]  10256|  10224|  10244|  10206] 10194

Sample: AB00121

LRC ID ABOO121
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Particle size distributions in percent per size channel

_ ﬂDiameter (um) |Average |Run1 Run?2 Run 3 Run 4 Run5 IRun 6
o~ 01/30/98 |01/30/98 |01/30/98 |01/30/98 |01/30/98 (01/30/98
17:05:44 |17:06:36 |17:07:30 [17:08:22 (17:09:16 |17:10:08

0.48 0.16 0.12 0.17 0.11] 0.11 0.27| 0.20

0.58 0.27 0.28 0.23 0.16 0.4 0.30 0.18

0.69 0.48 0.47 0.47 0.46 0.47 0.50 0.50

0.83 0.63 0.66 0.66 0.66 0.68 0.55 0.58)

0.97 0.72 0.70 0.75 0.73 0.71 0.74 0.73

1.16 0.98 0.95 0.96 0.99 1.02 1.02] 0.96

1.38 1.42 1.41 1.42 1.40| 1.39 1.41] 1.50

1.66 1.89 1.89 1.91 1.98 1.92 1.82 1.81

1.94 2.56 2.56 2.64 2.59 2.52 2.51 2.53|

2.33 3.47 3.39 3.52 3.52 3.49 3.50 3.38

2.76 4.49 4.49 455 4.52 4.51 4.42 4.47
3.28 4.93 5.02 5.02 5.03 4.93 4.79 4.79

3.91 6.42 6.57 6.51 6.42 6.34 6.20 5.49

4.66 7.05 7.14 7.19 7.01 7.02] 685  7.10

5.53 7.66 7.95] 7.61] 7.75 7.55| 7.67] 7.46

6.56 8.33 8.27| 8.37 8.47 8.41] 8.34, 8.11

7.81 8.71 871, 894 8.75, 8.66 8.50, 8.71

9.31 8.16 8.20| 8.25 8.16| 8.14] 795 828

11.06 7.62 7.93! 7.38 7.58 7.59 7.62] 7.64

13.13 6.84 6.63)  6.79 6.87 6.91 6.95 6.88

— 15.63 5,07 4.95 5.07 5.05| 5,00 5.14 5.12
18.63 3.80 3.72] 3.69 3.67! 3.84 3.99 3.89

22.13 3.80 3.72! 3.69 367  3.84 3.99 3.89

26.25 2.91 2.95 2.71 277 2.85 3.15 3.05

31.25 2.23 2.09 2.14 2.27 2.19 239  2.31

37.25 1.41 131 1.36 1.41 1.46 1.48 1.45

44.25 0.81 073 078 0.78 0.82 0.90 0.86

52.50 0.45 0.43| 0.41 041 046 0.52] 0.48

62.50 0.24 0.23 0.23 0.22 0.23 0.27 0.25

74.50 0.13 0.13 0.13 0.12 0.12 0.14 0.14

88.50 0.06 0.06 0.06 0.05 0.06 0.07 0.07

105.00 0.03 0.03 0.03 0.03 0.03 0.03 0.04

125.00 0.02 0.01 0.02 0.02] 002 0.02 0.02

149.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01

177.00 0.01 0.01] 0.01 0.01 0.01 0.01 0.00
210.00 0.00 0.00 0.00 0.00; 0.00 0.00, _ 0.00]
250.00 0.00 0.00 0.00 0.01 0.00 0.01] 0.00]!

Analyst: Dr. Brian Haskell
Report Date: Feb. 2,1998
B

LRCID AB00121
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NORTHEAST ANALYTICAL, INC.

301 Nott Street, Schenectady, N.Y. 12305
(518)346-4592

Fax (518)381-6055

CHAIN OF CUSTODY RECORD

CLIEN\*\IJNLJQ 2 Aﬂ’([ 4y« O,Z.u‘.

PROJ ECT l/'I’ROJE(,T NAME:

W P

# OF

REQUIRED TURN AROUND TIME:

