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ABSTRACT
 

The New Bedford Harbor Superfund Site is contaminated with polychlorinated biphenyls (PCBs), heavy 
metals and other chemicals. Remediation of the site will include dredging contaminated sediments from 
the harbor to final placement in shoreline confined disposal facilities (CDFs). 

This report focuses on the dredging component of the remedial design and presents results of the 
August 2000, Pre-Design Field Test (PDFT). The main objective of this PDFT was to determine site 
specific dredge performance values for use in developing a full-scale remediation plan. The PDFT 
demonstrated and recorded performance data including dredge production, accuracy, slurry solids 
concentration, and air and water quality impacts. 

Foster Wheeler Environmental Corporation subcontracted with Bean Environmental LLC for the delivery 
and demonstration of a hybrid environmental mechanical/hydraulic excavator dredge. The hybrid dredge 
was designed to enable accurate dredging of the contaminated sediment, minimize the amount of water 
added during the slurry pumping process by recycling water decanted from the slurry effluent, and 
minimize the potential for adverse environmental impacts. The dredging system delivered to the site for 
the PDFT included a portable, shallow draft barge platform, a Horizontal Profiling Grab bucket (HPG), a 
Crane Monitoring System (CMS), the Bean patented Slurry Processing Unit (SPU), and a water 
recirculation system. 

Dredge Production 

Dredging was performed to obtain representative production rates over a range of conditions, including 
varying depths, bank height, and chemical and physical conditions. Production monitoring data were 
collected using a number of electronic data collectors and were summarized daily. 

Over the course of the PDFT, the representative average production rate for the dredge was 80 cubic 
yards per hour (cy/hr). It is believed that excavator production could be increased by 20% on a full-scale 
project in the Upper Harbor to approximately 95 cy/hr with system optimization. 

Dredging Accuracy 

The test dredge equipment demonstrated that a mechanical bucket, operated from an excavator with rigid 
connections and a state-of-the-art monitoring and positioning system could achieve a +/- 4-inch vertical 
dredging accuracy based on comparison of the PDFT post-dredge survey with the target depths. An 
accuracy evaluation showed that 95% of the test area was dredged to within 6 inches (in.) of the target 
depth, and 90% of the test area was dredged to within 4 in. 

Another component of the dredging accuracy evaluation was development and testing of a "visual" 
method to determine dredging depth. The visual method provides a fine-tuning of the dredge plan based 
on the continuous observations of the "clean" underlying clay layer. The goal of the visual method is to 
minimize removal of the underlying clay layer to eliminate unnecessary dredging, and further costly 
processing and storage. 

Solids Concentration of Dredge Slurry 

Average solids concentration values recorded by the SPU system over sustained dredging periods ranged 
from 13.3% to 16.3% solids by weight. These concentrations were achieved in dredge areas having 
in situ sediments with average solids concentrations of 32% to 43% solids by weighl. 
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The use of the SPU system on the cleanup of the Upper and Lower Harbors, could reduce the volume of 
water transported and treated by an estimated 50% to 70% below that required for a hydraulic cutterhead 
system. 

Recirculation System 

A water recirculation system was integrated with the test dredge to evaluate the feasibility of recycling 
water generated by the hydraulic transport process. The recirculation system was highly effective in 
essentially creating a closed loop system, whereby the only water added to the dredge process was that 
entrained in the dredge bucket. Without the recirculation system, the volume of water added would be 
approximately 320% of the in situ volume. The recirculation system operated without any significant 
problems, and confirmed the feasibility of using such a system on the full-scale remediation. 

PCS Removal Efficiency 

A secondary objective of the PDFT was to evaluate this new dredging technology with regard to site 
specific cleanup levels. The dredge performed quite well in this regard. The average sediment PCB 
concentration (upper one foot) was reduced from 857 ppm to 29 ppm over the dredged area. This met the 
clean up criteria of 50 ppm for the Lower Harbor and approached the criteria of 10 ppm for the Upper 
Harbor. Based on experiences during the PDFT, it was determined that remedial dredging to 10 ppm is 
possible through the use of modified operational procedures and project design. 

Water Quality Monitoring 

Water quality monitoring revealed only a very limited impact on the water column from the actual 
dredging in terms of both PCBs and suspended solids. The detected elevations of these parameters were 
within the range of fluctuations normally found in the Harbor with changing environmental conditions. 
This limited impact was attributed to the bucket design and the method of operation. Larger increases in 
water column suspended solids and PCB concentrations were attributed to dredging support activities. 

Air Quality Monitoring 

Flux chamber samples and ambient air samples were collected to achieve various objectives during the 
PDFT. Overall, this air sampling indicated that CDFs will be a more significant PCB emissions source 
than the dredging platform. 

Wastewater Treatment 

Results of the wastewater treatment pilot study showed that granular activated carbon when used with 
clarification and filtration can remove PCB concentrations to below the site-specific discharge limit of 
0.065 milligrams per liter (mg/L) per Aroclor. The study also showed that sludge generated from 
wastewater treatment plant operations could be dewatered using a plate and frame filter press. 

Comparison with Baseline Dredge Technology 

A comparison was made between the key performance areas evaluated during the 1989 Pilot Dredging, 
1995 Hot Spot Dredging and 2000 PDFT events. The Ellicott 370 HP 10-inch hydraulic cutterhead 
dredge was the established baseline dredge in terms of dredging performance in the former two events. 
The PDFT demonstrated that current state-of-the-art dredge technology, in particular a hybrid 
mechanical/hydraulic dredge with sophisticated environmental controls systems, can attain dredge 
performance values exceeding that of the baseline dredge, particularly in the areas of dredging accuracy, 
dredging production, and solids concentration of the dredge slurry. 
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EXECUTIVE SUMMARY
 

INTRODUCTION 

The New Bedford Harbor Superfund Site is contaminated with polychlorinated biphenyls (PCBs), heavy 
metals and other chemicals. Remediation of the site will be conducted in accordance with the Record of 
Decision (ROD) dated September 25, 1998 which includes dredging contaminated sediments from the 
harbor to final placement in shoreline confined disposal facilities (CDFs). 

This report focuses on the dredging component of the remedial design and presents results of the 
August 2000, Pre-Design Field Test (PDFT) conducted to determine site specific dredge performance 
values for use in developing a full-scale remediation plan. Dredge performance values were previously 
estimated based on results of conventional and alternative hydraulic dredging systems used at the site in 
1989 for a Pilot Dredging Study, and in 1995 for Hot Spot dredging. However, changes in dredge 
technology over the past several years makes it likely that newer technology could improve dredge 
production and other performance values over previous estimates. The PDFT demonstrated and recorded 
performance data including dredge production, accuracy, slurry solids concentration, and air and water 
quality impacts. To reflect full-scale remediation activities to the greatest extent possible, the PDFT was 
conducted over a 100-feet (ft.) by 550-ft. area in the New Bedford Upper Harbor. The PDFT team 
included: the U.S. Environmental Protection Agency - Region I, the U.S. Environmental Protection 
Agency (EPA), Narragansett, RI, Atlantic Ecology Division of the National Health and Environmental 
Effects Laboratory, the U.S. Army Corps of Engineers, New England District (USAGE), the 
Massachusetts Department of Environmental Protection (DEP), Foster Wheeler Environmental 
Corporation (Foster Wheeler), Bean Environmental LLC (BELLC), ENSR International (ENSR), URS, 
Kevric, and CR Environmental. 

OBJECTIVES 

To evaluate the performance improvements of a state-of-the-art environmental dredge technology over 
conventional dredge technology previously used at the site several performance areas were evaluated: 

• Horizontal and vertical dredging; 

• Potential impacts to water quality; 

• Potential impacts to air quality; 

• Dredge production rates in shallow water and sediment with debris; 

• Percent (%) solids concentrations in the dredge slurry and slurry pumping capabilities; and 

• Removal of the contaminated sediment to a given depth. 

A secondary objective of the PDFT was to evaluate this new technology with regard to site specific 
cleanup levels. Additional objectives of the PDFT were to evaluate the effectiveness of applying 
contaminant dispersants and flocculents within the CDF to reduce PCB losses to air, to evaluate 
mechanical dewatering methods and to evaluate the use of granulated activated carbon (GAC) to treat 
wastewater. 
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DREDGING TEST PLAN 

The dredging test plan consisted of dredge technology selection, dredge performance tests, water quality 
monitoring, air quality monitoring, and wastewater treatment. A testing schedule was established to 
ensure that dredge performance testing and monitoring would be captured over five to ten days of 
dredging. In total, four days (from August 10, 2000 through August 13, 2000) were spent performing 
trial dredging during which the dredge system underwent modifications to prepare for test dredging. Test 
dredging was performed over the course of five days (from August 14, 2000 through August 18, 2000). 

DREDGE TECHNOLOGY SELECTION 

Over sixty dredge technologies available in the United States and internationally were screened prior to 
selecting three technologies demonstrating the highest probability for success in meeting the New 
Bedford Harbor project constraints. The technologies selected were: 

• The Bean Technical Excavation Corporation (Bean TEC) Bonacavor 
• The Normrock Industries Amphibex 
• The Ellicott International Series 370 hydraulic cutterhead dredge 

Because the Normrock Industries Amphibex was at the time built on a foreign hull and prohibited from 
operating in navigable waters of the U.S. under the Jones Act, and because adequate performance data 
was already available for the Ellicott 370 hydraulic cutterhead dredge, the PDFT only evaluated the Bean 
type environmental hydraulic excavator. 

Foster Wheeler subcontracted with BELLC for the delivery and demonstration of a hybrid environmental 
mechanical/hydraulic excavator to work along with the Slurry Processing Unit (SPU) previously patented 
by C.F. Bean Corporation, now C.F. Bean LLC, an affiliate of BELLC. The hybrid dredge was designed 
to enable accurate dredging of the contaminated sediment, minimize the amount of water added during 
the slurry pumping process, and recycle the dredge slurry effluent. The dredging system delivered to the 
site for the PDFT included a portable, shallow draft barge platform, a Horizontal Profiling Grab bucket 
(HPG), a Crane Monitoring System (CMS), the Bean patented SPU, and a water recirculation system. 
The main components of the system are described in more detail below. 

Horizontal Profiling Grab Bucket (HPG) 

A HPG was used by BELLC to achieve the PDFT goal of applying mechanical dredging equipment to the 
site. The HPG is a mechanical clamshell bucket developed in the Netherlands, designed to excavate thin 
layers of material with a high degree of accuracy causing minimal spill and turbidity. A hydraulic 
excavator (backhoe) operates the HPG bucket, with rigid connections rather than wire cable, which are 
used with a conventional crane derrick. Since the HPG bucket is actively closed by hydraulic cylinders, 
instead of closing wires, its vulnerability to debris is also significantly reduced. The HPG was designed 
to provide a level cut as opposed to a conventional clamshell bucket's semi-circular or arched cut which 
decreases the need for overlap between adjacent grabs to achieve grade. The HPG is also designed to 
minimize resuspension of sediments by containing the dredged material during excavation and placement. 

Crane Monitoring System (CMS) 

The CMS is an on-board electronic sensor system that provides the dredge operator precise control of the 
bucket while dredging, both in the horizontal and vertical planes, and interprets signals from various 
components of the dredging system onto a computer display. The design dredge prism is based on the 
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interpretation of the core logs by the design team. In using the CMS, the operator dredges in pre-
programmed dredge sets based on a planned horizontal and vertical grid. 

Slurry Processing Unit (SPU) 

To minimize the amount of water delivered to the CDFs, the Bean patented SPU, which has been used 
successfully on other remediation projects to achieve high solids concentrations in the dredge slurry, was 
tested during the PDFT. The SPU system is a proprietary hydraulic slurry transport system that delivers 
high percent solids concentrations by introducing controlled amounts of water to mechanically dredged 
material. 

Recirculation System 

The SPU system is intended to minimize the amount of water added to the dredged material such that the 
dredge slurry density is optimized. Due to the full-scale project parameters and anticipated water 
requirements, additional efforts were made to develop a system that would serve to further minimize the 
volume of water generated during the full-scale project; therefore, a water recirculation system was also 
tested in the PDFT. The recirculation system involved the pumping of decant water from the CDF back 
to the dredge for use as make-up water, thereby creating a closed loop system. 

DREDGE PERFORMANCE TESTS 

The dredge performance tests evaluated three areas: 

1) Dredge performance at removing PCBs: 

• Dredge production over a range of conditions 
• Dredging accuracy 
• Solids concentration of the dredge slurry 
• Recirculation system effectiveness 
• PCB removal efficiency (before and after sediment sampling). 

2) Water Quality impacts within the Upper Harbor caused by dredging operations. 

3) Air Quality impacts at the point of dredging and at the Sawyer Street CDF. 

Dredge Production 

Dredge production monitoring was performed during dredging operations in the PDFT test area. 
Dredging was performed to obtain representative production rates over a range of conditions, including 
varying depths, bank height, and chemical and physical conditions. Production monitoring data were 
collected using a number of electronic data collectors and were summarized daily. Excavator production 
and SPU production affected the overall dredge production. Excavator production was found to be 
dependent upon basic dredge production parameters including bucket capacity, cycle time, depth of cut, 
bank height, and dredge shifting (advances). Over the course of the PDFT, the representative average 
production rate for the excavator was 80 cubic yards per hour (cy/hr) in areas with bank height ranging 
between 1.7 ft. and 2.0 ft. It is believed that excavator production could be increased by 20% on a full-
scale project in the Upper Harbor to approximately 95 cy/hr if the system is optimized. This production 
range would only be attainable in deeper areas of the harbor where access to the dredge areas would be 
unencumbered by a dredge of similar scale, and draft characteristics to that tested during the PDFT. In 
shallower areas, where working of the tides would increase the number of barge movements and reduce 
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the overall dredging efficiency, the dredge production would be anticipated to be significantly less. 
Alternatively, a smaller dredge with less production capacity than that of a dredge of the scale tested 
during the PDFT could be used. In either case, with either a larger dredge working the tides, or with use 
of a smaller dredge, the production range would be on the order of 35 to 50 cy/hr. This is an estimate 
only, based on knowledge of the anticipated reduction in production efficiency (50%-60%) due to depth 
restriction on a larger dredge, and an understanding of production capacity of shallow hydraulic dredges. 
Both the breakpoint at which a larger production environmental dredge would be replaced by a smaller 
dredge, and the production range of that smaller dredge will be better assessed in the 90% Basis of 
Design/Design Analysis for the Dredging Design, to be completed in 2001. 

SPU production was found to be the dredge production limit in testing during the PDFT, due primarily to 
problems with debris clogging. Attempts were made during the PDFT to remedy clogging problems by 
adding water jets in the suction line, welding baffle walls in the hopper, and other operational measures. 
It is believed that by optimizing the debris management system, SPU production will match, or exceed 
that of the excavator production for full-scale remediation. 

Dredging Accuracy 

Dredging accuracy will be key to minimizing the amount of overdredging while still attaining the target 
cleanup goals of the project. The test dredge equipment demonstrated that a mechanical bucket, operated 
from an excavator with rigid connections and a state-of-the-art monitoring and positioning system could 
achieve a +/- 4 inch vertical dredging accuracy based on comparison of the PDFT post-dredge survey 
with the target depths. An accuracy evaluation showed that 95% of the test area was dredged to within 
6 inches (in.) of the target depth, and 90% of the test area was dredged to within 4 in. Most of the points 
that deviate more than 6 in. are in the slope area, to the north and south of the test area. 

Another component of the dredging accuracy evaluation was development and testing of a "visual" 
method to determine dredging depth. The visual method provided a fine-tuning of the dredge plan based 
on the continuous observations of the "clean" underlying clay layer. Laboratory analysis has shown the 
clay layer to contain little to no PCB contamination, and is therefore assumed clean. The goal of the 
visual method is to minimize removal of the underlying clay layer to eliminate unnecessary dredging, and 
further costly processing and storage. In locations where this method was used, the depth of cut was 
reduced from a planned 2-ft. cut, to a 1.7-ft. and 1.8-ft. cut. The visual method was demonstrated as 
having potential for application across the New Bedford Harbor dredge areas where a distinct interface 
between the black organic silt surface layer and underlying, native clean gray clay layer is present. 

Solids Concentration of Dredge Slurry 

Average sustained solids concentration values recorded by the SPU system over sustained dredging 
periods ranged from 13.3% to 16.3% solids by weight. These concentrations were achieved in dredge 
areas having in situ sediments with average solids concentrations of 32% to 43% solids by weight. This 
corresponds to volume concentrations on the order of 40% to 50%. The solids concentration values 
attained by the BELLC dredge were affected by debris clogging. Higher solids concentrations would be 
attainable with inclusion of a more sophisticated debris separation system on the full-scale project. 

The use of the SPU system on the cleanup of the Upper and Lower Harbors could reduce the volume of 
water transported and treated by an estimated 50% to 70% below that required for a hydraulic cutterhead 
system. A specific range of slurry density could be prescribed and provided by the SPU that would best 
accommodate the decanting time, recirculation water pressure, and movement of dredge material disposal 
operations within the CDF's. 
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Recirculation System 

A water recirculation system was integrated with the test dredge to evaluate the feasibility of recycling 
water generated by the hydraulic transport process. The recirculation system was highly effective in 
essentially creating a closed loop system, whereby the only water added to the dredge process was that 
entrained in the dredge bucket. This water addition amounts to approximately 40% of the in situ volume. 
The water was recycled back to the dredge for use as make up water for the SPU system and as jet water 
for debris dislodgment in the suction line. As controlled by the SPU, excess recirculation water was 
directed back to the hopper, from the discharge line, to decrease water content and increase the solids 
concentration of the dredge slurry. The recirculation system operated without any significant problems, 
and confirmed the feasibility of using such a system on the full-scale remediation. 

PCB Removal Efficiency 

The evaluation of the dredge efficiency at PCB removal included two components. The first (primary) 
goal was to evaluate the dredge's ability to remove contaminated sediment to a given depth horizon 
relative to the dredging plan. The dredge performance was highly accurate in this regard. Comparison of 
the target dredge volume with the actual volume dredged yielded an overdredging value of only 16%, 
with vertical accuracy of +/- 4 in. relative to achieving the intended horizon. Comparison on pre- and 
post-dredging sediment PCB concentrations revealed that 97% of the PCB mass was removed over the 
dredged area. 

A secondary objective of the PDFT was to evaluate this new dredging technology with regard to site 
specific cleanup levels. The design included: 1) delineating the 10 ppm PCB concentration horizon 
within the test area; 2) establishing a dredging plan based on that depth; and 3) assessing the dredge's 
ability to remove sediment to that depth. It should be understood that the project goal was not to leave a 
final sediment concentration of 10 ppm (as an average concentration over the upper one foot); this was a 
field test, not a remedial operation. The dredge performed quite well in this regard. The average 
sediment PCB concentration (upper one foot) was reduced from 857 ppm to 29 ppm over the dredged 
area. This met the clean up criteria of 50 ppm for the Lower Harbor and approached the criteria of 
10 ppm for the Upper Harbor. A similar reduction in sediment concentration was observed for the area 
dredged to planned depth and the area dredged to depth based on the visual method. 

The PCB mass remaining after dredging appeared to reside entirely in a thin surface veneer and was 
attributed to recontamination of the dredged area rather than incomplete removal. Potential 
recontamination mechanisms include material sloughing down slope along the sides of a dredged cut, 
material mobilized during bucket impact and retrieval, material mobilized during anchor wire/spud 
repositioning, material mobilized during support vessel operations, and general transport related to tides 
and meteorological events. Adjustments to dredging and operational controls will reduce the influence of 
many of these mechanisms, and, therefore, a corresponding reduction in surficial sediment 
recontamination is expected during full-scale dredging. 