CLIENT CONTACT: ? ahe it _) { ’/J LOCATION (CITY/STATE) ADDRESS: ;2:«
DUE DATE: PHONE: 3((6 L/S"i g G—é H (A()l(;:rjv* @,( { S ERS —
SAMPLE ID DATE TIME MATRIX GRAB/COMP NEA USE ONLY 1 2 3 7
Shaok L=y [/ 60rs| waler [Comp | AR0009d__ |1 | X
N\rf os(r thnfog | boaS| Waler | Grab | ARgoOG=s |\ |
/\n\" Zdl- 2 lhafag loscto ] waler | ¢ "’w(f ARYVIOY% L X
Masec (o l/(o/ 0500| Waler | cawy | ARNOOTY |1 | ¥
HEM Jqd.2W-< lifolog 10120 ] plelor| o b | ARO0 (15 1y
AN AY.25 - < |i/nlag] 20 | )ater fon | Apooli€ 1| x
MM 150 Sw-« [ 1l iR 11 as | vater| ¢ pat Abooll 9 | Ix
H R M Jeg. 5% - Hinhz (n:rs {uefer |6 rsf A 500130 B
SCA-% Hofag| 1148 [\neler | o | AEOOIY HE
Wace s Cr Vio '] 100 fyater | Gral, ARty |1 |x
- . ! ~ Al -
Shank Lifl i [10: 0] brmtW| ~rab | Ai200 130 |t |~
PARAMETER AND METHOD SAMPLE BOTTLE: TYPE SIZE PRES. SAMPLED BY (PRINT): NAME OF COURIER (IF USED):
: C"trl?\h-’\ C);Z.L’_ ) COMPANY: \C_CJEX
3 RELmqummn BY: Piks 2 RECEIVED BY:
.ln ‘ /.‘.- / ¥} J ; ~
‘ pafe: / . DATE: TIME:
s 11
6 m:uNQUlsm :D BY: RECEIVED BY:
! PATE: DATE: TIME: g
NOTE: THE NUMBERED COLUMNS ABOVE CROSS REFERENCE TIIE NUMBERED COLUMNS FROM TOP RIGHT OF SHEET i
AMBIENT OR CHILLED TEMP PROPERLY PRESERVED: Y N | COC TAPE Y N | RELINQUISHED BY: RECEIVED BY: ‘ 3
NOTE: NOTE: Lo\
RECEIVED BROKEN OR LEAKING YES NO | RCVD W/l HOLDING TIMES: Y N | COC DISCREPANCIES Y N | DATE: DATE: TIME:
NOTE: - NOTE: NOTE:
WiIOTE COrY TO LABCRATCR YELLOW PINK COPY TO SAMPI YD



2 LRC-ESO Particle Size Analysis Information 1/28/98

Computer output gives the following data (normally in rows, not columns), with some examples:
Date 8/13/96
Time 17:15:38
ID Code FS_6_20
Material River Sed
Operator BIH
Standard File usually blank
Stir Speed 0
Concentration usually blank
Signal Str. 208
Focus Depth 2.83
Dispersant Calgon 0.25%
Additives H202 _
C.toAvg. 5 Number of cycles averaged
Update Time 1 Cycle duration

38 rows showing the distribution data in the following size catagories (micron): 0.4, 0.4844, 0.5781, 0.6875, 0.8281,
0.9688, 1.156, 1.375, 1.656, 1.938, 2.328, 2.757, 3.281, 3.906, 4.656, 5.531, 6.563, 7.813, 9.313, 11.06, 13.13, 15.63,
18.63, 22.13, 26.25, 31.25, 37.25, 44.25, 52.5, 62.5, 74.5, 88.5, 105, 125, 149, 177, 210, 250,

Mean (um)

Med. (um)

StdDev (um)

Skew., Kurt.

C. of Var.

Counts Total counts in sample (a function of concentration and scanning time).
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NORTHEAST ANALYTICAL
ENVIRONMENTAL LAB SERVICES

'»..JL"U‘\_.‘VL)\M&\__JM_

Note: ND (Not Detected) Denotes analyte not detected o a concentration greater than the PQL

POL (Practical Quantitation Limit) Denotes fowest analyte concentration reportable for the sample

24 ’ 71 » /
AUTHORIZED SIGNATURE:.///.' //1 7/7(7/0@,«

"/ “hicast Analvtical. Inc.