Based on experiences during the PDFT, it was determined that remedial dredging to 10 ppm is possible 
through the use of modified operational procedures and project design. During full scale operations, 
development of a dredge plan and sequencing that proceeds from upslope to downslope and with an 
understanding of the site current (tidal) regime would be made to address some of the recontamination 
effects due to sloughing. Additionally, dredging operational approaches could be employed during the 
full scale project including return sweeps, tighter overlap of bucket grabs, and slower retrieval of final 
bucket grab that would provide for a cleaner bottom surface and reduce sloughing of adjacent areas. As 
confirmation sampling results became available they would be shared with the dredge contractor and the 
operator in particular to modify dredging techniques to obtain a bottom that met the cleanup criteria. 
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Water Quality Monitoring 

The test dredge's ability to minimize environmental impact to water quality by measuring the extent of 
contaminated sediment resuspension and transport was evaluated by ENSR, and represented a joint effort 
by EPA, USAGE, and ENSR. 

To evaluate water quality impacts associated with the PDFT, the following investigations were made: 

•	 Predictive modeling to aid in designing the water quality monitoring field program and to 
assess the utility of modeling for the full-scale remediation effort. In addition, the expected 
suspended sediment concentration resulting from dredging activities under a variety of 
transport assumptions was predicted; and 

•	 Field monitoring to assess sediment resuspension during the dredging operation, to collect 
water samples for laboratory analysis and to ground-truth the predictive modeling. The 
objectives of field monitoring included real-time location and mapping of any turbidity plume 
associated with the dredging as well as collection of water samples at designated stations 
downstream of the dredge for laboratory analysis. The monitoring program was structured to 
document water column conditions in the Upper Harbor over the course of ebb and flood tidal 
events during dredging operations. Water samples were analyzed for total suspended solids 
(TSS) and dissolved and particulate PCBs. An assessment of the correlation of the field 
turbidity and laboratory TSS data as well as the laboratory TSS and PCB data was also 
performed. 

Correlation assessment between the field and laboratory data was made. Water quality monitoring 
provided data over a range of operational and environmental conditions. Upon examination of the data, it 
can be concluded that: 

•	 The actual dredging process (removal of sediments with the hydraulic excavator) appeared to 
have a limited impact on the water column; 

•	 Activities performed in support of dredging (operation of support vessels) appeared to have a 
much greater impact on water quality than the dredging; and 

•	 Normal fluctuations in water quality occur in the Upper Harbor related to changing 
environmental conditions that appear similar or greater in scale than the overall impacts 
related to the dredging operation. 

Air Sampling and Analysis 

Flux chamber samples and ambient air samples were collected to achieve various objectives during the 
PDFT. Flux chamber sampling provided a measure of emissions as an indication of the relative 
contributions from the various operations to the ambient air concentrations. These will also be used to 
support the emissions and dispersion modeling calculations performed as part of developing ambient air 
action levels for upcoming construction work. In addition to flux chamber samples collected in the field, 
sediment from the bench scale dewatering studies was tested at the USAGE Waterways Experiment 
Station (WES) for emissions measurements. 
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PDFT flux chamber sampling provided useful data for evaluating relative emissions from various sources. 
Some key findings are summarized as follows: 

•	 Emission flux measurements do not correlate well with source material concentrations. 
However, they do generally appear to be the highest in association with well-mixed sediment 
and water slurries in the CDF. 

•	 In situ sediments in the mudflat area do not provide the same magnitude of emission flux per 
square area as well mixed sediment in the CDF. However, given the large surface area of the 
exposed mudflats at low tide, these areas and exposed surface water will continue to be a 
significant source of ambient air concentrations of PCBs, as measured during the Baseline 
study. 

•	 Total emissions, calculated as (flux) x (surface area) x (time), are directly proportional to the 
amount of exposed surface area. Accordingly, exposed CDF surface area is a significantly 
greater source of emissions than dredging operations. The contaminated sediments in the 
mudflat areas and the river/harbor surface water remain the largest surface area sources of 
emissions. 

•	 Dredging activities, including the grizzly, hopper, and disturbed sediments in the moon pool 
are relatively small sources of PCB emissions in comparison with the CDF because of their 
lower flux measurements and limited surface area. 

•	 The use of surfactants Dawn and Biosolve to control the sheen at the CDF does not appear to 
be effective at controlling PCB emissions. These limited data suggest that Simple Green may 
be more effective than other surfactants although additional testing is recommended before 
drawing definitive conclusions. 

•	 The silt curtain at the moon pool appears to be somewhat effective at containing disturbed 
sediment thereby reducing the surface area of higher concentration water and the associated 
emissions in the dredge area. 

Ambient air samples were collected to document conditions during dredging and CDF filling operations. 
The results from this study will be used in conjunction with the flux chamber results to support 
development of ambient air action levels, being conducted by Foster Wheeler under a separate task. 

Wastewater Treatment 

Dredging operations conducted as part of the PDFT resulted in generating wastewater requiring treatment 
before final discharge to the harbor. The volume of wastewater generated during the PDFT was 
minimized by the use of the water recirculation system. In an effort to test the performance of the 
equipment and processes proposed for a full-scale wastewater treatment system, a pilot-scale wastewater 
treatment system was used to treat the wastewater generated during the PDFT. Construction of the pilot-
scale system was conducted from August 3, 2000 through September 3, 2000. The system was operated 
from September 4, 2000 through October 13, 2000 to treat over 1-million gallons of wastewater. The 
objectives of the pilot-scale study treatment were to evaluate the treatment efficiency, flexibility and 
reliability of the individual unit operations/processes and confirm the findings of the wastewater 
treatability studies. The individual unit operations that were evaluated in the pilot-scale treatment 
included: 

•	 Chemical addition and settling; 
•	 Ultrafme (0.45 um nominal) sand filtration; 
•	 Granular activated carbon adsorption; 
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• UV/Oxidation; and 
• Sludge dewatering with a plate and frame filter press. 

Water samples were collected before and after each of the unit processes. These grab samples were 
analyzed for TSS, PCBs, and total and dissolved metals (cadmium, chromium, copper and lead). TSS 
data did not indicate substantial removal of suspended solids from any of the treatment processes. Further 
investigation indicated some difficulty with laboratory analysis for TSS due to elevated levels of salts 
present in the samples. For this reason, field turbidity measurements (as NTUs) were taken to be a more 
accurate indicator of suspended solids removal throughout pilot-scale treatment. 

Analysis results also indicate that the contaminants present within the wastewater are strongly associated 
with the suspended particles and by removing these suspended solids the majority of the contaminants can 
be removed from the wastewater stream. However, due to the source of the wastewater (seawater) there 
are colloidal particles present which flocculation, clarification and filtration alone cannot remove. The 
concentration of PCBs and copper associated with these colloidal particles is sufficient enough that the 
wastewater could exceed the discharge limits unless tertiary treatment in the form of activated carbon is 
performed. 

The dewatering component of the wastewater treatment pilot-scale study showed that dewatering can 
reduce the water content and volume of sludge generated during the wastewater treatment process. 
Sludge is generated during the clarification stage and the amount of sludge generated will depend upon 
chemical condition, wastewater flowrates, and system operating hours. 

Comparison with Baseline Dredge Technology 

The Ellicott 370 HP Dragon Series 10-inch (discharge) hydraulic cutterhead dredge, used on both the 
Pilot Dredging Study in 1989 and the Hot Spot Dredging event in 1995 had been established as the 
baseline for the Upper Harbor site in terms of dredge efficiency and performance. Prior studies had 
excluded mechanical dredging techniques for use on these two events due primarily to the inefficiency of 
barge transport to the disposal facility because of shallow operating depths, the perception that a hydraulic 
system left a more uniform bottom surface and concern over resuspension of contaminated sediments. 
Comparison was made of the key performance areas evaluated during the Pilot Dredging, Hot Spot 
Dredging and PDFT events. The three dredging performance evaluations were conducted across different 
test areas with different chemical and physical conditions and with different performance testing/cleanup 
objectives. The PDFT, however, has demonstrated that current state-of-the-art dredge technology, in 
particular a hybrid mechanical/hydraulic dredge with sophisticated environmental controls systems, can 
attain dredge performance values exceeding that of the baseline dredge, particularly in the areas of 
dredging accuracy, dredging production, and solids concentration of the dredge slurry. In terms of 
impacts to the environment, for both the baseline dredge technology (hydraulic cutterhead) and the PDFT 
state-of-the art test dredge, water quality was found to be impacted by support vessels and anchor 
movements more so than the dredging operation itself, and air quality was found to be impacted more at 
the CDF than at the point of dredging. 

CONCLUSIONS 

A state-of-the-art hybrid mechanical/hydraulic dredging system demonstrated dredge performance values 
exceeding that which have previously been achieved at the New Bedford Harbor site in the areas of 
dredge production, accuracy, and slurry solids concentrations. Both the sediment removal data and PCB 
data acquired indicate that the dredging technology used for the PDFT is very efficient and has a high 
probability of achieving sediment PCB clean-up goals established for Upper New Bedford Harbor. 
Furthermore, given the data set collected during this study, the question of residual contamination due to 
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sloughing or migration should be able to be addressed logistically by modifying certain dredging 
procedures during a full-scale remediation. For full-scale remediation activities, the following dredge 
performance design values are recommended: 

Dredge Performance Parameter Recommended Design Value 
Dredging Production, Water Depths greater than 4 ft. ' 95 cy/hr 
Dredging Production, Water Depths between 2 ft. and 4 ft. ' 35 cy/hr 
Dredging Accuracy, Vertical Plane, to Design Depth + / - . 4 f  t 
Dredging Accuracy, Vertical Plane, using Visual Approach + /- .5 ft 
Dredging Accuracy, Horizontal +/- 1 . 5 f t 
Average Solids Concentration of Dredge Slurry 2 10% - 20% solids by weight 
Use of Recirculation System for reuse of Dredge Effluent Water from CDF Recommended 

Based on minimum of 10 hr. operating day
 

Will vary depending on in situ density of dredged sediment
 

Water quality monitoring revealed only a very limited impact on the water column from the actual 
dredging in terms of both PCBs and suspended solids. The detected elevations of these parameters were 
within the range of fluctuations normally found in the Harbor with changing environmental conditions. 
This limited impact was attributed to the bucket design and the method of operation. Larger increases in 
water column suspended solids and PCB concentrations were attributed to dredging support activities. 

Flux chamber samples and ambient air samples were collected to achieve various objectives during the 
PDFT. Overall, this air sampling indicated that CDFs will be a more significant PCB emissions source 
than the dredging platform. 

Results of the wastewater treatment pilot study showed that granular activated carbon when used with 
clarification and filtration can remove PCB concentrations to below the site-specific discharge limit of 
0.065 milligrams per liter (mg/L) per Aroclor. The study also showed that sludge generated from 
wastewater treatment plant operations could be dewatered using a plate and frame filter press. 
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1.0 INTRODUCTION 

The U.S. Environmental Protection Agency (EPA) entered into an Interagency Agreement with the U.S. 
Army Corps of Engineers, New England District (USACE) for the New Bedford Harbor (NBH) 
Superfund Site. Under this Interagency Agreement the USACE is providing EPA with technical 
assistance to implement the remediation plan selected in EPA's September 25, 1998 Record of Decision. 

The remediation plan involves dredging of polychlorinated biphenyl (PCB) contaminated sediments 
throughout the Acushnet River estuary and New Bedford Harbor and placement of dredged material in 
shoreline confined disposal facilities (CDFs). Figures 1-1 and 1-2 provide site location maps of the New 
Bedford Harbor Superfund Site. 

Prior dredging activities have been performed in the New Bedford Upper Harbor during the Pilot 
Dredging study in 1988 and 1989, and for the Hot Spot dredging in 1995. While these dredging events 
did demonstrate the use of a number of conventional and alternative hydraulic dredging systems, it was 
felt that changes in dredge technology over the years could improve upon past dredge production and 
other performance values. 

In 2000, Foster Wheeler Environmental Corporation (Foster Wheeler) working with the USACE 
performed preliminary and detailed evaluations of available dredge technologies to meet the specific 
requirements of the full scale remediation project. The primary requirements of the dredge equipment for 
the New Bedford Harbor cleanup were to demonstrate accessibility for dredging of the Upper Harbor 
given the low bridge clearance and shallow water depths, minimize resuspension of contaminated 
sediments, provide acceptable dredging production, minimize water added during the dredging process 
and demonstrate necessary dredging accuracy. From review and discussion of these evaluations with 
USACE and EPA, it was decided to field test the most promising dredging systems, in a Pre-Design Field 
Test (PDFT) before final selection of the dredge system(s) for the full scale cleanup is finalized. 

1.1 Objectives 

To evaluate the performance improvements of a state-of-the-art environmental dredge technology over 
conventional dredge technology previously used at the site several performance areas were evaluated: 

• Percent (%) solids concentrations in the dredge slurry and slurry pumping capabilities; 

• Horizontal and vertical dredging; 

• Dredge production rates in shallow water and sediment with debris; 

• Potential impacts to water quality; 

• Potential impacts to air quality; and 

• Removal of the contaminated sediments to a given depth. 

A secondary goal of the PDFT was to evaluate this new technology with regard to site specific cleanup 
levels. Additional objectives of the PDFT were to evaluate the effectiveness of applying contaminant 
dispersants and flocculents within the CDF to reduce PCB losses to air from the CDF, to evaluate 
mechanical dewatering methods for water treatment sludges and to evaluate the use of granulated 
activated carbon (GAC) to treat decanted seawater. 
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1.2 Pre-Design Field Test Plan 

1.2.1 Dredge Technology Selection 

The reports New Bedford Harbor Cleanup Dredge Technology' Review (FWENC, 1999) and Evaluation 
of Dredge Technologies, Phase Two - Detailed Evaluation (FWENC, 2000a) were prepared to assist in 
the dredge technology selection for the full scale remediation project. 

The report New Bedford Harbor Cleanup Dredge Technology Review (FWENC, 1999) provides a current 
assessment of the available dredge plant and support equipment that can be considered in determining 
how the environmental remediation dredging will be performed in New Bedford Harbor. The report 
evaluates potential dredging technologies that can address a set of specific challenges and criteria that 
have been identified in previous studies. These include the following: 

•	 Maximize solids content and thereby reduce water volume and water treatment; 

•	 Minimize re-suspension of contaminated marine sediments while dredging; 

•	 Dredge in water depths of 1 to 4 feet (ft.) and intertidal areas; 

•	 Perform precision dredging to minimize overdredging, which would add to the volumes of 
material requiring disposal in CDFs; 

•	 Dredge in sediment having significant debris; 

•	 Attain relatively high production rates; and 

•	 Minimize or eliminate odors and PCB volatilization (control floatables and oils with specific 
emphasis on controlling contaminated oil releases during dredging). 

As part of the New Bedford Harbor Cleanup Dredge Technology Review (FWENC, 1999) a dredge 
systems matrix was developed to organize and summarize the technologies that could meet the criteria 
established for the project. The following categories of information were investigated and summarized in 
the matrix for each dredge technology originally screened (Table 1-1). 
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Table 1-1
 
Dredge Technology Evaluation Matrix
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Dredge Type Mechanical, Hydraulic, or Mechanical / Hydraulic (Hybrid)
 
Dredge Size (Plant) Length x Beam x Height
 
Draft (ft.) Loaded Draft (ft.)
 
Dredge Size (Pump / Bucket) Pump Discharge Diameter (in.) or bucket size (cy)
 
Production Capacity Working Production Capacity (cy/hr)
 
Debris Handling Very Good, Fair or Poor
 
Vertical Cutting Accuracy (ft.) Attainable Vertical Cutting Accuracy
 
Slurry Density Advertised Slurry Density (% solids by weight)
 
Positioning / Monitoring System Type, Accuracy
 
Surface oil collector (Yes / No)
 
Sediment Re-suspension Minimization (Good / Poor)
 
Projects Completed Project Name
 

Location 
Project Start / Completion Dates 
Volume of Sediment Dredged (cy) 
Pipeline / Haul Distance (ft.) 
Unit Cost ($/cy) 

Dredge Cost Cost to Purchase / Maintain Dredge 

Over sixty (60+) dredge technologies available in the United States and internationally were initially 
screened for application on the New Bedford Harbor project in the report. Several preferred dredging 
systems and components were proposed for further evaluation by Foster Wheeler. Based on the project 
constraints, described above, the following dredge systems and components were proposed for further 
investigation. 

Table 1-2
 
Dredge Technologies Selected in Dredge Technology Review
 

Bean Technical Excavation Corporation Bonacavor Hydraulic Excavator
 
Normrock Industries Amphibex Amphibious Excavator
 
Aquarius Industries Amphibious Excavator
 
DRE-Technologies Dry-Dredge
 
Ellicott International Series 370HP Hydraulic Cutterhead IHC Holland
 
WILCO Marsh Buggies Inc. LGP Track Mounted Excavator
 
Quality Industries LGP Track Mounted Excavator
 
Cable Arm Inc. Cable Arm Environmental Clamshell
 
Miscellaneous Land-based Earthmoving Equipment
 

These dredge systems and components represent existing available technology that have completed full 
scale environmental remediation projects and are believed to meet many of the New Bedford Harbor 
Cleanup Project parameters. These technologies were further screened and evaluated against the project 
criteria in the report Evaluation of Dredge Technologies, Phase Two - Detailed Evaluation (FWENC, 
2000a). In this study contact was made with dredge technology representatives and project managers who 
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are most familiar with the technologies. In some cases a site visit was made. Based on this intermediate 
evaluation, the dredge technologies having the highest probability for success in meeting the New 
Bedford Harbor project constraints were identified and proposed for further investigation by site 
demonstration or meetings with technology representatives. 

These technologies were selected by Foster Wheeler and USAGE project staff knowledgeable of the New 
Bedford Harbor project and performance parameters. They included the following: 

• Bean Technical Excavation Corporation (Bean TEC) Bonacavor 

• Normrock Industries Amphibex 

• Ellicott International Series 370 hydraulic cutterhead dredge 

Photographs of and technical data for these dredge systems are provided in Appendix P. 

The studies concluded that dredging technology used for environmental remediation dredging has 
changed substantially since completion of both the New Bedford Harbor Pilot Dredging Study in 
1988-1989 and the Hot Spot Dredging event in 1995. Prior studies had excluded mechanical dredging 
techniques for use on these two events due primarily to the inefficiency of barge transport to the disposal 
facility, because of shallow operating depths, the perception that a hydraulic system left a more uniform 
bottom surface, and concern over resuspension of contaminated sediments. 

In the 1990's, in response to a growing number of environmental remediation projects, hybrid dredging 
systems (the mating of a mechanical excavation system and a hydraulic transport system) have been 
developed and used to successfully complete a number of full scale sediment remediation projects. The 
Bean TEC environmental hydraulic excavator Bonacavor and the Normrock Industries Amphibex, are two 
such systems that have completed full-scale projects, and would likely be well suited to complete portions 
of the full scale cleanup at New Bedford Harbor. Conventional hydraulic cutterhead dredge systems have 
also been successfully used to complete contaminated sediment removal projects, including the New 
Bedford Harbor Hot Spot Dredging, and could complete portions of the full scale cleanup successfully. 

The Ellicott 370 hydraulic cutterhead dredge had been used during both the Pilot and Hot Spot dredging 
events, and to date, had provided the best all around performance results at the site. Significant testing and 
data collection regarding the dredge performance had been achieved for this dredge and documented. The 
Ellicott 370 hydraulic cutterhead dredge was therefore established as the baseline for comparison of the 
newer dredge technologies to be tested. 