2rt E. Wagner. Laboratory Director

NY STATE DEPARTMENT OF HEALTH CERTIFIED LAB

"~ 301 Nott Street, Schenectady, NY 12305
(518) 346-4592 + FAX (518) 381-6055
CERTIFICATE OF ANALYSIS
2/4/98
O'BRIEN & GERE ENGINEERS
5000 BRITTONFIELD PARKWAY
PO BOX 4873
SYRACUSE.NY 13221
CONTACT: WILLIAM AYLING
MATRIX : WATER DATE SAMPLED: 1/10/98
DATE RECEIVED: 110,98 TIME: 17:05 PROJECT: 612.245.518
SAMPLED BY': W.AYLING LOCATION: HUDSON RIVER-WCM HIGH FLOW
CUSTOMER PO: N/'A LAB ELAP #: 11078
DATE
NEA ID: CUSTOMERID ; METIHOD: RESULTS PQL UNITS TESTED
ABO0OY2  SHOOK KILL-1] Total Organic Carbon 17000 2200 mg/kg 2/3/98
_ABOBO9S MOSES CR Total Organic Carbon 7600 2000 mg/kg 2/3/98
ABO0OO9]  SHOOK KILL-2 Total Organic Carbon 17000 2700 mg/ke 2/3/98
ABOODY9  MOSES (R Total Organie Carbon 13000 2400 mg/kg 2/3/98
’ ABOOLT7  TIRM 194 2W-5 Total Organic Carbon 72000 4000 mg/ke 2/4/98
) ‘ COTIR HIRM 194265 Total Organic Carbon S2000 4400 mg/kg 2/4/98
Lot0119 0 HIRM IR SW.S Totd Organic Carbon 29000 3400 mg/kg 2/3/98
ABOO120 HRM 188.5k-5 Total Organic Carbon =36000 4700 mg/kg 2/4/98
ABOOIZL  SCHE-S Total Organic Carbon 73000 6800 mg/kg  2/4/98
ABOOIZ9  MOSES CR Total Organic Carbon 7900 2000 mg/kg 2/3/98
ABOOI30  STIOOK KILL-3 Total Organic Carbon 24000 3000 mg/kg 2/3/98



v’}ORTHEAST ANALYTICAL, INC.

301 Nott Street, Schenectady, N.Y. 12305

)

CHAIN OF CUSTODY RECORD

WIHITE COPY TO LABORATORY

YELLOW COPY TO GENERATOR

PINK COPY TO SAMPLER

(518)346-4592  Fax (518)381-6055
CLIE , PROJECTIPROJECT NAME: i REQUIRED TURN AROUND TIME:
N—Vé{\('[’\gag‘{ A'qﬂ[(ﬂ I(ﬂ' O.i“(- \.{7 ’ 2‘ : '} q ‘)’ S' !kg t0OF
CLIENT CONTACT: ‘Pr\‘ae A ST Nd LOCATION (CITY/STATE) ADDRESS: e
DUE DATE: PHONES: 346' ‘/S(’g G£ H'WJSO“ £‘“§ - REMARKS
SAMPLE 1D DATE TIME MATRIX GRAB/COMP NEA USE ONLY t 2 3 4 5 7 )
Shook Lill-1 |1/ | 6ois| Waler |Comp | ARo00GA | 1 | X | X
| WasesCr tholog| poas| Waler | Grab | ARgo0Gs | 1 [~ [x “
Shanp Fill- lafag loscio] waler | Cawg | ARONOYS P>
MesesCp Lioftg 10500] waker | cate | ARAOOTT |1 [ ¥ [¢
HRM 19e.awW-<  fijofaglto20] badaricon b AR5 [t [ [y
HOM [A4.35-<C |1/ f98]10:30 | \aban |/ | Apooli€ ) x|y
HIMIga sw-« i (B [ 1:as | weter | ¢ ral ABaoll 9 L Ix |x '
HRMIggse-S |1/l |11 [isfer Jersf | ABOORO 1 | [y
SCRA-% ofagl NS paler | pan e | Ai20010] | x [«
Maces Cr o f#] 100 waler | brraly | A Pew) (29 6
LShonk Lill Unf1g | 10: €0 bratW| ~yab | AR0O 130 |t [ > |x |
PARAMETER AND METHOD SAMPLE BOTTLE: TYPE SIZE PRES. SAMPLED BY (PRINT): NAME OF COURIER (IF USED):
' Groam Size COMPANY: \C{(Q g X
P Ipc
RELI ¥: i) A Y:
3 Ll ?;jl}s;;r }c‘l:‘,) Zi> RECEIVED BY
| DAé: / TIME: . *| DATE: TIME:
: /y /7//‘7 T 315
§ RELIN’QUIS"ED 8Y: RECEIVED BY: ) "
2 DATE: TIME:
DATE: TME:
NOTE: THE NUMBERED COLUMNS ABOVE CROSS REFERENCE THE NUMBERED COLUMNS FROM TOP RIGHT OF SHEET :_*’_‘
AMBIENT OR CHILLED TEMP PROPERLY PRESERVED: ¥ N | coc Tape Y N | RELINQUISHED BY: RECEIVED BY: B
NOTE: NOTE: '
RECEIVED BROKEN OR LEAKING YES NO | RCVD WA HOLDING TIMES: Y N | COCDISCREPANCIES Y N | DATE: TIME: DATE: TIME: o
NOTE: NOTE: NOTE: |
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Data validation summary
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Appendix G. Data validation summary