The Normrock Industries Amphibex was concluded to represent the most applicable type of "amphibious" 
dredge technology for the full scale cleanup in shallow and intertidal areas, and the manufacturer was 
approached to coordinate a field demonstration during the PDFT. At the time however, Normrock 
Industries, a Canadian firm, had manufacturing operations located only in Canada. Therefore, it's dredge, 
having been built on a foreign hull, was prohibited from operating in navigable waters of the U.S. under 
the Jones Act, and thereby precluded from participation in the PDFT. The company has since opened a 
manufacturing facility for the Amphibex in the United States, and as the hull is now not foreign built, it 
may be further considered for use on the New Bedford Harbor Cleanup, and other dredging operations in 
the U.S. 

The PDFT therefore focused on the Bean type environmental hydraulic excavator for testing on the New 
Bedford Upper Harbor. Coordination between the Bean Dredging Corporation, the parent company of 
Bean Environmental LLC (BELLC), and Foster Wheeler was initiated in early 2000, for participation in 
development and demonstration of a Bean type environmental hydraulic excavator 
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Foster Wheeler contracted with BELLC to develop a dredging system that enables selective dredging of 
the contaminated sediment, minimizes the amount of water added during the slurry pumping process, and 
recycles the dredge slurry effluent. This dredge system was a modification of the original Bean type 
environmental hydraulic excavator Bonacavor, used successfully on the Bayou Bonfouca Superfund 
project. 

1.2.2 Dredge Performance Tests 

The BELLC dredge and support systems were mobilized to the project site in late July 2000. With final 
assembly of the dredge system and movement into the dredge test area, the BELLC dredge underwent a 
series of performance tests. Dredge performance parameters monitored by Foster Wheeler and USAGE 
during the field test are described below. Performance monitoring performed by BELLC is also 
described. 

Production Monitoring 

Dredge production monitoring was performed over the course of dredge operations in the PDFT test area. 
Dredging was performed both with and without operational controls (reductions in advance speed and 
dredge cycle time) to obtain representative production rates over a range of conditions, including varying 
water depths, depth of cut (bank height), and chemical and geotechnical conditions. BELLC collected 
production data using a number of electronic data collectors for the dredge systems, including flow 
meters, production meters, crane monitoring system, and slurry processing data. Foster Wheeler and 
BELLC production engineers also recorded excavator cycle time, and production delay data throughout 
the duration of the tests. Production monitoring data was summarized daily, and used as baseline for the 
following days tests. All production monitoring data collected over the course of the PDFT was 
assimilated, checked for quality, and screened for use in developing production ranges for the dredge that 
would be reflective of a full scale operation. The dredge production monitoring program results are 
presented in Section 3.0, Dredge Performance. 

Dredging Accuracy 

The BELLC dredge tested was specified to achieve average horizontal positioning and dredging accuracy 
of+/- 2 ft. or better and average vertical dredging accuracy of+/- 0.5 ft. or better. Initially it was planned 
that the USAGE would measure the horizontal and vertical dredging accuracy, and to ascertain 
smoothness of the dredge cut including development of windrows, and "potholing" with daily post dredge 
bathymetric surveys. BELLC's bathymetric survey system however was setup to acquire the pre-dredge 
survey data for use as part of their dredge positioning and guidance system. The BELLC surveys were 
used for the PDFT. BELLC recorded the horizontal and vertical dredge excavation position on a 
continuous basis, as daily progress surveys. A final post-dredge bathymetric survey was conducted by 
BELLC over the test area, and verified by the USAGE survey team. The dredging accuracy results and 
project surveys are presented in Section 3.0, Dredge Performance. 

1.2.3 Environmental Monitoring 

Water Quality Monitoring 

Water quality monitoring was performed by the USAGE subcontractor ENSR International (ENSR) 
during field testing of the BELLC dredge, to assess sediment resuspension at the point of dredging and 
downstream of the dredging operation. The dredge system to be tested, including support equipment, was 
capable of modifying dredge performance with operational controls to minimize resuspension of bottom 
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sediments. The water quality monitoring program results are presented in Section 4.0, Environmental 
Monitoring. 

Air Sampling 

Foster Wheeler's subcontractor, The Kevric Company, performed ambient air sampling and analysis 
during the PDFT to document concentrations during operations. Locations were selected based on the 
proximity to dredging and CDF filling operations and included those around the CDF and near dredging 
operations on the eastern shore of the harbor. In addition, Foster Wheeler's subcontractor URS 
Corporation collected flux chamber samples to provide a measure of emissions as an indication of the 
relative contributions from the various operations to the ambient air concentrations. Flux chamber data 
will also be used to support the emissions and dispersion modeling calculations performed as part of 
developing ambient air action levels for upcoming construction work. Flux chamber and ambient air 
sample results are presented in Section 4.4. 
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2.0 PRE-DESIGN FIELD TEST DESCRIPTION 

The PDFT was conducted to provide optimum, site specific dredge performance values for use in 
developing the New Bedford Harbor full scale remediation project. The PDI I demonstrated and 
recorded performance data including dredge production, accuracy, slurry solids concentration, air and 
water quality impacts. To provide the most realistic data for use in development of the full scale 
remediation project, the PDFT was conducted in areas and with equipment that would be reflective of the 
full scale project, to the extent possible. 

2.1 Pre-Design Field Test Dredge Area 

Location and Size 

The PDFT test dredge area was selected by Foster Wheeler, EPA and USACE project personnel. 
A 100-ft. x 550-ft. dredge area, oriented east-west, located in the New Bedford Upper Harbor 
approximately 3,700 ft. north of the Coggeshall Street Bridge, was originally designated for the PDFT. 
The area, centered on relatively high levels, over 2,700 ppm of PCB contamination, would contain 
roughly 4,000 cubic yards (cy) based on a 2 ft. dredge cut. Also, the area ranged in depth from Mean 
Lower Low Water (MLLW) to -5 ft. MLLW, which is representative of depths in the l.'pper Harbor. 

Analysis of a contaminant characterization program conducted in the PDFT test area and knowledge of 
the operational parameters of the BELLC dredge was used by Foster Wheeler, USAGE and BELLC to 
develop a dredge plan that would provide a desired range of performance data during the PDFT. The 
PDFT dredge plan is shown as Figure 2-1. The dredge plan was based on depth and extent of PCB 
contamination as identified in sediment characterization data. 

Dredge cut lanes were established, running north-south, each 30 ft. wide and 100 ft. long, with 2-5 ft. of 
overlap. As the dredge area transitioned across varying depth, debris, sediment type, and contaminant 
zones, each cut area provided discrete "sub-test" areas within which dredge performance monitoring 
would be performed. With concurrence from the PDFT monitoring team, the dredge area was also 
expanded to a 100-ft. x 150-ft. provisional test area to permit more dredge volume should it be needed, 
and to capture more deeply contaminated sediments located to the west of the original dredge area. The 
coordinates for the dredge test area (US State Plane 1983 Zone - Massachusetts Mainland 2001) are as 
follows: 

N 2,704,050 £815,100
 
N 2,704,050 E 815,650
 
N 2,703,950 E 815,650
 
N 2,703,950 E 815,100
 

The bed elevations within the dredge area ranged from roughly 0.0 ft. MLLW to -5.0 ft. MLLW. The 
minimum depth of cut in the dredge plan was 1 foot, while the maximum depth of cut was 4 ft. Materials 
dredged were hydraulically transported by the dredge via the discharge pipeline to the Sawyer Street CDF 
(CDF C). Figure A-l shows PDFT project site including the Sawyer Street CDF. The maximum distance 
to the discharge within the CDF from the dredge site was 2,800 ft. 
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CORE LOG SAMPLING RESULTS 
Core Location Pre-Dredge P B Concentration (ppm) 

1'CUT 

SIDE SLOPE 

TEST\AREA 
PRdj/ISfONAL T^ST AREA \ 

\ i 

TEST AREA COORDINATES 

POINT NORTHING EASTING
 

C£ N \ A 2704050 815250 
~^~r \ \ 

B 2704050 815650
 

C 2703950 815650
 

D 2703950 815250
 

E 2703950 815100
 

F 2704050 815100
 

NOTE:
 
HORIZONTAL DATUM IS NAD83,
 
MASSACHSETTS STATE PLANE,
 
VERTICAL DATUM IS NGVD29
 

Core No. Northing Easting 0-1 ft 1-2 ft. 2-3 ft 3-4 ft. 

1 2703967 815267 270 560 260 1.1
 
2 2703967 815333 200 6.0 0.17
 
3 2703967 815400 810 6.2 0.36
 
4 2703967 815467 2,700 23 0.13
 
5 2703967 815533 210 0.63 0.12
 
6 2703967 815600 11 0.0038
 
7 2703984 815300 96 0.013
 
8 2703984 815367 250 490 65 0.27
 
9 2703984 815433 2,500 2.2
 
10 2703984 815500 2,300 27 0.11
 
11 2703984 815567 29 0.084 0.0026
 
12 2703984 815633 8.8 0.067 0
 
13 270400C 815267 370 830 160 0.26
 
14 2704000 815333 320 0.79
 
15 2704000 815400 830 3.0 0.16
 
16 2704000 815467 2.500 94 0.41
 
17 2704000 815533 460 24 0.0056
 
18 2704000 815600 1.6 0.19
 
19 2704016 815300 950 2.9
 
20 2704016 815367 170 0.092
 
21 2704016 815433 1.300 61 0.080 0.32
 
22 2704016 815500 1,100 64 7.4 7.2
 
23 2704016 8155671 6.2 0.10 0.0030
 
24 2704016 815633 4.5 0.032
 
25 2704033 815267 460 420 1.2
 
26 2704033 815333 330 4.4 0.33
 
27 2704033 815400 480 0.82 0.059
 
28 2704033 815467 1.000 300 0.062
 
29 2704033 815533 67 0.66 0.15
 
30 2704033 815600 5.5 0.042
 

LEGEND 
PRE-DREDGE CORE SAMPLE LOCATION 

DREDGE CUT DEPTH 

TEST AREA 

AREA WITH CORE LOGS 

0 MEAN LOWER LOW WATER (MLLW) IN FEET 

FIGURE 2-1 

FOSTER WHEELER 
FOSTER WHEELER ENVIRONMENTAL CORPORATION 

133 FEDERAL STREET. BOSTON, MASSACHUSETTS O211O 

NEW BEDFORD HARBOR SUPERFUND SITE 
NEW BEDFORD, MASSACHUSETTS 

PRE-DESIGN FIELD TEST 
100 

SCALE IN FEET 
BLMBEAN ENVIRONMENTAL, L.L.C. 

ST. CHARLES AVE.. SUITE 500 
NEW ORLEANS, LA 70130 

DREDGE TEST AREA 

SCALE: AS SHOWN 

CAD FILE: DREDGE_TEST01 .DWG 



Sediment Composition 

Surface sediment ranged from fine-medium sands in the eastern, shallow portion of the test area, to high-
water content silts in the western portion of the test area. The material composition within the subtidal 
portion of the dredge area was anticipated to be a combination of silt, sand, and clay. A recent sediment 
core from a location within 100 ft. of the dredge area contained 19% sand, 53% silt and 28% clay. In 
some subtidal areas near the test area, some organic (rooty matter) was encountered. The potential for 
encountering some cobbles, ballast stone or other debris, also existed, and is anticipated in many areas of 
the full scale cleanup. In the intertidal and emergent areas along the eastern end of the dredge area and on 
the shoreline within the dredge area, the sediment consists primarily of silty sand, with the sand 
component increasing from approximately 60% (40% silt) in the upper 12 in. to 80% (20% silt) 3 ft. 
below the surface. Geotechnical data for the Upper Harbor, including that in the vicinity of the test area, 
are provided in Appendix B. 

Sediment Chemical Composition 

The sediment in the test area was reported to have PCB contamination concentrations of between 0 and 
2,700 ppm. Results of the sediment characterization program conducted prior to performance of the 
PDFT revealed PCB contamination in the dredge test area ranging from 1.6 to 2,700 ppm in the upper 
12 in., 0 to 830 ppm at sediment depths from 12-24 in., and 0 to 260 ppm at sediment depths of 24-36 in. 
The PCB Core logs are provided in Appendix J. 

Oceanographic Conditions 

The PDFT was conducted near the center of the eastern subtidal and intertidal area of the New Bedford 
Upper Harbor. In general, wind wave heights in the Upper Harbor do not exceed 1 -2 ft. The hurricane 
barrier and other restrictions across the Lower Harbor prevent ocean swell from propagating into the 
Upper Harbor. The mean tide range for the Upper Harbor is 3.7 ft., with a spring range of near 4.6 ft. 
Currents can vary sharply over the harbor area due to various constrictions. At the Coggeshall Street 
Bridge, the maximum ebb and flood currents are estimated to be 6.0 ft./sec and 3.0 ft./sec., respectively. 
The average ebb and flood currents are estimated to be 1.7 ft./sec and 1.1 ft./sec., respectively. Current 
speeds in the Upper Harbor average roughly 0.3 ft./sec., with a maximum of 0.85 ft./sec. The predicted 
tide record for the New Bedford Harmonic station for the period of performance of the PDFT is provided 
in Appendix C. 

2.2 Pre-Design Field Test Team 

The PDFT was performed by individuals from the following organizations: 

EPA, New England - Overall responsibility for the PDFT. 

USAGE, New England District - Managed the joint efforts of Foster Wheeler and other USACE 
subcontractors in performing the PDFT. Responsible for third-party sampling efforts with Foster 
Wheeler's assistance, as well as general oversight of the test on behalf of the USACE and the EPA. 

EPA, Narragansett, RI, Atlantic Ecology Division of the National Health and Environmental Effects 
Laboratory - Provided technical oversight of water quality monitoring and PCB removal efficiency study 
programs conducted during the PDFT. 

Foster Wheeler - Prime construction and engineering contractor responsible for implementing the PDFT 
and management of subcontractors on site. Responsible for developing the dredge test plan, dredge 
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performance monitoring, air quality monitoring and laboratory analyses, coordination of sediment 
dewatering and volatilization testing, and water treatment treatability and influent testing of supernatant 
in the CDF. Conducted ambient air sampling and analyses. 

BELLC - Dredge contractor responsible for the design, development, mobilization and performance of 
state of the art hybrid test dredge demonstrated for PDFT. 

ENSR International - Subcontractor to USAGE. Responsible for water quality monitoring analyses and 
collection and analyses of PCB removal efficiency data during PDFT test. 

URS - Subcontractor to Foster Wheeler Environmental for flux chamber sampling. 

Kevric - Subcontractor to Foster Wheeler Environmental for ambient air monitoring. 

CR Environmental - Provided oceanographic data recording equipment and vessel for water quality 
monitoring. 

2.3 Dredge System 

Under USAGE Contract No. DACW33-94-D-0002, Task Order No. 17, Foster Wheeler subcontracted 
with BELLC for the delivery and demonstration of a modification of the Bonacavor environmental 
hydraulic excavator to work along with the Slurry Processing Unit (SPU) previously patented by 
C.F. Bean Corporation, now C.F. Bean L.L.C, an affiliate of BELLC. In response to the contract 
specifications and numerous meetings between Foster Wheeler, BELLC, and the USAGE, BELLC 
mobilized and demonstrated a hybrid dredge (mechanical excavation/hydraulic transport), based on the 
Bean type hydraulic excavator platform with SPU. Final design and construction of the dredge's 
components and systems were carried out at BELLC's Belle Chasse, Louisiana marine yard, outside New 
Orleans. Dredge systems were assembled at the yard, tested and debugged, disassembled and transported 
to New Bedford, Massachusetts, for final assembly and mobilization into the PDFT area. 

The dredge system mobilized and demonstrated by BELLC at the New Bedford site was comprised of: 

•	 A portable, shallow draft barge platform, with fully loaded draft not to exceed 2.0 ft. The 
equipment barge and ancillary support vessels were also to be provided with loaded draft not 
to exceed 2.0 ft. 

•	 A hydraulic excavator with a sealed environmental clamshell bucket. The Profiling Grab 
bucket designed by Boskalis Dolman and presented at prior meetings between BELLC, 
Foster Wheeler and the USAGE was used for the field test. The BELLC dredge system was to 
be capable of maintaining at least a 100 cy/hour production rate. The dredge system was also 
to be capable of providing horizontal positioning accuracy of +/- 2 ft. or better and vertical 
dredging accuracy of+/- 0.5 ft., or better. 

•	 The SPU was to be incorporated into the design of the environmental hydraulic excavator, as 
a means of providing relatively high and controllable solids concentrations of the dredge 
slurry. The SPU was to be capable of maintaining at least 30% solids by weight in the 
dredged material slurry over the course of a dredging day. 

•	 A water recirculation system that would demonstrate the practicality of recycling decant 
water from the Sawyer Street CDF as makeup water for hydraulic dredged material transport. 

•	 A discharge pipeline for transport of the dredge slurry to the Sawyer Street CDF. 
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•	 Capabilities for providing continuous dredge production data, including discharge flow rate, 
solids concentration, material production, cycle times, and advance rate. The dredge system 
also provided dredge and excavator position data on a continuous basis. 

Additional materials mobilized to the test site and maintained by BELLC over the duration of the PDFT 
included the following: 

•	 Oil containment boom, deployed around the point of dredging to contain the oil/PCB sheen. 

•	 Appropriate dredge positioning and navigational aids. 

•	 Appropriate health and safety equipment, including provisions for operations under Level C 
HAZMAT conditions, if required. 

•	 Support equipment, including personnel transport, setup and dredge plant positioning 
equipment. 

The BELLC portable dredge system developed and tested during the PDFT consisted of the primary 
components presented in this section. A schematic plan of the dredge as assembled and dredge system 
cut sheets showing additional details are provided in Appendix D. Various PDFT project photos of the 
BELLC dredge are provided in Appendix O. 

The primary components of the BELLC dredge that distinguish it as a system particularly well suited to 
perform environmental dredging in the New Bedford Upper Harbor, are the Horizontal Profiling Grab 
bucket (HPG), the Crane Monitoring System (CMS), the SPU, and the Recirculation system. These 
components are described in greater detail to convey a thorough understanding of the overall system. 
Other major components of the dredge are also described in this section. 

2.3.1 Dredge Platform 

Due to access restrictions by water to the Upper Harbor, cost limitations, and to allow for a dredge system 
with minimal draft, the installation of heavy equipment, and the use of relatively simple barge shifting 
devices, the BELLC dredge platform for the PDFT was fabricated using a modular system of interlocked 
Flexi-Float pontoons. As the Coggeshall and Highway 6 bridges present a height restriction of 8 ft. at 
Mean High Water (MHW), and the design height of the BELLC dredge was 25 ft., only the barge 
platform was fabricated in the Lower Harbor. The Flexi-Float units were transported by truck to the 
MAT Marine yard on Fish Island, just south of the Hwy 6 bridge. Fifteen (15), 40 ft. x 10 ft., Series S-50 
Flexi-Float modular pontoons, each 5 ft. in height were used in the fabrication of the BELLC dredge 
platform (Figure 2-2). The dredge configuration was unconventional in that it was as wide (80 ft.), as it 
was long (80 ft.). This low aspect ratio provided a large and stable footprint upon which to mount the 
significant on-board dredge systems, while still maintaining a relatively shallow draft, due to a greater 
distribution of weight. The draft of the dredge barge with all systems installed was designed to be 2 ft. 
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Figure 2-2
 
BELLC Test Dredge Under Construction
 

A key feature of the dredge was incorporation of a "moonpool", a 30 ft. long x 40 ft. wide cutout, at the 
digging end of the barge where the excavation actually took place. The moonpool concept permitted the 
dredging to be conducted within an isolated and relatively quiescent area, enclosed on three sides by the 
barge sidewalls, with the bow opening closed by a floating oil boom with 3 ft. deep curtain. The 
moonpool served to "encapsulate" the dredge area, providing for decreased wave action at the point of 
dredging and entrained any surface sheen within the 30 ft. x 40 ft. area. Once the dredging of an area 
corresponding to a "moonpool" or "spud" position was finished, the barge was shifted to a position north 
or south, to dredge an adjacent area. 

Two (2) 20-inch diameter spuds, each 40 ft. long, of integrated Flexi-Float design were installed on port 
and starboard sides of the dredge, approximately 56 ft. aft of the bow. A four-point anchoring system, 
with two (2), manually operated, dual-drum diesel winches, was selected tor dredge mobility and 
positioning. Electric and hydraulic power units were installed for anchor and spud winch systems. 

2.3.2 Horizontal Profiling Grab (HPG) Bucket 

One of the primary recommendations of the Dredge Technology Review and a goal of the PDFT was to 
apply mechanical dredging equipment to the New Bedford Harbor cleanup sile. It was believed that 
excavation using a mechanical clamshell bucket could provide optimum dredging production, debris 
management, and dredging accuracy for the New Bedford Harbor site specific conditions. The 
mechanical bucket selected for use with the BELLC dredge tested during the PDFT was the HPG. The 
HPG was developed by Royal Boskalis Westminster n.v., BELLC's European partner firm, and has been 
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used successfully on environmental remediation projects in the Netherlands and Europe involving 
dredging of contaminated sediments. Both 4.5 cy and 3.25 cy HPG buckets were imported to the United 
States for demonstration on the PDFT. PDFT production goals and excavator capacity necessitated only 
the testing of the 4.5 cy bucket (Figure 2-3). 

Figure 2-3
 
Horizontal Profiling Grab Bucket
 

In practice, the advantages of the HPG bucket design over conventional mechanical buckets include: 

•	 During closing, the bucket's leading cutting edges follow a horizontal line, by means of 
specifically designed pistons, allowing a horizontal cut over a relatively large surface. This 
permits selective dredging of thin horizontal layers. 

•	 The maximum opening of 14.75 ft. is approximately 80% longer than a conventional 
clamshell bucket. This makes it possible to reach optimal fill of the bucket even when 
operating in relatively thin layers. The result is high production even when dredging thin 
layers. 

•	 The incorporation of a 360° horizontal rotor between the excavator-stick and the HPG bucket 
allows the bucket to be positioned in such a way that the cutting pattern consists of adjoining, 
parallel rectangles. The result is a more controllable dredge cut pattern with minimal overlap 
and maximum dredging efficiency. Less overlap between cuts also serves to reduce turbidity 
and spill. 

•	 Because the HPG bucket is actively closed by hydraulic cylinders with good breakout forces, 
as opposed to closing wires, its vulnerability to debris has proven to he minimal. The speed 
of closing and opening is also relatively low to minimize resuspension of sediments. 

2001-017-0178 2-7 
7/16/01 



•	 The HPG bucket is fitted with vents, three (3) on the top section of each bucket half, each 
approximately 12-in. x 16-in., which open when the bucket opens and close when the bucket 
closes. In this manner the bucket encloses the contaminated sediments and minimal turbidity 
and spill is generated during the lifting of the bucket through the water column and above 
water. During lowering the bucket in the water, the air enclosed in the bucket escapes 
immediately when the bucket is submerged, thus avoiding turbidity created by the release of 
entrapped air at the moment when the bucket is closing. 

•	 The horizontal and vertical position, and rotation angle of the bucket is determined by the 
Real Time Kinematic (RTK) Differential Global Positioning System (DGPS) in combination 
with the measurement of angles of all movable parts on the excavator. 

•	 The HPG bucket is integrated with the CMS where real-time bottom level, bucket position, 
rotation, and dredged depth are monitored. Design and actual bottom levels are incorporated 
in a Digital Terrain Model (DTM). 

2.3.3 Hydraulic Excavator 

A Caterpillar 375LC hydraulic excavator (backhoe) with a 27 ft. 6 in. boom and an 18 ft. 1 m. stick was 
selected as the optimal machine with which to operate the HPG bucket (Figure 2-4). The total weight of 
the 375LC is approximately 180,000 pounds (Ibs). Modifications were made on the excavator's hydraulic 
system to incorporate all rotation and closure functions of the HPG at relatively low speed to avoid 
turbidity during dredging. The 375LC was equipped with centimeter level accuracy RTK DGPS and the 
CMS, described in further detail below. The operators cabin was provided with overpressure fresh air 
using the BM-Air MAO-5 Pressure Filter System, a unit equipped with heavy-duty dust and carbon 
filters. The excavator was placed on wooden mats aft of the moonpool and fixed to the barge by means of 
steamboat ratchets. 

Figure 2-4
 
Caterpillar 375 LC Hydraulic Excavator with Horizontal Profiling Crab Bucket
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2.3.4 Crane Monitoring System (CMS) 

The CMS is an on-board electronic sensor system that provides the crane operator maximum control of 
the bucket while dredging, both in the horizontal and vertical planes. The CMS combines signals from 
the excavator boom, stick, and bucket hinges, signals from the swing of the excavator, the horizontal and 
vertical position (including tide) of the RTK antenna, and the list, trim and orientation of the barge. 
These signals are assimilated in a computer that displays the entire dredge system in a graphical format 
with the pre-dredge hydrographic survey and the design dredge prism. In using the CMS, the operator 
dredges in pre-programmed dredge sets based on a planned horizontal and vertical grid. A heads up 
display installed in the operators cab gives a record of the historical bucket position and grade achieved 
for every set of the dredge. The CMS display monitors were also provided in the control room and the 
visitor's room during the PDFT. Figure 2-5 shows the typical CMS screen in the operator's cab. Via 
telemetric link, the CMS display can also be provided to a landside office, in real time, in proximity to the 
dredge area. 

The CMS as installed on the BELLC Test Dredge consisted of the following elements: 

•	 A Sercel Aquarius 5002 RTK DGPS receiver, providing +/- 2 in. accuracy in the X-Y and Z 
planes. 

•	 A Sperry SR220 Gyrocompass and digital repeater for barge heading providing accuracy of 
+/- 1 degree. 

•	 List and trim measurement for the barge with accuracy +/- 0.1 degree. 

•	 Measurement of the following movable parts of the excavator and the HPG to calculate the 
precise dredging position of the HPG bucket in X, Y and Z. All angles were measured with 
an accuracy of+/- 0.1 degree. 

Swing angle, excavator to barge
 
Boom-angle
 
Stick-angle
 
Rotation angle of the grab
 

•	 A computer system that generates graphical displays with real time plan and profile views of 
the equipment, the dredge area, dredge grade, dredged areas and elevations, and the mudline, 
based on a DTM of the PDFT area. Computer monitors were located in the excavator 
operator's cabin, the control room, and the visitor's room. Dredged depths and positions 
were logged and stored continuously. 

2.3.5 Slurry Processing Unit (SPU) 

General 

Minimizing the amount of water added to the dredged material was a focus area of the PDFT, as a 
significant portion of the overall full scale remediation cost will be attributed to the management and 
treatment of the effluent water from the dredge slurry. To minimize the amount of water to be delivered 
to the CDFs, the design team intended to test the Bean patented SPU (Figure 2-6), which has been used 
successfully on other environmental remediation projects to achieve solids concentrations in the dredge 
slurry averaging over 20% solids by weight. 
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The SPU system is a proprietary hydraulic slurry transport system that delivers high percent solids 
concentrations, by introducing controlled amounts of water to mechanically dredged material. The in situ 
material conditions dictate the theoretical maximum achievable slurry density (i.e., it is not possible to 
achieve solids concentrations that are higher than that of the in situ material). 

Sensors located on three specific gravity loops (inverted u-tube manometers) placed along the discharge 
line on board the dredge measure parameters by which the solids maximization process is managed. The 
SPU system can be operated in manual or automatic mode. In automatic mode the SPU operator selects 
the upper and lower limit values for the slurry density and for the discharge velocity. Based on the 
measured values of slurry density, and comparison with the in situ density ranges for the dredge area, the 
computer will adjust the slurry pump speed and/or add water to the system. In manual mode the SPU 
operator, not the computer, adjusts the slurry pump speed and/or adds water to the system. He also 
instructs the excavator operator to add more or less sediment to the system. 

A key feature of the SPU is the ability to input decant water from the disposal site back into the system, 
thereby substantially reducing the overall quantity of water added to the CDF, and reducing the amount of 
water that must be treated. 

Figure 2-6
 
Slurry Processing Unit
 

SPU System Operation 

Operation of the SPU system begins with debris separation after placement of the dredged material by the 
HPG bucket on the 6-inch x 6-inch grizzly screen of the process hopper. To manage the debris and stiffer 
material that would not pass or become lodged on the grizzly screen, an elevated mini-excavator was 
installed adjacent to the grizzly in order to mash cohesive soils through the grizzly and to remove debris 
from the grizzly and deposit them in the trash bin. On the bottom of the hopper, two horizontal augers 
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were installed to homogenize the dredged material and to reduce the (shear-) strength of the sediment to 
prepare the optimal mixture for the hydraulic transport. This step would further serve to increase slurry 
density while minimizing pipeline resistance. The augers can turn both ways in order to release debris in 
case of obstruction. Additionally, a "rockbox" with a 4-inch x 4-inch screen was installed in the suction 
line between the hopper bottom and the main slurry pump. 

The SPU controls system measures hopper level, suction pressure and mixture velocity along the suction 
line. Suction pressure and/or velocity readings below pre-set operating ranges indicate to the SPU 
operator the presence of higher than desired densities or suction line blockage. 

After discharge from the 12-inch centrifugal pump, the slurry enters the first specific gravity (SG) loop 
with electronic pressure transducers. The transducers provide the information to the process computer to 
calculate slurry density and estimate transport pipeline losses. The density measurement is compared to a 
density set point, based on the in situ characterization of the dredge area, and appropriate adjustments 
(addition of water) are made by the computer system. The same measurements are carried out in a second 
SG loop, and again the necessary adjustments are made. The third and final SG loop together with the 
electromagnetic velocity meter measures and records the final solids concentration of the slurry as it is 
pumped from the dredge to the Sawyer Street CDF. 

The 2,800 ft. discharge pipeline was an 8-inch diameter (inner diameter 7.13 in.) fused high density 
polyethylene (HDPE) line. The same specification and length of pipeline was used as the return water 
line. Both discharge and return water pipelines were lashed to and floated by a 16-inch HDPE pipeline, 
plugged at both ends. When the discharge line was loaded with dredge slurry, it had a tendency to sink. 
When the return water line was full, it was more or less neutrally buoyant. The dredge slurry was 
discharged roughly halfway along the eastern wall in Cell 1 of the Sawyer Street CDF. 

2.3.6 Recirculation System 

The SPU system is intended to minimize the amount of water to be added to the dredged material such 
that the dredge slurry density would be optimized. However, the water that is added to the hydraulic 
transport system still requires storage capacity and ultimately, treatment. Due to the full scale project 
parameters of large dredging volume, requirement for hydraulic transport due to shallow water, and 
limited CDF capacity, efforts were made to develop a system which would serve to further minimize the 
volume of discharge water to be managed on the full scale project. A water recirculation system was 
therefore included for testing in the PDFT. 

The recirculation system involved the pumping of decant water from the CDF with a self priming 8-inch 
diesel driven pump (Figure 2-7), via an 8-inch diameter fused HDPE pipeline, back to the dredge for use 
as make-up water, thereby creating a closed loop system. 

The make up water system for the SPU can be obtained from either return water from the CDF or harbor 
water via a sea chest. During the PDFT dredging, however, only return water from the CDF was used to 
supply the make-up water pump installed on board the dredge. The make-up pump increased the pressure 
of the make-up water to a maximum of 150 psi. The make-up water supply, available at a charged 
manifold, was used by BELLC for a number of operations, including SPU water injectors, suction line 
debris jets, and the mini excavator (grizzly) debris jet. 
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Figure 2-7
 
Recirculation System Return Water Pump, Cell 2
 

2.3.7 Support Vessels and Equipment 

As with any dredging operation, support vessels and equipment are needed to facilitate the process. For 
the PDFT, BELLC mobilized the following: 

Hydrographic Survey Equipment 

•	 Twenty-six foot (26 ft.), shallow draft, twin screw aluminum survey boat. 

•	 Trimble 4000 SSE Sub-meter level RTK DGPS reference station for horizontal positioning. 

•	 Odom Mark II DF3200 dual frequency echosounder. 

• Survey computer with SSD dredge navigation and data acquisition and processing software. 

Support Vessels 

•	 Twenty-seven foot (27 ft.), shallow draft tender tug, "Miami II". 

•	 30 ft. x 65 ft. Equipment barge for staging and transportation of equipment and trash boxes 
with a 15-ton telescopic hydraulic crane. 

•	 Twenty-one foot (21 ft.), shallow draft, Carolina Skiff. 
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2.4 Chronology of Events 

The PDFT was scheduled to be performed in the late July 2000, early August 2000 timeframe. The 
contract was structured to permit five to ten (5-10) days of dredge performance testing and monitoring. 
The chronology of events for the PDFT on site activities is as shown in Table 2-1. 

Table 2-1 
PDFT Chronology of Events 

Activity iDate 
Mobilization July 19-August 7, 2000 
Dredge Systems Setup and Calibration August 7 - August 10, 2000 
Trial Dredging, Day 1 (Cut 6) August 10,2000 
Trial Dredging, Day 2 (Cut 6) August 11,2000 
Trial Dredging, Day 3 (Cut 6) August 12, 2000 
Trial Dredging, Day 4 (Cuts 6) August 13, 2000 
Test Dredging, Day 5 (Cuts 7,8) August 14, 2000 
Test Dredging, Day 6 (Cuts 8,5) August 15, 2000 
Test Dredging, Day 7 (Cuts 5,4,3) August 16, 2000 
Test Dredging, Day 8 (Cuts 3,2,1) August 17, 2000 
Test Dredging, Day 9 (Cuts 1,A) August 18,2000 
Demobilization August 19 - August 30, 2000 

2.5 Meteorological Conditions 

Meteorological data was collected over the course of the PDFT at the Sawyer Street meteorological 
station, located near the northeast corner of the site. The daily raw meteorological data sheets for the 
period of performance are provided in Appendix C. A daily summary of the meteorological conditions 
encountered on site during the PDFT is provided in Table 2-2. Over the period of performance of the 
PDFT, the weather conditions ranged from clear and sunny with little wind, to periods of moderate rain 
(approaching 0.5 in. over course of production day), and wind speeds reaching 15-18 miles per hour. 

2.6 Health & Safety Plan 

The PDFT was conducted in accordance with the Environmental, Health & Safety (EHS) Program, and 
the Site Safety and Health Program (SSHP), as facilitated by Foster Wheeler's EHS personnel. EHS 
personnel also performed real-time and integrated air monitoring on site and on the test dredge to ensure 
compliance with established occupational exposure limits, as well as sampling of personal protective 
equipment (PPE) for disposal characterization. No major health and safety related incidents occurred 
during the PDFT. 
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Table 2-2
 
PDFT Meteorological Data Summary
 

Average Maximum 

Date Windspeed ' Windspeed Average Wind Direction ' 
(mph) (mph) (ON) Compass 

8/10/00 7.45 10.32 309 WNW 
8/11/00 11.10 15.38 89 ENE 
8/12/00 15.16 17.39 53 ENE 
8/13/00 11.63 14.99 53 ENE 
8/14/00 13.52 16.66 43 NNE 
8/15/00 10.59 12.60 29 NNE 
8/16/00 8.37 10.92 222 ssw 
8/17/00 9.01 11.20 294 WNW 
8/18/00 6.71 10.04 126 ESE 

Average over duration of testing 0700 hrs - 1700 hrs 

Daily Total 

Average 

Temperature l 

(degrees F) 

81.80 
77.41 
70.64 
68.32 
68.83 
69.21 
74.58 
71.74 
69.10 

Average 
Barometric 

Pressure ' 
(inches Hg) 

29.79 
29.88 
29.89 
29.91 
29.88 
29.96 
29.78 
29.89 
29.95 

Average 

Rainfall l 

(inches/hr) 

0.008 
0.006 
0.000 
0.016 
0.002 
0.029 
0.004 
0.000 
0.000 

Total Rainfall 2 

(inches) 

0.450 
0.070 
0.000 
0.460 
0.250 
0.320 
0.040 
0.000 
0.060 
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3.0 DREDGE PERFORMANCE 

The PDFT was undertaken to evaluate the performance of hybrid mechanical /hydraulic environmental 
dredge technology with the Bean type SPU. This technology was selected as one of the most applicable 
dredging system to be used for the full scale remediation based on the results of the Dredge Technology 
Review and Evaluation of Dredge Technologies, Phase 2 - Detailed Evaluation studies completed 
in 2000. 

Three main dredge performance areas were evaluated during the PDFT: 1) dredge performance in 
removal of PCB contaminated sediments; 2) ability to minimize water quality impacts; and 3) ability to 
minimize air quality impacts. To measure and record performance that could be extrapolated and used in 
the development of the full scale remediation project, a minimum of five (5) days and a maximum often 
(10) days of test dredging with the BELLC dredge system was planned. 

The specific areas of testing for evaluation in the main performance areas included, the following: 

1) PCB Removal 

• Dredge production over a range of conditions 

• Dredging accuracy 

• Solids concentration of the dredge slurry 

• Recirculation system effectiveness 

• PCB removal efficiency 

2) Water Quality 

• Water quality impacts within the Upper Harbor caused by dredging operations 

3) Air Quality 

• Ambient air sampling at the point of dredging and at the CDF 

The remainder of Section 3.0 describes dredge system performance in PCB removal. The following 
section, Section 4.0, describes results of water and air quality monitoring, and flux, chamber sampling. 

3.1 PCB Removal - Dredge Performance Testing 

Overview 

The PDFT testing schedule was established to ensure that dredge performance testing and monitoring 
required of the PDFT would be captured over 5-10 days of dredging. The actual schedule changed from 
an original planned schedule to incorporate modifications to dredging parameters as determined by the 
prior days dredging, by the PDFT team. The PDFT was scheduled to be performed in the late July 2000, 
early August 2000 timeframe. 

The PDFT test schedule followed the chronology of events as summarized in Table 2-1. 

BELLC began dredging operations in Cut 6, and after performing systems calibrations and modifications 
or "trial" dredging exercises over the course of August 10-13, proceeded to the east into shallower water. 
The easternmost cut dredged was Cut 8. Thereafter BELLC moved to Cut 5 and proceeded to the west, 
terminating test dredging in Cut A, in the provisional dredge area. In total, 4 days were spent performing 
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trial dredging during which the dredge system underwent modifications to prepare for test dredging, while 
test dredging was performed over the course of 5 days. The dredging progress over the duration of the 
PDFT in-water work is shown on Figure 3-1. 

Dredge performance testing results as it relates to the actual removal and transportation of PCB 
contaminated sediments as observed during the PDFT are presented in this section. Conclusions and 
recommendations pertaining to performance values for use in designing the full scale remediation are 
presented in Section 6.4. 

3.1.1 Dredge Production 

Dredge production monitoring was performed over the course of dredging operations in the PDFT test 
area. Dredging was performed to obtain representative production rates over a range of conditions, 
including varying depths, depth of cut (bank height), and chemical and physical conditions. 

BELLC collected production data using a number of electronic data collectors for the dredge systems, 
including flow meters, production meters, CMS, and slurry processing data. Foster Wheeler and BELLC 
production engineers additionally recorded excavator cycle time, and production delay data throughout 
the duration of the tests. Production monitoring data was summarized daily, and reviewed by the PDFT 
team during the daily planning meeting the following day. An example of a daily production report, for 
August 17, is shown on Figure 3-2. The complete production records for the PDFT are provided in 
Appendix E. 