The PCB analytical data (NEA 1990) generated for the January 1998 High
Flow Monitoring Program were evaluated based on quality assurance/quality
control (QA/QC) criteria established by the United States Environmental
Protection Agency (USEPA), New York State Department of Environmental
Conservation (NYSDEC), and criteria presented in the quality assurance
project plan (QAPP; O’Brien & Gere 1992). Validation procedures were
based on contract laboratory program (CLP) data validation guidelines
developed by the USEPA. Minor deficiencies in the data generation process
resulted in approximation (flagged with a “UJ” or “J”) of sample data.
Approximation of a data point indicates uncertainty in the reported
concentration of the analyte, but not its assigned identity.

The conservative assumptions used in the development of conclusions made
based on these analytical results allow for the quantitative use of
approximated analytical data while still adhering to the project data quality
objectives (DQQOs) which are quantitative and qualitative statements
specifying the quality of the environmental data required to support the
decision making process. DQOs define the total uncertainty in the data that
is acceptable. For this investigation, the DQOs require that the total
uncertainty of the analytical data remain within an acceptable range so as not
to hinder the intended use of the data. The data is intended to be used to
support both qualitative and quantitative conclusions concerning the
potential sources or migration pathways of PCBs at the site, to support
engineering evaluations of potential remedial response activities, and to
support the assessment environmental risks from PCBs.

This approach to the use of analytical data is consistent with the guidance
presented in the USEPA Human Health Evaluation Manual (USEPA 1989).
Specific QA/QC deviations that resulted in qualification of sample data are
presented in the data validation technical memorandum (O’Brien &Gere
1999). Additional information on the impact of deviations from QC
measurements on the analytical data was found in the Guidance for Data
Usability in Risk Assessment (USEPA 1992). A summary of the results of
the data validation process is presented in Table G-1 (O’Brien & Gere
1999).

The analytical data are summarized in terms of its usability for these site
characterization purposes. The primary objective of the 1998 High Flow
Monitoring Program was to evaluate the potential for pulsed loading of
PCBs during a high flow event. Validation of the PCB data in this report

Final: April 22, 1999
(i:52/612245/5_(98hiflo/append/ap_g.wpd)

G-1 O'Brien & Gere Engineers, Inc.
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1998 High Flow Monitoring Program Appendix G

indicated that the DQOs defined in the QAPP were met. The adherence of
the data to the precision, accuracy, representativeness, comparability, and
completeness (PARCC) parameters presented in the QAPP are summarized
below.

Precision is measured through field duplicate samples. For this sampling
program, field duplilcate analyses were within the expected ranges.

Accuracy of a compound measurement is indicated by recoveries of matrix,
blank, and surrogate spikes, internal standard area performance,
calibration, chromatographic resolution, compound quantitation, and
compound identification criteria. For this sampling program, 10
environmental samples were qualified for chromatographic resolution
deviations.

Representativeness of the analytical data is assessed by review of holding
times, sample preservation, extraction procedures, and blank unalyses.
For this sampling program, none of the data were qualified for holding
time deviations or blank contamination.

Comparability is not compromised provided that the analytical methods did
e not change over time. A major component of comparability is the use of
standard reference materials for calibration and QC. These standards are
compared to other unknowns to verify their concentrations. Standard
analytical methods, reporting procedures, and USEPA traceable
standards were consistently used by NEA. In September 1997, the lab
began using a revised Green Bay mixed Aroclor congener distribution
standard. Data collected prior to September 1, 1997 were adjusted to
match this analytical adjustment by using calibration correction factors.
Therefore, comparability of data collected before and after September 1,
1997 is not compromised.

Completeness is defined as the percentage of sample results that have been
determined to be usable during the data validation process.
Completeness or the percent usability of the data, for this investigation
was 100%. The percent usability calculation did not include an
assessment of QC samples (blind duplicate samples and equipment
blanks) collected to aid in the evaluation of environmental sample data.

Overall, the analytical data are of sufficient quality to meet the project DQOs
and may be used for qualitative and quantitative purposes. These uses
include, but are not limited to, performance of human health and ecological
risk assessments, evaluation of remedial alternatives, and estimation of the
nature and extent of PCBs at the site.