The production performance of the PDFT test dredge, a hybrid system involving mechanical excavation 
and hydraulic material transport, is based on two main processes; material excavation, and materials 
transportation. These processes, while integrated, should be evaluated separately, in order to more 
precisely determine the production limits of the dredge system as a whole. This production evaluation 
method can be adapted for other dredging processes involving either hydraulic dredging, mechanical 
dredging with barge transportation and rehandling of dredged material, or other hybrid systems. Delays 
due to dredge advance, debris separation, mechanical repairs, weather, navigation and other factors, can 
influence either or both the excavator or hydraulic transport production efficiency, as can the operational 
controls instituted to perform environmental dredging. The key parameters affecting dredge production 
on site are discussed below. 

Excavator Production 

The BELLC dredge excavation system consisted of a Caterpillar 375 LC hydraulic excavator with 4.5 cy 
HPG environmental clamshell bucket. The dredge was designed to provide vertical dredging accuracy 
exceeding +/- 0.5 ft., and horizontal dredging accuracy exceeding +/- 2 ft., through integration of the 
excavator and clamshell bucket with a RTK DGPS and the CMS. 

The base excavator production of the dredge, which represents the fastest production rate the dredge can 
attain, is based on the cycle time of the grab, including time required to position the bucket over the 
dredge cut, lower the bucket to the desired grade, close the bucket, raise the bucket, swing the bucket 
to the material hopper, open the bucket over the hopper while material drains out, and return the bucket 
to the next dredge cut. The average digging depth of the bucket was 5 ft. below the water surface, with 
an average swing angle of 62 degrees. The excavator lifted the bucket 25 ft. above the surface of water. 
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Figure 3-2
 
Daily Production Report, August 17, 2000
 

New Bedford Harbor Superfund Site, Pre-Design Field Test 

BEAN Environmental L.L.C., Test Dredge 

Daily Production Report Date: August 17-2000 

/*ii*-kl/v • 

from : : : till : : time [1,2,3,4] [13,3,4] layer(ft) froro :• : • : tiH :: tftne• : • : • : • • • • • • • • • : : : description: : • ; • : • : • : • : - :  • • • : • : : • • • :  • 
i - . • . - . • . • . • . • . • . . - . 

9:30 10:22 0:52 Start up, move dredge into position, etc 

10:22 10:27 0:05 Backwash 

10:27 10:45 0:18 3 3 1.5/2.0* 10:45 10:47 0:02 Trash on grizzley hopper 

10:47 10:50 0:03 3 3 1.5/2.0* 10:50 11:00 0:10 Shift to Cut 3, pos 2 

11:00 11:40 0:40 3 2 1.7 11:40 11:45 0:05 Shift to Cut 3, pos 1 

11:45 12:07 0:22 3 1 1.7 12:07 12:09 0:02 Backwash 

12:09 12:23 0:14 3 1 1.7 12:23 12:41 0:18 Shift to Cut 2, pos 1 

12:41 13:08 0:27 2 1 1.7 13:08 13:50 0:42 Clean Rockbox 

13:50 13:56 0:06 2 1 1.7 13:56 13:59 0:03 Backwash 

13:59 14:10 0:11 2 1 1.7 14:10 14:19 0:09 Shift to Cut 2, pos 2 

14:19 14:31 0:12 2 1 1.7 14:31 14:34 0:03 Trash on grizzley hopper 

14:34 14:38 0:04 2 1 1.7 14:38 14:49 0:11 Trash on grizzley hopper.karts, cable, chain 

14:49 14:55 0:06 2 1 1.7 14:55 15:00 0:05 Trash on grizzley hopper 

15:00 15:06 0:06 2 1 1.7 15:06 15:08 0:02 Trash on grizzley hopper 

15:08 15:32 0:24 2 1 1.7 15:32 15:40 0:08 shift to Cut 2, pos 3 

0:00 15:40 15:44 0:04 Fuel Cat 375 

15:44 16:22 0:38 2 3 1.7, 16:22 16:28 0:06 Shift to Cut 2, pos 4 

16:28 16:49 0:21 2 4 1.7 16:49 16:51 0:02 Trash on grizzley hopper 

16:51 16:55 0:04 2 4 1.7 16:55 16:57 0:02 Trash on grizzley hopper 

16:57 17:01 0:04 2 4 1.7 17:01 17:40 0:39 Shift to Cut 1, pos 1 

17:40 18:04 0:24 1 1 3.0 18:04 18:08 0:04 Backwash 

18:08 18:29 0:21 1 1 3.0 18:29 18:46 0:17 Backwash 

18:46 18:54 0:08 1 1 3.0 18:54 18:59 0:05 Shift to Cut 1 , pos 2 

18:59 19:04 0:05 1 2 3.0 19:04 19:07 0:03 Shift correction due to failing boat 

19:07 19:22 0:15 1 2 3.0 19:22 19:24 0:02 Backwash 

19:24 19:45 0:21 1 2 3.0 19:45 19:53 0:08 Backwash 

19:53 20:06 0:13 1 2 3.0 

total: 6:07 total: 4:29 

REMARKS:
 

Dredge pos. 3 redredged from 1.5' to 2'; after grab sample had shown the bottom not to be clean.
 

15:45 Support vessel Miami grounded creating turbidity 

All day delivery of fuel and water supply with Miami and barge creating local turbidity 

Spud position 1 left vertical cut on West side and graded cut on North side 
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The average cycle time of the 375 LC for this cycle is around 40 seconds for normal digging without 
environmental operational controls (Caterpillar, 1998). During actual dredging operations, as seen over 
the course of the PDFT, the excavator cycle time will be affected primarily by the depth of cut, 
operational controls due to environmental safeguarding, and operator skill. The overall excavator 
production rate is affected by cycle time, dredge movements and positioning, layer height of the grab, and 
material hopper capacity. In practice, other delays, including weather, mechanical problems, and logistics 
can impact excavator production. The average cycle time per grab of the BELLC dredge as recorded on 
the day with the greatest production (August 17), was 120 seconds. Excavator production calculations are 
based on the volume of material dredged as defined by the variance between pre- and post-dredge surveys 
and the net operational (effective) hours of the excavator between those surveys. Excavator production 
for the PDFT has been calculated for each day and expressed in cubic yards per net operational (effective) 
hour. During the initial days of trial dredging, August 11-13, no significant, representative running time 
was achieved due to system debugging and operator learning, and post-dredge surveys were not 
completed. Post-dredge progress surveys, performed for the purposes of assessing dredging accuracy and 
dredge production began on Monday, August 14, 2000. 

The total volume of material dredged between August 14 and August 18, as determined by comparison of 
pre-dredge and post-dredge hydrographic surveys was 2,308 cy. The average hourly production rate for 
the excavator alone over this period was 80.3 cubic yards per hour (cy/hr.). On the final day of dredging, 
August 18, the excavator production averaged 106.1 cy/hr. The processes affecting the overall dredge 
production are discussed below. 

Dredge Movements and Positioning 

Dredge cuts within the PDFT area were set at 30 ft. wide x 100 ft. long. The width of the dredge cut 
corresponded to the width of the moonpool. As the total width of the moonpool was 40 ft., extra space 
was available for completing to required depth (grade) an adjacent cut while set over the subject cut, or to 
allow the dredge some freedom of movement relative to the dredge cut. One dredge cut consisted of four 
barge- or "spud" positions, as dictated by the 30 ft. length of the moonpool. "Shifting" of the barge was 
guided with the aid of a gyrocompass repeater and the computer display of the CMS. The CMS provided 
the operator and the SPU operator a heads-up display, in real time of the dredge in relation to the dredge 
area. During dredge shifting, a smaller scale on the monitor of the CMS computer system was selected to 
obtain a plan view image of the dredge in relation to the target dredge cut. Shifting between spud 
positions within a dredge cut was accomplished by lifting the spuds alternatively and pivoting the barge 
with one of the winches. A shifting pattern was developed by BELLC for the test dredge that permitted 
the dredge to remain on line with the dredge cut. The shifting pattern of the BELLC Test Dredge was 
somewhat unconventional due to the wide barge width relative to the barge length. The shifting patterns 
used to keep the dredge in line while shifting are presented in Appendix D. The actual shifting patterns 
employed to move the dredge between spud positions during the PDFT were observed to vary depending 
on the desired dredge orientation position relative to adjacent cuts (i.e., pickup material in adjacent cuts). 

The position of the BELLC dredge while in the PDFT area was maintained by two spuds located on either 
side of the dredge. The spuds were lifted by means of hydraulic driven winches. To provide barge 
propulsion during shifting, four 500-lb. anchors were set. Where bottom material was too soft to permit 
good anchoring, as is the case along the western side of the Upper Harbor, the techniques of using either 
dual anchors, or land anchors were employed. Two (2) two-drum diesel anchor winches were installed on 
each side of the barge and used to pay in and pay out wire rope to advance the dredge into the dredge cut. 
Shifting from one dredge cut to another or outside the dredge area (to allow for surveys) was 
accomplished by lifting both spuds with anchor winches. Where the anchors could not support a full 
shifting load, or when the dredge would move over distances outside the anchor setup, the dredge tender 
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"Miami II" was used to provide propulsion. When the dredge was positioned in a new area, the anchors 
would be reset and the dredge would have a range within which to move. 

The time required to make a shift (spud position change) was measured to take between 6 and 10 minutes. 
Dredge advance time and alignment became better with crew and dredge operator practice. The time 
required to move the dredge out of the cut depended on a number of factors, most significant of which 
was the available stopping force of the anchor. If the anchor slipped at all, the dredge had significantly 
less control of it's advance movement, and would require a reset of the anchor and/or vessel assist for 
propulsion into the next cut. It should also be pointed out that for the PDFT, short (100 ft.) cutting lanes 
were established, relative to the lanes that would be established on the full scale project. Longer lanes 
would translate into less anchor setting, higher productions and cleaner bottom surfaces. The full scale 
dredge plan would attempt to achieve cut lanes of up to 500 ft. in length or more. 

Depth of Cut 

An important element directly influencing the production of the excavator is the depth of cut to be 
removed. The depth of cut is alternately called the layer thickness or bank height. In the PDFT test area 
the depth of cut ranged from 1.7 ft. to 4.0 ft. Excavating a thicker layer means thai: more volume can be 
dredged before the dredge has to be shifted to a new position, and subsequently, less time is lost for 
shifting per volume of dredged material. Full bucket grabs also translates into higher production, 
whereby delivery of as much material as possible is accomplished with minimal entrapment of water. 

Operation of the BELLC dredge in environmental (accurate) dredging mode, involved importing DTM 
data showing the bathymetry of the test area bottom surface, with the dredge plan showing area and 
vertical extent of cuts, in the dredge's CMS. The dredge plan was based on the results of the PCB 
characterization and input from USAGE, Foster Wheeler, and BELLC as to the aerial extent and depth of 
cut. The bottom elevation of the cut was defined as depth of cut beneath the bottom surface, calculated by 
subtracting the depth of cut from the bathymetry. This target elevation was also shown in the CMS, for 
dredge operator guidance. 

The bank height (depth of cut) that provided a full bucket for the 4.5 cy HPG bucket was 14 in. For the 
PDFT however, and likely for the full scale project, removal of layers of a height less than that which 
would provide a full bucket was instituted to reduce spillage of material. A layer height of 12 in. was 
targeted by BELLC to achieve good production with minimal spill, and avoid development of windrows, 
and to minimize impacts to water quality. A layer height of 12 in. provides a bucket that is approximately 
75% full. A 100% bucket fill may cause the squeezing out of material and leave windrows on the bottom 
surface. An initial minimal overdepth (3-4 in.), was taken into account, as the goal was to deliver a 
"clean" bottom, to provide for inaccuracies in the different steps of the removal process, namely core 
sampling, surveying and dredging. 

During dredging along the boundaries of a cut, step cuts, which provide a means of creating a slope by 
dredging a "stairstep", were made to avoid vertical walls of greater than 1 foot height, which might 
collapse or erode easily. Dredging was initially made in Cuts 6, 7, 8, and 5, respectively as close as 
possible to the target dredge level, using the dredge plan. Once it was realized that a native, 
uncontaminated clay layer was not as thick as that indicated in the sediment characterization plots, 
possibly due to smearing in the core tube, the dredge level in dredge Cuts 2, 3 and 4 changed from one 
based on the theoretical plan to one based on observation. When the operator encountered clay, as 
evidenced by deposition on the material hopper grizzly, dredging proceeded no deeper in that grab 
position. Where the clay layer occurred at more than a few inches from the planned theoretical dredge 
level, the target level was adjusted within tenths of a foot of the visual observation on the next, adjacent 
spud or "moonpool" position (1/4 of a dredge cut), in an attempt to minimize the removal of the 
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underlying clay, which had been tested in the laboratory to be "clean". This visual observation method of 
determining dredge depth was applied in Cuts 2, 3 and 4. In these cuts, the depth of cut was reduced from 
a planned 2 ft. cut, to a 1.7 ft. and 1.8 ft. cut. This visual technique of dredging did not appear to impact 
production, so long as the crane operator was given clear and quick instruction on the "new" dredge 
elevation, by means of rapid update of the CMS, a process that was observed on the BELLC dredge. The 
dredging accuracy and PCB removal efficiency results of the PDFT, including in Cuts 2, 3, and 4, 
appeared good, and are presented in Sections 3.1.2 and 4.2, respectively. 

To assess the dredge production as a function of depth of cut (bank height), productions were evaluated 
for the period August 15-17, a period over which the excavator production varied between 60 cy/hr and 
85 cy/hr. During this period the depth of cut, that is the layer height to be removed within a cut, ranged 
between 1.7 ft. and 2.0 ft. On August 18, dredging in Cuts 1 and A, where the depth of cut was between 
3 ft. and 4 ft., the excavator production increased to 106 cy/hr. 

Sediment Type 

The type of sediment dredged over the course of the PDFT did not appear to impact excavator production 
one way or the other. In either soft black silt, sand, shell, or clay, the HPG bucket had no problems 
removing the material. Delays due to material type were encountered on the SPU end of the process as 
discussed below. 

Water Depth 

Excavator production will decrease with increasing water depth by the amount of time required to lower 
and raise the bucket from the bottom. The lowering and retrieving rate of the bucket is a function of the 
machine selected to operate the bucket, and even more importantly, any operational controls that may be 
instituted to slow the rate of descent and retrieval in order to maintain air and/or water quality standards. 

The production of the BELLC dredge developed and mobilized to the site was limited by draft to work in 
areas generally deeper than 4 ft. The average draft of the dredge, with fully loaded hopper and fuel tanks 
was calculated to be approximately 2.5 ft. and was measured to vary between 2 ft. and 4 ft. depending on 
where along the barge the draft measurements were taken and the level of dredged material in the hopper. 
As most of the dredge system weight was located at the port forward corner of the dredge, centered on the 
material hopper, the draft was greatest at this corner of the dredge. 

In general the dredge was observed to list forward and to port during all dredging operations. It is 
believed that with more involved design of the dredge system for a project of greater magnitude than the 
field test, a barge platform could be constructed with lighter equipment and greater footprint that would 
float level and draw significantly less water, perhaps 2 ft. or less. 

3.1.2 Positioning and Dredging Accuracy 

Key to the success of the New Bedford Harbor full-scale remediation will be the ability of the selected 
dredge(s) to minimize the amount of overdepth dredging while still attaining the target cleanup goals of 
the project. The BELLC hydraulic excavator dredge was selected for pilot testing, in part, to demonstrate 
that a mechanical bucket operated from an excavator with rigid connections and state-of-the-art 
positioning could achieve dredging accuracy exceeding 6 in. in the vertical plane and 24 in. in the 
horizontal plane. 
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Real Time Kinematic Positioning (RTK) 

An RTK positioning system (Sercel Aquarius RTK) was used to provide the horizontal and vertical 
positioning for the CMS. At the Sawyer Street Site an RTK differential station was installed to provide 
the RTK Mobile receiver with the necessary corrections to obtain the required precision. 

Horizontal and vertical control was established, for both dredging and surveys, by use of Bench Mark "J " 
provided by the USAGE. The Massachusetts State Plane coordinates for Benchmark "J" are 2,701,124.58 
Northing and 814,466.42 Easting, which is located near the Coggeshall Street Bridge in the Upper 
Harbor. Before starting the PDFT, four (4) hours of position data logging was carried out on the 
benchmark with this RTK system to confirm vertical control accuracy. The results are shown in 
Appendix G, Figure G-l. 

Crane Monitoring System (CMS) 

The CMS requires several input parameters that are measured by a number of sensors. A schematic 
drawing showing the CMS input parameters is provided in Figure 3-3. The CMS combines signals from 
the excavator boom, stick, and bucket hinges, signals from the swing of the excavator, the horizontal and 
vertical position of the RTK antenna, and the list, trim and orientation of the barge. The precise 
installation and calibration of these sensors determine the accuracy of the CMS. Each sensor was 
calibrated before installation on the BELLC test dredge. After installation of all the equipment a field 
calibration was executed. Horizontal and vertical control of the CMS systems was confirmed daily while 
the test dredging was underway. 

Dredge Positioning 

Dredge positioning was established using the CMS with input from the RTK system. The CMS, through 
use of a heads up computer display terminal, provides the crane operator excellent control of the bucket 
while dredging, showing where the bucket is in both horizontal and vertical planes, in real time. The 
CMS display monitors were also provided in the control room and the visitor's room during the PDFT. 
Figure 2-5 shows the typical CMS screen in the operator's cab. 

Use of the CMS system allowed the crane operator or "leverman" the ability to "see" where the bucket 
was in relation to the dredge cut, vertically and horizontally. In general what was seen on the screen, that 
is the depth of cut attained by the operator, was generally within 2-4 in. of the actual depth of cut as 
determined by the daily progress hydrographic surveys. The CMS also provided the operator the ability 
to see where he had dredged in the horizontal plane, and was able to minimize searching for the next 
dredge cut. 

The CMS was also used effectively for shifting the dredge into the next spud position. Generally, the 
SPU operator would direct the barge movements from the SPU control room, the highest point on the 
dredge. Before shifting the top-view picture of the barge and dredge area was set. to a smaller scale, to 
provide an overview figure of the barge and the dredge area. The bearing of the barge was indicated by a 
digital repeater of the gyro compass. 
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Hydrographic Surveys 

The dredging process was monitored by hydrographic surveys. USAGE Class 1 Hydrographic survey 
methods were employed to ensure optimal survey system accuracy. The USAGE ("lass 1 Hydrographic 
Method requires survey accuracy of better than +/- 2 ft. horizontally and +/- 0.5 fi, vertically. The error 
(accuracy) of the positioning system used by BELLC in the dredge accuracy evaluation, as demonstrated 
in system calibration routines (Appendix G, Figure G-l) was +.1/-.08 ft. vertically and +.26/-.1 ft. 
horizontally. The horizontal positioning of the echosounder transducer was defined by means of a 
Trimble DGPS system. The DGPS antenna on board the survey boat was mounted vertically above the 
echosounder transducer. For vertical positioning a benchmark near the office site was created and a tide 
board close to the dredge area was installed. Before every survey a bar-check to calibrate the 
echosounder and a position check were carried out. During surveys tide readings were registered and 
used for post processing of the survey data. 

Survey Results 

All survey data was post processed and incorporated into a DTM to compare various survey surfaces and 
design surfaces, and generate cross sections of the dredge cut area. 

During analyses of the survey results by BELLC it appeared that the horizontal position data recorded 
over the course of the survey program had a systematic time delay of approximately 0.4 seconds in 
comparison with the recorded depth data. The final post-dredge survey results reflect the correction to 
this time delay. A final confirmatory post-dredge survey of the PDFT test area was also conducted by the 
USAGE and showed good agreement with the BELLC survey. 

The entire set of hydrographic survey results across the PDFT test area are presented in Appendix H. 
Only surveys of Cuts 5, 6, 7 and 8, where the focus of the PDFT was dredging accuracy to the target 
depth, were used for the purposes of assessing the dredging accuracy performance of the BELLG dredge. 

Dredging Accuracy 

Figures 3-4 through 3-7 show the pre- and post- dredge survey and target elevation cross sections for 
Cuts 5, 6, 7 and 8 used to evaluate the accuracy of the BELLC test dredge. Additional survey data 
generated for the PDFT is provided in Appendix H. 

As can be seen from the cross sections in particular, the dredge performed very well in terms of vertical 
dredging accuracy. Overall a +/- 3-inch vertical dredging accuracy was demonstrated across Cuts 5, 6, 7, 
and 8. A +/- 4-inch vertical dredging accuracy was demonstrated across the entire PDFT test area by the 
BELLC dredge. 

Additional accuracy evaluation was carried out by BELLC which was based on comparison of the post-
dredge survey with the target depths for Cuts 6, 7 and 8. The DTM compared 700 points across the 
30 ft. x 110 ft. cut area. The % occurrence histograms showing that 95 % of the data points are within 
6 in. of the target depth, and 90% are within 4 in. Most of the points that deviate more than 6 in. are in 
the slope area, on the north and south ends of the cut. The results of BELLCs accuracy evaluation are 
provided in Appendix G. 
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Correlation with PCB Removal Efficiency 

Section 4.2 of this report evaluates the PCB removal efficiency of the BELLC dredge. Comparison of the 
pre- and post-dredge PCB concentration in the sediment within the test area indicated that approximately 
97% of the PCB mass was removed from the test area during the PDFT. 

After dredging Cuts 6, 7, 8, and 5, in that order, it was realized in the field that a "clean" clay layer was 
oftentimes higher in elevation than that shown in contamination characterization plots. Thereafter, with 
concurrence from the PDFT team, the field target dredge level in Cuts 2, 3 and 4 changed from one based 
on the theoretical plan to one based on observation. When the operator encountered clay, as evidenced by 
deposition on the material hopper grizzly, dredging proceeded no deeper in that grab position. Where the 
clay layer occurred at more than a few inches from the planned theoretical dredge level, the target level 
was adjusted within tenths of a foot of the visual observation on the next, adjacent spud or "moonpool" 
position (1/4 of a dredge cut), in an attempt to minimize the removal of the underlying clay. 

This visual observation method of determining dredge depth was applied in Cuts 2, 3 and 4. In these cuts, 
the depth of cut was reduced from a planned 2-ft. cut, to a 1.7-ft. (Cuts 2, 3 and 4) and 1.8 ft. cut (Cut 4). 
In these areas, the vertical dredging accuracy decreased to an average of approximately +/- 6 in. from the 
target. This reduction in accuracy was observed to be a result of interruptions in the CMS system display 
to the operator, and personnel communication errors. It is therefore reasonable to assume, that with rapid 
updating of the dredge guidance system to reflect field changes in the target elevation based on visual 
observations of the clean clay layer, the dredging accuracy will approach that achieved in the areas where 
the target depth is pre-programmed into the crane operators display. 

Volume Calculations 

Volume calculations were conducted using the daily progress surveys and the pre-dredge survey. The 
dredged volumes per dredge cut were calculated using the average end area method. Based on these 
volume calculations, presented in Appendix I, the total volume of in situ material removed from the 
PDFT test area is 2,308 cy. The target volume of material to be removed, based on the final, actual depth 
of cut targeted across the PDFT area dredged, was calculated to be 1,985 cy. Comparison of this target 
volume with the actual volume dredged yields an overdredging value of 16%. 

3.1.3 Slurry Processing Unit (SPU) Production 

Minimization of the amount of water added to the dredged material is a focus area of the PDFT and the 
design of the full-scale remediation project. 

While mechanical excavation delivers dredged material in as close to in situ water concentrations as 
possible, with minimal entrapment of water, the transportation of mechanically dredged material is 
typically by barge. Due to the shallowness of the Upper Harbor, barges with material capacity to 
maintain adequate production cannot navigate the upper harbor waters without adversely impacting water 
quality. 

The Bean patented SPU system is a proprietary hydraulic slurry transport system that delivers high 
percent solids concentrations, by introducing controlled amounts of water to mechanically dredged 
material. The SPU measures and monitors the in situ water content of the material dredged and placed in 
a hopper, and injects only as much water as is necessary to keep the slurry moving to the treatment and 
disposal site, at a specified % solids concentration. The in situ material conditions dictate the theoretical 
maximum achievable slurry density. It is not possible to achieve solids concentrations that are higher than 
that of the in situ material. 
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The dredged material removed from the dredge cut was placed on the grizzly of the material hopper, 
where it began the debris separation and material transport phases of the dredging process. Debris larger 
than 6 in. x 6 in. were screened off the surface of the material hopper and placed in the adjacent debris 
container for ultimate transport and disposal at the Sawyer Street CDF debris disposal area (DDA). 

Loading 

The SPU production was directly related to the excavator production. To achieve optimum production for 
the material transport phase of the process using the SPU, the material hopper was to be kept loaded with 
dredged material (slurry) continuously, to create a buffer of material to be transported. The hopper 
capacity was 20 cy, therefore the excavator would require approximately 12 minutes to load the hopper, 
assuming buckets are loaded 75%. During the field test, the hopper was loaded at a rate ranging from 
approximately 60 cy/hr to 105 cy/hr, depending on the factors discussed in excavator production above, 
as well as by the efficiency of the debris separation phase at the hopper grizzly. 

Debris Separation 

Debris with dimensions larger than 4 in. was expected to cause clogging and required clearing in the SPU 
system during the hydraulic transport, and was therefore removed out of the system at the following 
locations: 

Coarse debris (greater than 8 inches) 

A pre-fabricated 6-inch x 6-inch grizzly screen was installed on the top of the hopper. To remove debris 
from the screen, a mini excavator was installed next to the grizzly to pick-up debris and to deposit it into 
the trash bin staged next to the hopper. Over the course of dredge testing during the PDFT, material 
clogging of the grizzly screen was occurring when the gray clay layer was encountered and deposited on 
the screen. The clay was cohesive and stiff enough that the screen opening would become clogged and 
not permit the passage of looser material. To remedy this problem, two (2) modifications were made to 
the mini excavator. First a water jet hose was installed from the water injection manifold, charged with 
recirculation water, to the end of the mini excavator arm, to be used as an instrument in breaking up the 
clogged clay. A flat steel plate was also welded onto the backside of the mini excavator bucket, to close 
the gaps between the bucket teeth, and provide a tool surface which the mini-excavator operator could 
"mash" the clay through the screen with. Any debris that was separated out by the grizzly, including 
larger cobbles, metal debris such as chain and wire rope, shopping carts, tires, wood and plastic sheets, 
was washed with the waterjet, and was deposited into the trash bin, next to the grizzly. 

Despite the field remedies implemented to streamline the debris separation phase, some delay was caused 
by the inability of the grizzly screen to pass dredged material into the hopper such that hopper capacity 
was not sufficient to continue the hydraulic transport process. For a full scale dredging operation it was 
suggested by BELLC that, based on site conditions encountered, a different type of debris separation 
system, such as a vibrating screen, or rotating drum screen, may provide more efficient results. 
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Figure 3-8
 
Clearing Rockbox of Debris, note cobbles at base of Rockbox
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Small debris (less than 4 inches) 

As the inside diameter of the discharge line was 7.13 in., another debris collector, termed the "rockbox", 
with a screen mesh of 4 in. was installed in the suction line between the hopper bottom and the slurry 
pump. A significant amount of smaller debris caused the frequent clogging of the screen in the rockbox. 
The debris consisted of smaller cobbles, plastic debris, horseshoe crabs and a significant amount of 
quahogs. After some significant downtime and impacts to the overall dredge production due to clogging 
of the rockbox by this smaller debris, the ultimate remedy for maintaining a clear rockbox was the 
installation of two additional high pressure water jets, again using recirculation water, on either side of the 
rock box. Additionally, by experience, the clogging could be avoided by declutching the dredge pump 
and backflushing the screen of the rockbox periodically. While this preventative measure did reduce the 
SPU production by a small amount, it was a lesser amount than that attributable to the shutdown of the 
system to open and clear the rock box and/or pump, a process that took between 24 to 51 minutes, 
depending on a number of factors, namely volume and type of debris clogging the suction line. Despite 
delays due to debris on the hydraulic transport process, the excavator production generally could continue 
most of the time due to the buffering capacity of the hopper. 

One significant downtime event did occur however due to debris. On Saturday August 12, at 
approximately 12:20 hrs., the dredge encountered suction pressure problems on the SPU. It was not 
known whether this was a problem caused by debris clogging, poor pump performance or some other 
reason. After about 12 hrs. of downtime to not only resolve the suction pressure issue, and perform other 
optimization measures, it was discovered that a '/i-inch thick piece of angle iron, roughly 10 in. long by 
5 in. high, had managed to pass through the grizzly screen, through the horizontal augers and become 
lodged in the suction line between the hopper bottom and the rockbox. Based on the photo taken below, 
it would appear that the metal was effectively choking the suction pipe by about 80%. The piece of metal 
was removed, and along with the activation of another suction jet at the base of the hopper, the suction 
problems encountered until that time were drastically reduced. 

Figure 3-9
 
Steel Plate Lodged in Suction Line
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Figure 3-10
 
Steel Plate Lodged in Suction Line
 

Approximately 5 tons of debris, both separated out at the grizzly and the rockbox, were removed from the 
dredged material prior to pumping to shore. This quantity represents less than 1/10 of 1 percent of the 
total volume dredged during the PDFT. 

The SPU worked properly during the dredge test and appeared to be stable in the automated mode. The 
SPU controls permitted easy adjustment of the hydraulic transport parameters such as discharge velocity 
and maximum allowable slurry density. The automated injection of recirculation water at the three supply 
points appeared to work correctly. All process parameters were observed clearly at the operators desk 
panel gauges and on the SPU computer monitor. A screen dump of the SPU controls display is presented 
in Figure 3-11. 

The hydraulic transport capacity of the SPU was designed to be higher than the maximum excavator 
production, to optimize the production potential of the dredge. The design production limit is therefore 
on the excavator process. As a significant volume of debris between approximately 3 and 6 in. was 
encountered, the rockbox clogged frequently despite the adaptation of a number of jets intended to break 
up such clogging. As such, the dredge (SPU) operator was required to add more recirculated water than is 
typically necessary to move slurry without risking the plugging of the discharge pipe. In adding more 
water the density of the slurry, and thereby the dredge production, decreases. 
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SPU Production 

SPU production is based on net operational hours of the SPU and the mass (tons) of dry solids recorded 
by the SPU system. The net operational hours for the SPU are based on the following selection criteria: 

•	 SG loop 3 >1.040 specific gravity unit (SOU); 
•	 RPM of the slurry pump >700 rpm; and 
•	 Flow velocity in flow tube >1 ft/s. 

When any or all of these criteria were not met, the SPU was not considered to be operational. In total, the 
net operational hours for the SPU correspond with the net operational hours of the excavator. 

From the recorded flow velocity and the slurry density measured in the third specific gravity loop together 
with the specific gravity of the dredged material, the tons of dry solids are calculated. The SPU volumes 
are calculated on the basis of estimated densities of the in situ material based on sediment investigation 
results, as described in this section. SPU productions will not be the same as the excavator production 
therefore, which are based on the comparison of a post-dredge survey with a pre-dredge survey. 
An example of a daily SPU production report, for August 17, is presented in Figure 3-12. Data are 
presented in metric (upper portion) and English units (lower portion) in Figure 3-12. 

The SPU production report provides data summarizing the period of performance of the SPU system 
while the dredge system is operating effectively. The production report separates out data recorded by the 
SPU for periods when the slurry has a specific gravity less than 1.040, when the slurry pump is turning at 
under 700 rpm, or when the flow velocity in the discharge pipe (flow tube) is under 1 ft./sec. Either of 
these conditions represent the dredge system as not working effectively. 

Of interest in the SPU production report, for August 17's testing, the dredge was considered effective for 
435 minutes of 559 minutes overall. By the SPU system then, the dredge's efficiency was 77.8%. During 
this day 2,509 cy of slurry was discharged, of which 537 cy of the slurry was in situ sediment moved. 
The average volume of slurry moved was 346 cy/hr, the average volume of in situ material moved was 
74 cy/hr. This testing day, August 17, represented the best production day for the test dredge, and 
provides performance values that could be extrapolated for the full-scale remediation. 

SPU Solids Concentration Results 

This section summarizes and evaluates the sediment solids concentration data obtained during the PDFT. 
Sediment concentration data was obtained from the following sources: 

•	 Sediment samples taken from the dredged sediments prior to dredging. This data was used to 
determine the in situ (i.e. in-place prior to dredging) physical properties. 

•	 Measurements of slurry flow rate and slurry wet density in the discharge pipeline from the 
dredge (measured in "specific gravity loop 3" or "SG Loop 3" of the SPU). 

•	 Volumes in Disposal Cells. 

The actual volume of sediment dredged was determined by calculating the difference in volume between 
the pre-dredge and post-dredge mudline surface as measured by bathymetric surveys. 
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Figure 3-12
 
SPU Production Summary, August 17, 2000
 

Date: August 17 2000 "~| 

Date: August 17 2000 conditions: rho mix>1040kg/m3, rpm slurry pump>700 rpm, flow velocity in 250mm flowtube>1 ft/3 
water density 
[kg/m3] 

specific gravity 
[kg/m3] 

insitu density 
!ko/m3] 

avg. % solids by weight 
of insitu material 

tons dry solid/insitu volume 
[TDS/situ m3] 

1015 2400 1410 49% 0.684 
total effective time period Flow slurry volume Insitu tons dry solid % solids by weight % solids by weight % solids by weight % volume concentration density 

slurry pumping time 
[mln] 

analysed 
[hr:mln:»s] 

velocity 
[mis] 

average 

discharged 

average [mS/hrJ 

Production 

average(lnsitu m3/hr] 

Production 
[metric tons] 

average [tons/hr] 

loop 1 
[%] 

average 

loop 2 
[%] 

average 

loop 3 
[%] 

average 

loop 3 
[%] 

average 

loop 3 
[kg/m3] 
average 

total dredge period: 10:26:-19:44 1.5 265 57 39 13.67% 9.47% 13.08% 21.38% 1,099 
snapshots: 11:07-11:43 1.2 213 72 49 20.19% 17.54% 19.94% 33.78% 1,148 

11:53-12:22 1.1 203 69 47 19.67% 17.60% 20.03% 33.94% 1,149 
13:55-14:35 1.4 240 61 42 16.56% 11.37% 15.44% 25.46% 1,116 
15:02-15:17 1.4 247 82 56 19.12% 16.14% 19.75% 33.28% 1,146 
16:09-16:23 1.9 332 81 56 17.26% 9.82% 15.04% 24.55% 1,112 
17:45-18:29 1.8 325 78 53 14.63% 9.75% 14.60% 23.91% 1.109 

total effective [minj total gross [mini max daily total |m3] dally total [insitu m3) daily total [tons] max max max max max 
435 559 2.1 1919 410 281 33% 31% 33% 60% 1.252 

missing: datalog values between 19:44 and 20:06: estimated • 20 m3 

Date: August 17 2000 conditions: rho_mix>1040kg/m3, rpm slurry pump>700 rpm, flow velocity in 250 mm flow tube>1 ft/s 
water density specific gravity insitu density avg. % solids by weight short tons dry solid 
[kg/m3] [kg/m3] [kg/m3] of insitu material per insitu volume [TDS/cu-ft] 
1015 2400 1410 49% 0.021 

total effective time period Flow slurry volume Insitu tons dry solid % solids by weight % solids by weight % solids by weight % volume concentration density 
slurry pumping time analysed velocity discharged Production Production loop 1 loop 2 loop} loop 3 loop 3 

[mln] [hr:mln:ss] [ft/s] [%] W [%] [%] SGU 
average average [cy/hr] average [insilu cy/hr] average [short tons/hr] average average average average average 

total dredge period: 10:26-19:44 4.9 346 74 43 13.87% 9.47% 13.08% 21 .38% 1.099 
snapshots: 11:07-11:43 4.0 279 94 54 20.19% 17.54% 19.94% 33.78% 1.148 

11:53-12:22 3.8 265 90 52 19.67% 17.60% 20.03% 33.94% 1.149 
13:55-14:35 4.5 314 80 46 16.56% 11.37% 15.44% 25.46% 1.116 
15:02-15:17 4.6 323 108 62 19.12% 16.14% 19.75% 33.28% 1.146 
16:09-16:23 6.2 434 107 61 17.26% 9.82% 15.04% 24.55% 1.112 
17:45-18:29 6.0 425 102 59 14.63% 9.75% 14.60% 23.91% 1.109 

total effective [min] total gross [min] max daily total [cy] daily total [insitu cy] daily total [short tons] max max max max max 
435 559 7.0 2509 537 309 33% 31% 33% 60% 1.252 

missing: datalog values between 19:44 and 20:06: estimated • 27 cy 
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The concentrations in the disposal cell were estimated using the data from column settling, self-weight 
consolidation and column consolidation tests performed on New Bedford sediment. 

There are several common ways of reporting sediment "concentrations" or density. Each method has 
certain advantages for engineering design or construction monitoring. In the testing done during the 
dredge PDFT, different methods were used for (a) pre-dredge core samples analyzed in the geotechnical 
laboratory, (b) monitoring slurry flow through the dredge SPU during dredging, and (c) post-dredge 
survey and calculations. For calculating quantities of dredged material moved and for evaluating dredge 
production, it is necessary to convert between difference measurements and reporting methods. 

In general, soil contains solid particles, water in void space between soil particles, and air in void spaces. 
For saturated sediment, the volume of air is zero. The top portion of Figure 3-13 shows a schematic 
representation of the solid and fluid that make up sediment. Table 3-1 provides a list of definitions used 
to discuss the results of the PDFT solids concentration study. 

Results of the pre-dredge testing are reported in Appendix B and F as "wet weight" in kilograms per 
meter3 (Kg/m3), which can be converted to slurry specific gravity by dividing by 1.000. The average wet 
unit weight of sediment dredged each day was determined by calculating a weighted-average of the pre-
dredge samples in each days dredge area. As shown in Figure 3-13, the wet weight of the sediment 
dredged on August 16, 2000 was 1,400 Kg/m3. The drawing in Block 1 of the figure shows other ratios 
such as "concentration", "percent solids by weight", "percent solids by volume", and "moisture content". 
In addition to the ratios, the drawing in Block 1 shows corresponding weights and volumes of solids and 
pore fluid in one cubic foot of in situ sediment. 

During dredging, slurry concentration was measured by density gauges in pipe loop 3. The flow rate and 
density measurements were taken continuously during SPU operation. The tables in Appendix F 
(Figure 3-12 is SPU Production Tables for August 17, 2000) show the percent solids at different times 
and also gives the calculated daily average percent solids by weight for each days dredge. The average 
percent solids by weight for August 16, 2000 was 13.15%. The other corresponding ratios are shown on 
the drawing in Block 2 of Figure 3-13. The in situ sediment dredged on August 16 had a concentration of 
668 grams per liter (g/L) and a wet unit weight of 87.4 pounds per cubic foot (pcf) (1,400 Kg/m3). This 
corresponds to 27.8 percent solids by weight and a moisture content of 110 percent. 