Final: April 22, 1999 G-2 O'Brien & Gere Engineers, Inc.
(i:52/612245/5_(98hifio/append/ap_g.wpd)
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1998 High Flow Monitoring Program _ _ Appendix G

In addition to qualifiers identified during data validation, the data were also
reviewed for potential laboratory contamination of samples. Laboratory
contamination with Aroclor 1260 was detected in wipe samples collected
from laboratory equipment during October 1997. The laboratory reportedly
discarded associated laboratory ware and cleaned laboratory surfaces.
Detection of PCBs in an equipment blank collected for the Post-Construction
Remnant Deposit Monitoring Program (PCRDMP) in October 1997 may
also be associated with the laboratory contamination.

Additional sample results may be approximated due to this problem. Water
column samples with heptachlorobiphenyls are uncharacteristic of data
typically collected in upper Hudson River. Weight percent concentrations
of heptachlorobipheny! greater than 3 percent are likely due to the presence
of Aroclor 1260 contamination. Detection of weight percent concentrations
of heptachlorobipheny! less than 3 percent may be due té environmental
Aroclor 1254 in the river or Aroclor 1260 contamination. Due to the
uncertainty associated with the laboratory contamination, samples containing
detectable heptachlorobiphenyls were qualified as approximate as
summarized in Table G-2.

Final: April 22, 1999 G-3 O'Brien & Gere Engineers, Inc.
(i:52/612245/5_/9Bhiflo/append/ap_g.wpd) :
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Appendix G

Table G-1. Data validation results.

Date PCB Section

Collected Field ID Lab ID (ng/l) Qualifier Reference Deviation

1/9/98 EQBL KEM96A AB00122 <11 UuJ 415 surrogate recovery

1/9198 EQBL KEM95 AB00116 <11 uJ 412 chromatographic resolution
1/9/98 EQBL KEMS6A AB00122 <11 uJ 41.2 chromatographic resolution
1/10/98 HRM 194.2W-5 AB00117 43 J 4.1.2 chromatographic resolution
1/10/98 HRM 194.2E-5 AB00118 77 J 4.1.2 chromatographic resolution
1/10/98 HRM 188.5W-5 ABOD119 204 J 412 chromatographic resolution
1/10/98 HRM 188.5E-5 AB00120 192 J 4.1.2 chromatographic resolution
1/10/98 SCH-5 AB00121 310 J 41.2 chromatographic resolution
1/10/98 HRM 194.2W-8 AB00123 137 J 41.2 chromatographic resolution
1/10/98 HRM 194.2E-6 ABOO124 49 J 4.1.2 chromatographic resolution
1/10/98 HRM 188.5W-6 AB00125 192 J 4.1.2 chromatographic resolution
1/10/98 HRM 188.5E-6 AB00126 230 J 4.1.2 chromatographic resolution
1/10/98 SCH-6 AB00127 340 J 4.1.2 chromatographic resoiution
1/11/98 EQBL HRM 194.2 AB00137 <11 uJ 415 surrogate recovery

Source: O'Brien & Gere Ef;%ineers, Inc. 1999. Hudson River PCB Monitoring Programs-1997 Hi

Monitoring Program, 1997 Thompson Island Pool Studies, and 1998 High Flow Event Monitoring

Memorandum. Syracuse, NY: O Brien & Gere Engineers, Inc. April 199!

rogram: Data

h Flow and Suspended Solids
alidation Technical

Final:

April 22, 1999

(i:52/612245/5_/98hiflo/append/ap_g.wpd)
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1998 High Flow Monitoring Program Appendix G

Table G-2. Water column samples containing heptachlorobiphenyl

Date PCB Hepta-CB
Collected Field ID Lab ID {ngll) (wt%) Qualifier
1/9/98 SCH-1 ABO00096 253 0.9 J1
1/10/98 HRM 184.2E-5§  AB00118 77 0.8 J1
1/10/98 HRM 184.2E-2  AB00100 190 - 1.8 J1
1/10/98 HRM 194.2E-3  AB00106 87 22 J1
1/10/98 HRM 194.2W.6  AB00123 137 0.4 J1
1/10/88 SCH-5 ABO0121 311 0.3 J1
1/10/98 DUP-2 ABO0115 286 0.5 J
1/10/98 SCH-2 AB00102 517 0.5 J1
1/10/98 SCH-4 ABOO114 283 1.0 J
1/10/98 HRM 188.5E-6  ABO0126 230 .04 J1
1/10/98 HRM 188.5E-4  ABO0113 210 1.3 J1
1/10/98 HRM 188.5W-2  AB0O101 161 2.1 J1
Source: O'Brien & Gere Engineers, Inc.

Final: - April 22, 1999 G-6 O'Brien & Gere Engineers, Inc.
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