In moving from the in situ concentration to the slurry concentration, the dry weigh! of solids is the same 
(41.7 pounds). Since both the in situ sediment and pipeline slurry are both saturated with pore fluids, the 
only difference in volume is due to the addition of fluid. Note that the concentration went from 41.7 pcf 
in situ to 9 pcf in the slurry and that the volume increased from 1.0 to 4.63 cubic feel (cf). In the pipeline 
slurry, the concentration was 144 g/L and had a wet weight of 317 pounds with a volume of 4.63 cf 
(68.5 pcf or 1,100 Kg/m3). The dry weight of solids and the corresponding volume of dry solids is 
.constant; therefore, the difference between in situ volume and pipeline volume is the amount of water 
added to make the slurry, which is 3.63 cf per cf of in situ sediment. 

The most accurate method to determine the in situ volume of sediment dredged is to perform pre- and 
post-dredge surveys (which was done for this PDFT). However, dredging contractors need preliminary 
estimates of in situ production during dredging to better manage their work. Therefore, they use data on 
the flow rate and slurry density combined with data on in situ density and concentrations to estimate 
in situ dredge production. The results of typical calculations are shown in Figure 3-12 and the 
calculations for each day of dredging are shown in Appendix F. The measure values are slurry flow rate, 
time of discharge and slurry density (also called specific gravity of mixture). This data is used to 
calculate percent solids in the slurry and dry solids pumped. Finally, data on situ sediment is combined to 
estimate in situ cubic yards of sediment dredged and in situ production. 
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Phase diagram representation 

Volumes 

v. AIR 

(zero for saturated sediments) 

v* FLUID 

v, SOLIDS 

TOTALS 

1. EXAMPLE IN-SITU SEDIMENTS 
16 AUGUST 00 

Vw = 0.722 cf< 

Vs = 0.278 cf 

V = 1.0 cf 

3. IN DISPOSAL SITE
 
(Based on Settling Column and
 
Self-weight Consolidation)
 

Vw= 1.06cf 

Vs = 0.278 cf 

V = 1.34cf 

Figure 3-13
 
Sediment Volume Changes: In Situ to Pipeline to Disposal Cell
 

Example particle- water structure 

Weights	 Percent solids by weight: WS/W, 
W, = zero	 Water content: W W / W S 

Percent solids by volume: v,/v, 
Ww	 Concentration: W S /V, 

Slurry density: W,/V, 
Ws Volume solids (Vs) 

(oven-dried 

W,	 Solids specific gravity 2.40
 

Fluid unit weight 63.3 pcf (1.015 Kg/m3)
 

Wet weight 1400 Kg/m3 (87.4 pet) 2. PIPELINE SLURRY 13.15 % solids by weight w = 660%
 
C = 668g/Lor41.7pcf 16 AUGUST AVERAGE C = 144 g/L or 9 pcf 6 % solids by volume
 
27.8 % solids by volume 
47.7 % solids by weight 

w= 110% 
Ww = 45.7 Ib 

Vw = 4.35 cf Ww = 275 Ib 
Ws =41.7 Ib 

W = 87.4 Ib.	 Vs = 0.278 cfS Ws = 41.7lb 

C = 500 g/L or 31.2 pcf 
38.4 % solids by weight 
20.8 % solids by volume 

w= 161% V = 4.63 cf W = 317lb 

Ww = 67.1 Ib 

Ws = 41.7lb 

W = 108.7 Ib. 
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Table 3-1
 
Geotechnical Symbols and Definitions Used in the Evaluation of Solids Concentration
 

Ws 

wf 
ww 
vs 
vf 

wt 

v, 
vw 

*sw 

w 

dt or y( 

df or yf 

dw or yw 

Gn 

Gf 

Weight of oven-dried solid particles 

Weight of pore fluid surrounding solid particles 
Weight of pure water 
Volume of compressed, oven-dried solid particles 
Volume of pore fluid surrounding solid particles 

Weight of solids and pore fluid 

Volume of solids and pore fluids, which is total volume of sediment or slurry 

Volume of pure water 

Percent solids by weight, which is defined as Ws / Wt times 100 

Moisture content, which is defined as Wr/ Ws. This is used in geotechnical 
engineering and can be greater than 100 percent. 

Concentration or dry density, which is defined as Ws / V,. This can be expressed as 
Kilograms per cubic meter (Kg / m3), gram per liter (g/L), or pounds per cubic foot 
(pcf). 

Wet unit weight, also called total unit weight or wet density, is defined as Wt / V,. 
The symbol y is often used for this ratio. 

Pore fluid density or fluid unit weight is defined as Wf / Vf 

Water density or water unit weight is defined as the density of pure water (62.4 pcf 
or l ,OOOKg/m3). 

Specific gravity of oven-dried solids. This is the unit weight of dry, compressed 
solids divided by the unit weight of pure water. This is analogous to the unit weight 
of solid rock. 

Specific gravity of sediment or slurry mixture. This is the unit weight of a 
solid/water mixture divided by the unit weight of pure water. 

Specific gravity of fluid, which is the unit weight of the fluid divided by the unit 
weight of pure water. The value of 1.026 is typically used for seawater (64.0 pcf/ 
62.4 pcf). For this project, the fluid is assumed to be a mixture of fresh and salt 
water and a fluid specific gravity of 1.015 was used in calculations. 

Percent solids by volume, which is defined as Vs / V, times 100. This is the ratio of 
the volume of solids divided by the volume of slurry. The volume of solids can not 
be measured directly, but is calculated as Ws / (Gs dw). 
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Dredging contractors often use the term "percent volume" to describe the ratio of in situ sediment volume 
to the volume of the slurry mixture in the pipeline. This is a useful ratio for dredging because it 
summarizes the ratio of how much volume must be pumped by hydraulic dredges for each in situ cubic 
yard of sediment removed. For example, if 5 cf of slurry is pumped to remove 1 cf of sediment, then the 
percent volume would be 20 percent (1/5 times 100). 

The dredging contractor "percent volume" does not account for solids concentrations in either the in situ 
sediment or pipeline slurry. This is not the same as the percent solids by volume defined above, which is 
directly related to solids concentrations. Due to potential confusion with volume percentages, these terms 
are not used in this report in describing concentration relationships. 

In situ Sediment Concentrations 

Table 3-2 summarizes the concentration data for the sediment dredged from August 13 to August 18, 
2000 during the PDFT. In this table the "Given Data" are values measured during the pre-dredge 
sampling. The "sediment specific gravity", Gm, is the measured slurry specific gravity on the dredge in 
Loop 3. In the BELLC data reports, this is shown as the wet unit weight of slurry in Kg/m3, which in 
metric unit is simply 1,000 times the slurry specific gravity. The "specific gravity of solids" is based on 
the values measured in the pre-dredge core samples, as reported in Appendix B and F. The "fluid 
density" is the same as BELLC used in their calculations in Appendix F. All the ratios under "Calculated 
Ratios" are calculated from the given values. 

The sediment had in situ specific gravity of mixtures of 1.26 to 1.41, which corresponds to concentrations 
of 425 to 668 g/L, wet unit weights of 78.6 to 88.0 pcf (1,260 to 1,410 Kg/m3), solids by weight of 33.8 to 
48.6 percent, and moisture contents of 196 to 110 percent. The organic content of the sediment varied 
between 4 and 12%. These values are typical for very soft, silt or clay marine sediments with natural 
organic material. 

Pipeline Concentrations 

Table 3-3 summarized the concentration data for the dredged material slurry pumped from the barge 
(as measured in loop 3 for each day from August 13 to August 18, 2000. In this table the "Given Data" 
are the slurry percent solids by weight, which is measured on the barge during dredging. The sediment 
solids specific gravity and pore fluid density are the same values measured in the pre-dredge sampling 
each day. 

The average solids by weight ranged from 11.0 to 13.2 percent from August 16-18, which were the days 
that are closest to expected production. This corresponds to concentrations of 120 to 144 g/L and wet unit 
weights of 67.6 to 68.5 pcf (1,080 to 1,100 Kg/m3). 

The table also shows calculated ratios for pipeline solids contents ranging from 12 to 28 percent by 
weight. During full scale dredging, once all system configurations have been optimized and the operators 
comfortable with the debris management characteristics and range of in situ sediment densities to be 
encountered during dredging, the average concentration is expected to be higher than that experienced 
during the PDFT test. With production solids contents of 16 to 20 percent by weight, a reasonable 
assumption for the full scale dredging system, the concentrations would be 180 to 230 g/L and wet unit 
weights would be 70 to 72 pcf (1,120 to 1,150 Kg/m3). 
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Table 3-2
 
Calculated In Situ Sediment Characteristics
 

GIVEN DATA CALCULATED RATIOS 
Sediment Specific Fluid Wet Fluid Solids by Water Concentration Concentration 
Specific Gravity of Density density Density volume Content Solids by weight or dry density or dry density 
Gravity solids (pcf) (pcf) (Kg/L) (percent) (percent) (percent) (pcf) (g/L) 

Gm Gs df d, df Psv W ' sw C C 
Insitu sec liment 

1 3-Aug 1.270 2.40 63.3 79.2 1.014 18.4 187 34.9 27.6 442.7 
14-Aug 1.280 2.40 63.3 79.9 1.014 19.2 178 35.9 28.7 460 
15-Aug 1.380 2.40 63.3 86.1 1.014 26.4 118 45.9 39.5 633 
16-Aug 1.400 2.40 63.3 87.4 1.014 27.8 110 47.7 41.7 668 
17-Aug 1.410 2.40 63.3 88.0 1.014 28.5 106 48.6 42.8 685 
1 8-Aug 1.260 2.40 63.3 78.6 1.014 17.7 196 33.8 26.5 425 

C 1.10 2.40 63.3 68.6 1.014 6.2 642 13.5 9.2 148 
A 1.15 2.40 63.3 71.8 1.014 9.8 390 20.4 14.7 235 
L 1.20 2.40 63.3 74.9 1.014 13.4 273 26.8 20.1 321 
C 1.25 2.40 63.3 78 1.014 17.0 206 32.6 25.5 408 
U 1.30 2.40 63.3 81 1.014 20.6 163 38.1 30.9 495 
L 1.35 2.40 63.3 84 1.014 24.2 132 43.1 36.3 581 
A 1.40 2.40 63.3 87 1.014 27.8 110 47.7 41.7 668 
T 1.45 2.40 63.3 90 1.014 31.4 92 52.0 47.1 754 
E 1.50 2.40 63.3 94 1.014 35.0 78 56.1 52.5 841 
D 1.55 2.40 63.3 97 1.014 38.7 67 59.9 57.9 928 

1.60 2.40 63.3 100 1.014 42.3 58 63.4 63.3 1014 
1.303 2.40 63.3 81 1.014 20.8 161 38.4 31.2 500 
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Table 3-3 
Calculated Slurry Characteristics 

(BELLC 3rd Loop) 

GIVEN DATA CALCULATED RATIOS 
Solids by Specific Fluid Water Solids by Concentration Fluid Slurry Density 

weight Gravity of Density Content volume or dry density Density Concentration or wet density Slurry Specific 
(percent) solids (pcf) (percent) (percent) (pcf) (Kg/L) (g/L) (pcf) Gravity 

PSw G gf w Psv C df C d, 
BEAN 3rd 1 Dop (daily averages) 

13-Aug 8.83 2.40 63.3 1033 3.9 5.89 1.014 94 66.7 1.07 
14-Aug 9.44 2.40 63.3 959 4.2 6.32 1.014 101 66.9 1.07 
15-Aug 10.33 2.40 63.3 868 4.6 7.0 1.014 111 67.3 1.08 
16-Aug 13.15 2.40 63.3 660 6.0 9.0 1.014 144 68.5 1.10 
17-Aug 13.08 2.40 63.3 665 6.0 9.0 1.014 144 68.5 1.10 
18-Aug 11.02 2.40 63.3 807 5.0 7.4 1.014 119 67.6 1.08 

C 12.0 2.40 63.3 733 5.4 8.2 1.014 131 68.0 1.09 
A 14.0 2.40 63.3 614 6.4 9.6 1.014 155 68.9 1.10 
L 16.0 2.40 63.3 525 7.5 11.2 1.014 179 69.7 1.12 
C 17.0 2.40 63.3 488 8.0 11.9 1.014 191 70.2 1.12 
U 18.0 2.40 63.3 456 8.5 12.7 1.014 204 70.6 1.13 
L 19.0 2.40 63.3 426 9.0 13.5 1.014 216 71.1 1.14 
A 20.0 2.40 63.3 400 9.6 14.3 1.014 229 71.6 1.15 
T 22.0 2.40 63.3 355 10.7 16.0 1.014 256 72.5 1.16 
E 24.0 2.40 63.3 317 11.8 17.6 1.014 283 73.5 1.18 
D 26.0 2.40 63.3 285 12.9 19.4 1.014 310 74.5 1.19 

28.0 2.40 63.3 257 14.1 21.1 1.014 339 75.5 1.21 
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Concentrations of in situ sediment and pipeline slurries are useful because the total volume of sediment or 
slurry is inversely proportional to concentration. In mathematical terms: V|C, = V2O2 or V2/V| = C\I C2. 
For example, if the concentrations are 600 g/L in situ and 100 g/L in the pipeline, the pipeline volume 
will be 6 times the in situ volume (600/100). If the pipeline concentration is raised to 150, then the 
pipeline volume would only be 4 times the in situ volume (600/150). 

The lower portion of Figure 3-13 shows schematic representations of the in situ sediments in the PDFT 
dredge area and average pipeline slurry using data from August 16 for illustration. 'The figure also shows 
a disposal site representation, which is discussed below. In this figure, one cf of in situ sediment is 
represented in each step. By conservation of mass, the dry weight of solids is constant throughout 
dredging and disposal (which is 41.7 pounds in the example shown). Since there is no air in saturated 
sediment, the difference in volumes and unit weights is due only to the addition or subtraction of water. 

The in situ sediment dredged on August 16 had a concentration of 668 g/L and a wet unit weight of 
87.4 pcf (1,400 Kg/m3). This corresponds to 47.7 percent solids by weight and a moisture content of 
110 percent. 

In the pipeline slurry, the concentration was 144 g/L and had a wet weight of 317 pounds with a volume 
of 4.63 cf (68.5 pcf or 1,100 Kg/m3). The dry weight of solids and the corresponding volume of dry 
solids is constant; therefore, the difference between in situ volume and pipeline volume is the amount of 
water added to make the slurry, which is 3.63 cf per cf of in situ sediment. 

If the slurry concentration was increased from 13 percent to 20 percent by weight, the concentration 
would be increased from 144 g/L to 230 g/L. In this case, the volume in the pipeline would be 
2.90(668 g/L / 230 g/L) times the in situ volume. The volume of water added would then be 1.90 cf per 
cf of in situ sediment. 

Sediment Concentrations in Disposal Cell 

Sediment concentrations in the disposal cell can be estimated using data from this dredge test and data 
from laboratory column settling, self-weight consolidation and column consolidation tests. All these tests 
were performed on a composite sample of fine-grained sediment from New Bedford. The sand portion of 
the sediment was removed prior to performing these laboratory tests. 

Column consolidation tests were performed on sediment mixtures with concentrations of 42, 94, 178 and 
515 g/L. At the completion of column settling, the sediment concentrations were 454, 391, 390 and 
549 g/L for the four tests, respectively. The column settling test is designed to model the concentration in 
sediment at the top of the sediment to water interface in a settling basin. 

.Sediment in a disposal cell continues to consolidate after discharge due to self-weight consolidation and 
due to consolidation of fill placed over the sediment. The initial consolidation that occurs under the 
weight of sediment under water in the settling basin is modeled in the laboratory by the self-weight 
consolidation test. The test performed on sediment with an initial concentration of 178 g/L showed 
concentrations that ranged from 265 g/L at a depth of 3 in. to 514 g/L at a depth of 27 in. 

The column consolidation test models consolidation at very low loads. The tests performed on sediment 
with initial concentrations of 42 and 94 g/L showed that under stresses of about 50 pounds per square foot 
(psf), the concentrations would be about 500 g/L. A stress of 50 psf corresponds to a depth of 3 ft. below 
the sediment water interface in a disposal cell. 
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Bulking Factor 

The ratio of sediment volume in the disposal cell (below the sediment/water interface) to the in situ 
volume is the "bulking factor". The bulking factor depends on many variables including initial sediment 
concentration, method of dredging and disposal, rate of dredging, type of dewatering in the disposal cell, 
depth of disposal cell, and weight of fill over the sediment in the disposal cell. The data can be used to 
make estimates of bulking for the sediment dredged during the PDFT. 

The sediment dredged on August 16 had an in situ concentration of 668 g/L. In those areas where the 
dredged sediment contains little sand, the bulking can be estimated using a concentration of 500 g/L in the 
disposal cell. Figure 3-13 shows the estimated conditions in sediment in the disposal cell with a 
concentration of 500 g/L. The volume would be 1.34 cf, which gives a bulking factor of 1.34. 

The in situ sediment concentration in the dredge test area ranged from 425 to 668 g/L. 

The bulking factor decreases when the percentage of sand in the sediment increases. The bulking factor 
for loose sand and gravel is close to 1.0 because the sand settles quickly and the settling that occurs in a 
disposal cell is similar to natural settlement that occurs in the Harbor. Extra space in the disposal cells 
has to be reserved to allow for settlement of the sediment from the slurry discharged in the cells. 

Disposal 

The dredged material slurry was discharged adjacent to the eastern sheetpile wall, halfway into Cell No.l. 
To allow visual inspection of the slurry discharge, the end of the discharge pipeline was held 2-3 ft. above 
the water surface with the aid of a backhoe. After 2-3 days, the coarse materials (mainly shells) present in 
the slurry had stacked and broke the water surface. To mitigate odors in the vicinity of the CDF by 
preventing further stacking of the dredged material above the water surface, the pipeline was shortened, 
by cutting off approximately 20 ft., so that the discharge could be re-directed to another open area in the 
CDF. An oil absorption boom was installed around the discharge point to minimize the extent of the oil 
sheen in the CDF. 

The 8-inch HOPE pipeline used as the discharge pipeline came off the 3rd SG Loop on the dredge and was 
lashed to the 16-inch HOPE line, along with the 8-inch recirculation water pipeline, for flotation. When 
the discharge pipeline was being used it had a tendency to sink up to 2-3 ft., due to wear in the connection 
with the flotation line. Navigation lights that had been attached to the top of the flotation pipeline did not 
generally stay attached due to poor connections, wind and wave conditions, and perhaps vandalism. 

Solids Concentration of Dredge Slurry 

The solids concentration during hydraulic transport of the slurry is governed by the following elements: 

•	 Minimum required velocity in the discharge line. 

•	 Maximum density at which pipeline resistance can be overcome by the maximum pressure 
generated by the slurry pump. 

•	 Quantity of material discharged in the hopper by the excavator. 

Maximum instantaneous volume concentrations between 65 and 85% were achieved corresponding with 
densities up to 1,270 Kg/m3 related to in situ (wet) densities between 1,260 and 1,410 Kg/m3. Averages 
over longer periods of time showed volume concentrations between 25% and 55%. 
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Average sustained solids concentration values recorded by the SPU system over sustained dredging 
periods ranged from 13.3% to 16.3% solids by weight. These concentrations were achieved in dredge 
areas having in situ sediments with average solids concentrations of 32% to 43% solids by weight. This 
corresponds to volume concentrations in the order of 40% to 50%, by volume. The solids concentration 
values attained by the BELLC dredge were affected by debris. Higher solids concentrations would be 
attainable with inclusion of a more sophisticated debris separation system on the full-scale project. 

The use of the SPU on the cleanup of the Upper and Lower Harbors, could reduce the volume of water 
transported and treated by an estimated 50% to 70% below that required for a hydraulic cutterhead 
system. A specific range of slurry density could be prescribed and provided by the SPU, that would best 
accommodate the decanting time, re-circulation water pressure, and movement of dredge material 
disposal operations within the CDF's. 

3.1.4 Recirculation System 

A significant aspect of the PDFT was the successful demonstration of the dredge effluent water 
recirculation system. The recirculation system essentially created a closed loop system, whereby the only 
water added to the dredge process was that entrained in the dredge bucket. This water addition amounts 
to approximately 40% of the in situ volume. The water was recycled back to the dredge for use as make 
up water for the SPU system and as jet water for debris dislodgment in the suction line. As controlled by 
the SPU, excess recirculation water was directed back to the hopper, from the discharge line, and recycled 
in the hydraulic slurry transport system. No water was used from the sea chest for makeup water for 
hydraulic slurry transport. 

The recirculation system operated without any significant problems. Only one delay was caused by the 
recirculation system, when the return water pump lost its prime. 

The entire dredge test was carried out using recirculation water from the CDF. No outboard water was 
used for the make-up pump. 

3.1.5 Mass Balance 

The total volume of water and dredged material was measured to derive the mass balance for the PDFT. 
Water levels in Cell 1 and Cell 2 of the Sawyer Street CDF were measured at the start and stop of 
dredging each day of test dredging, and additions or losses from the system were accounted for. 

No dredged material or large volume of water had been placed in Cell 1, since its resurfacing and lining, 
until the PDFT. No survey was performed in Cell 1 to determine the volume of the dredged material in 
Cell 1 due to the PDFT. 

•	 The total volume of dredged material slurry added to the Sawyer Street CDF was measured to 
be 4,204 cy. 

•	 A volume of water added to Cell 1 to suppress air emissions/odor was estimated to be 
1,338 cy. 

•	 The volume of rainwater added to the system during the period of performance was measured 
to be 351 cy by the site meteorological station. 

•	 The estimated volume lost due to evaporation was 257 cy. 
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•	 The volume of water lost on the dredge due to overflow of the recirculation water in the 
hopper was estimated to be 267 cy. 

•	 To account for the likely consolidation of the loose liner and the underlying sand surface, a 
1-inch consolidation was applied across Cell 1, for an estimated volume of 270 cy. 

•	 The volume of material removed from the dredge area was calculated to be 2,308 cy based on 
comparison of the pre- and post-dredge hydrographic surveys of the dredge area. 

Based on the measurements and calculations listed above (and shown in Table 3-4), the net volume of 
water added to the CDF is 1,001 cy. 

The calculated volume dredged and pumped shown in Table 3-4 is based on pre- and post-dredge surveys 
at the dredge site and pre- and post- dredge water level measurements in the disposal pond. For 
comparison, the estimated in situ dredge volume based on BELLC calculations is 2,111 cy 
(193+340+325+424+537+292 cy). In this case, the ratio of survey volume to estimated is 1.09 
(2,308/2,111). 

Table 3-4
 
Mass Balance Calculations of Percent Solids by Volume
 

Total Volume of Slurry and Water Added 8/10/00 14:10 8/20/00 12:20 4204 
Volume of Water Used to suppress odor 8/19/00 09:00 8/19/00 12:00 1338 
Volume of Rain Water 8/10/00 14:10 8/20/00 12:20 351 
Volume of Water Evaporation 8/10/00 14:10 8/20/00 12:20 257 
Volume of Losses on dredge 8/10/00 14:10 8/18/00 17:45 267 
Volume Loss due to Consolidation 8/10/00 14:10 8/20/00 12:20 270 
Dredged Material Volume (from Post-Survey) 8/10/00 14:10 8/18/00 17:45 2308 
Net Volume of Water Added by Dredging 8/10/00 14:10 8/20/00 12:20 1001 
(=A-B-C+D+E+F-G) 
Ratio of in situ volume dredged (G) to volume 70% 
slurry pumped (G+H) 

The total volume of slurry discharged from the dredge is 9,686 cy (891+1522+1818+1924+2509+1022 
cy) based on flow measurement by BELLC. Based on the in situ volume dredged measured by survey 
(2,308 cy) divided by the volume slurry pumped (9,686 cy), the ratio of in situ volume to slurry pumped 
is 23.8%. 

A significant aspect of the PDFT was the successful demonstration of the dredge effluent water 
recirculation system. The entire dredge test was carried out using recirculation water from the CDF. 
No outboard water was used for the make-up pump. The recirculation system essentially created a closed 
loop system, whereby the only water added to the dredge process was that entrained in the dredge bucket. 
This water addition amounts to about 1,001 cy (item H in Table 3-4), which is 43% of the in situ volume. 
The water was recycled back to the dredge for use as make up water for the SPU system and as jet water 
for debris dislodgment in the suction line. As controlled by the SPU, excess recirculation water was 
directed back to the hopper, from the discharge line, to decrease water content and increase the solids 
concentration of the dredge slurry. No water was used from the sea chest for makeup water for hydraulic 
slurry transport. For comparison, without the recirculation system, the volume of water added would be 
7,378 cy (9,686-2,308), which is 320% of the in situ volume. 

2001-017-0178 3-32 
7/15/01 





4.0 ENVIRONMENTAL MONITORING 

4.1 Overview 

The PDFT was undertaken to evaluate performance of the hybrid environmental dredge technology being 
considered for remediating the New Bedford Harbor Superfund Site. The environmental monitoring 
objectives of the PDFT included: 1) evaluating actual dredge performance relative to removal of 
contaminated sediments; 2) evaluating the dredge's ability to minimize environmental impact to water 
quality by measuring the extent of contaminated sediment resuspension and transport; and 3) evaluating 
impacts to local air quality. These performance aspects are evaluated in the following sections. 

4.2 PCB Removal Efficiency 

The evaluation of the dredge performance relative to removal of contaminated sediments included two 
components: 1) The first (primary) goal was to evaluate the dredge's ability to remove contaminated 
sediments to a given depth horizon relative to the dredging plan (Foster Wheeler Environmental 
Corporation - FWENC, 2000a). Results of this analysis are reported within Section 3 of the main report; 
and 2) A secondary objective was to determine how effectively the dredging technology could remove 
contaminated New Bedford Harbor sediments within the test area by comparing pre and post dredge PCB 
concentrations. This information was used to determine overall PCB mass removal efficiency and to 
evaluate the effectiveness of this technology with regard to site-specific cleanup levels under the 
conditions of the PDFT. 

ENSR conducted the PCB contaminant characterization for the PDFT dredge technology evaluation. 
Details of this investigation are presented in Appendix J. The appendix includes comparison of pre- and 
post-dredge PCB concentrations as part of the overall efficiency evaluation. The work represents a joint 
effort by the EPA (New England Region and Atlantic Ecology Division), the US ACE, and ENSR (under 
contract DACW 33-96-D-004 to the USAGE). 

Pre-dredge sediment core samples were collected at each of 40 stations which include 30 stations located 
in the original 100-foot x 400-foot dredge footprint of the test area and 10 additional stations in the 
provisional test area located immediately to the west (Figure J-2). Post-dredge cores were collected at 
stations where dredging was completed, and sampling methodology was similar to that of the pre-dredge 
effort. Post-dredge grab samples were collected adjacent to core locations and at other locations in the 
test area to assess surficial sediment conditions. The sediments collected for the dredge efficiency testing 
were analyzed for the 18 congeners selected by National Oceanographic and Atmospheric Administration 
(NOAA) for the National Status and Trends program and by the EPA EMAP program (hereafter referred 
to as the NOAA 18). Estimates of total PCBs were calculated based on a mathematical relationship 
among these parameters in New Bedford Harbor sediments determined by Foster Wheeler Environmental 
Corporation (FWENC, 200 Ib). This allows data comparisons to be made with historical Aroclor data and 
the more generally applicable homologue information. The regression formula used to calculate total 
PCB homologues from the NOAA 18 is: 

Total PCBs = (2.5 x NOAA 18) 

It should be emphasized that this is a site-specific relationship developed for New Bedford Harbor 
sediments only, and should not be applied at other sites. 

The results of the PCB analyses for pre- and post-dredge sediment core and grab samples are presented in 
Appendix J, Tables J-3, J-4, and J-5. Figures 4-1 and 4-2, below, provide summary information on 
sediment type and PCB concentrations in the test area. 
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A review of the pre-dredge core logs in Figure 4-1 reveals that most of the pre-design area was overlain 
with a layer of black silty material. The thickness of this layer generally increased from east to west, 
ranging from several inches in Cut 14 to over 4 ft. in Cut E. This material appeared to have a high water 
content and often had a distinct hydrogen sulfide (H2S) and/or petroleum odor. Sand was noted beneath 
the thin layer of silt material in the extreme eastern portion of the area. Over the remainder of the pre-
design area, the black surficial deposit was underlain by a light gray, clay-like material. 

For the cores that were analyzed, the PCB concentrations (ppm as total homologues) have been overlaid 
on the core logs in Figure 4-1. Each reported value represents the concentration in the 1-foot (0.3m) 
section of core that was composited for analysis. A review of Figure 4-1 reveals that elevated PCB 
concentrations are generally restricted to the silty surficial deposit. PCB concentrations ranged from 
several hundred to several thousand ppm for 1-foot (0.3m) composite core sections that consisted entirely 
of the silty material. The 1-foot (0.3m) composite core sections that were entirely situated in the 
underlying clay or sand deposit had no or very low (<10 ppm) detectable PCB concentrations. 

Post-dredge core logs and PCB concentrations are presented in Figure 4-2. For the area that was dredged, 
the sample logs reveal a uniform layer of light gray, clay-like material generally overlain by a thin veneer 
of black, silty material. As described in Section 3.1 of the main report, dredging was performed only in 
cuts 1-8 and the southern portion of cut A (see Figure 3-1). In the physical description presented in 
Figure 4-2, the logs for locations 10 and 22 in cut 9, location 23 in cut 11, and location 12 in cut 13 
represent areas that were not dredged. Post-dredge cores were collected at these locations to assess if 
sediment conditions changed adjacent to the dredged area. 

For the cores and grabs that were analyzed, the PCB concentrations (ppm as total homologues) have been 
overlaid on the core logs in Figure 4-2. For the grabs, the PCB concentrations represent a composite of 
the 0-2 cm (0-0.8 inch) sediment depth. These concentrations are reported in the box above each core. 
For the cores, the PCB concentrations represent a composite of the 0-1 foot (0-0.3m) sediment depth. 
These concentrations are reported within each core. 

PCB concentrations for the grabs (generally representing the black silty material) ranged from 0.47 ppm 
(location 2) to 470 ppm (location 31) and were generally above 100 ppm. Concentrations in the upper 
one foot (0.3m) composite from the cores ranged from 0.67 ppm (location 9) to 130 ppm (location 21) 
and were generally above 7 ppm. PCB concentrations were significantly higher in the grabs than in the 
upper 1-foot (0.3m) core composites at 16 of the 18 locations where both grabs and cores were analyzed. 

PCB Removal Efficiency of BELLC Test Dredge 

The Pre-Design Field Test was designed to, among other goals, determine the ability of the proposed 
dredge system to remove contaminated sediment without causing adverse ecological or human health 
effects. Efficiency was determined based on the ability to remove PCB-contaminated sediment down to 
the 10 ppm depth horizon. Based on pre-dredge sediment cores, a dredging plan was established to 
accomplish this. Two measurement endpoints were identified to evaluate this technology. The first was 
to compare the volume of sediment actually removed to the estimated volume to be removed based on the 
original dredge plan. This was accomplished using bathymetric data before and after the dredging to 
determine how effectively the dredge performed (Section 3.0). Comparison of the target dredge volume 
with the actual volume dredged yielded an overdredging value of only 16%, with vertical accuracy of 
+/- 4 inches relative to achieving the intended horizon. 

A second endpoint designed to evaluate removal efficiency included determining the sediment PCB 
concentrations before and after dredging to calculate overall PCB removal efficiency of the dredge. The 
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dredge was very efficient in this regard. The results indicate that approximately 97% of the PCB mass 
was removed within the dredging boundaries. The average PCB concentration in the upper one foot of 
sediments was reduced from 857 ppm to 29 ppm over the dredged test area. This met the clean up criteria 
of 50 ppm for the Lower Harbor and approached the criteria of 10 ppm for the Upper Harbor. It should 
be understood that the PDFT goal was not to leave a final sediment concentration of 10 ppm as this was a 
field test, not a remedial operation. 

During the design phase of this project, it was determined that most sediments within the dredge test area 
had a high water and silt/clay content. This fact introduced the possibility that some contaminated 
sediment within or immediately adjacent to the dredge area could be mobilized during the dredging 
process and potentially re-contaminate the dredged area. Mechanisms that could mobilize the sediments 
include bucket impact on the bottom, loss through the water column (appears minimal for the hydraulic 
excavator), anchor wire/spud repositioning, and material sloughing down slope along the sides of a 
dredged cut. Furthermore, other factors such as tidal currents and meteorological events (e.g., wind) 
could produce the same effect due to re-suspended contaminated sediments migrating from other areas of 
the harbor. The sediment characterization program included the collection of surface grabs in addition to 
cores in an effort to quantify the effects of sediment mobilization. 

Based on the visual observations of the upper surface of post-dredge cores and grab samples and the 
results of laboratory analyses, some recontamination did occur within the test area. Calculations 
presented in Appendix J (Section J.5) demonstrate that only a very thin layer of re-deposited, 
contaminated PCB sediment would be required to increase the concentration within a composited upper 
one foot (0.3 m) sediment core to greater than 10 ppm. For example, if the sediment adjacent to a clean 
dredge area has a PCB concentration of 1,000 ppm (as was the case in much of the test area), it would 
require only a 0.24-inch (0.61cm) layer of newly deposited (post-dredging) contaminated sediment to 
elevate the average concentration of the upper one foot of clean sediment above 10 ppm. 

This thickness of contaminated silty material (only a thin veneer) is consistent with field observations 
made at the time of grab sample collection. The grab sampler penetrated approximately 6 inches (15 cm) 
into the sediment. Once retrieved, the top of the sampler was opened, and a portion of the upper 
0.8 inches (2 cm) of sediment was removed for analysis. This allowed for visual inspection of the upper 
sediment profile within the sampler. Based on this information, it appears that the observed average post-
dredge PCB concentration (29 ppm upper one foot composite) can be attributed to deposition of 
mobilized sediments (either from the original dredged area or from adjacent areas by sloughing, tidal 
action, etc.), rather than inefficient or inaccurate dredging. 

In summary, both the sediment removal data and PCB data indicate that this dredging technology is very 
efficient at contaminated sediment removal. The results indicate that 97% of the PCB mass was removed 
over the test area, and the remaining sediment concentrations approached the site specific clean up 
criteria. The PCB mass remaining after dredging appeared to reside entirely in a thin surface veneer and 
was attributed to recontamination of the dredged area rather than incomplete removal. Adjustments to 
dredging and operational controls will reduce the influence of many potential recontamination 
mechanisms. Therefore, during full-scale dredging, a corresponding reduction in surficial sediment 
recontamination would be expected. 
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4.3 Water Quality Monitoring 

The test dredge's ability to minimize environmental impact to water quality (by limiting the extent of 
contaminated sediment resuspension and transport) was evaluated by ENSR. A detailed summary of the 
water quality monitoring program is presented in Appendix K. The water quality monitoring program 
conducted for the PDFT represents a joint effort by the EPA, the USAGE, and ENSR (under contract 
DACW 33-96-D-004 to the USAGE) and included the following components: 

•	 Predictive modeling to aid in design of the water quality monitoring field program and to 
assess the utility of modeling for the full-scale remediation effort; 

•	 Field monitoring to assess sediment resuspension during the dredging operation, to collect 
water samples for laboratory analysis, and to ground-truth the predictive modeling; 

•	 Laboratory analysis of water samples (total suspended solids (TSS), PCBs) to assess water 
quality impacts; and 

•	 Correlation assessment between the field and laboratory data. 

The predictive modeling included development of a numerical hydrodynamic and sediment transport 
model based on previous work at New Bedford Harbor (USAGE, 1988 and 2000). The modeling was 
used to predict the expected suspended sediment concentration resulting from dredging activities under a 
variety of transport assumptions. These predictions were used to help design the field monitoring 
program. 

Field monitoring was performed in parallel with the dredging activities in August 2000. Objectives of the 
monitoring included real-time location and mapping of any turbidity plume associated with the dredging 
as well as collection of water samples at designated stations downstream of the dredge for laboratory 
analysis. The monitoring program was structured to document water column conditions in the Upper 
Harbor over the course of ebb and flood tidal events during dredging operations. Water samples were 
analyzed for TSS and dissolved and particulate PCBs. An assessment of the currelation of the field 
turbidity and laboratory TSS data as well as the laboratory TSS and PCB data was also performed. 

Water column turbidity measurements were performed using an optical backscatter sensor (OBS). 
Turbidity monitoring was initiated prior to the start of dredging operations for each day of monitoring in 
order to characterize baseline turbidity conditions within the Upper Harbor. After dredging began, the 
water quality conditions were closely monitored to assess the development and the aerial extent of any 
elevations of turbidity from baseline conditions. The results of the model predictions presented in 
Section K.2 were used to initially set target distances for the transects (locations where an elevation of 
turbidity was expected). This initial turbidity tracking was conducted for one hour after the start of active 
production dredging, after which the position of down-current stations was set for collecting TSS and 
PCB samples. Turbidity data continued to be collected in the Upper Harbor during each monitoring 
event, and selective east-west or north-south transects were performed to document changing water 
column conditions. 

Sampling for TSS and PCB analyses was performed over four discrete tidal events (ebb/flood on 
August 16 and ebb/flood on August 17) while dredging operations were ongoing. For the monitoring 
performed on August 16, stations were set at 50 ft., 100 ft., and 500 ft. down current of the dredging as 
well as a reference station 1,000 ft. up current. For the monitoring performed on August 17, an additional 
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down-current station was added, and stations were set at 50 ft., 300 ft., 700 ft., and 1,000 ft. down current 
of the dredging based on a review of the previous day's data. 

Water Quality Impacts Related to Dredging Operation 

The water quality monitoring performed during dredging on August 16-18 provided data over a range of 
operational and environmental conditions. Upon examination of the data, the following conclusions can 
be made: 

•	 The actual dredging process (removal of sediments with the hydraulic excavator) appeared to 
have a limited impact on the water column; 

•	 Activities performed in support of the dredging (operation of support vessels) appeared to 
have a much greater impact on water quality than the dredging; and 

•	 Normal fluctuations in water quality occur in the Upper Harbor related to changing 
environmental conditions that appear similar or greater in scale than the overall impacts 
related to the dredging operation. 

The monitoring performed during the ebb tide on August 16 provides the best representation of impacts 
associated specifically with dredging. Dredging was performed with limited shutdown during this 
monitoring period, and there was limited support vessel activity. Although rainfall occurred on the 
morning of the 16th, the effect of the runoff was assumed similar for all the composite samples (both up 
and down current). Field measured turbidity showed some spikes in the vicinity of the dredge but 
generally returned to background levels within 500 ft. down current of the dredge. Total particulate PCB 
concentrations were elevated in the vicinity of the dredge, but returned to background levels within 500 ft. 
down current of the dredge. During the other monitoring events, some of the turbidity transects revealed 
little or no detectable elevation of turbidity down current of the dredge. Larger increases in turbidity were 
generally traceable to dredge support activities or environmental conditions as discussed below. 

The limited water column impacts associated specifically with the dredging are attributed to both 
operational and environmental factors. The design of the bucket (tight closing with limited leakage), the 
configuration of the dredge (with a "moon-pool" work area enclosed behind a 36-in. silt curtain), and the 
controlled manner in which the operation was executed all contributed to minimizing the release of 
material to the water column. The shallowness of the area (maximum depth of the dredged area was less 
than 10 ft. at high tide) and the limited currents (maximum currents generally less than 0.5 ft./s) limited 
transport away from the dredging area. 

Difficulties associated with handling and transferring sediments containing debris and a large component 
of embedded shells did cause regular suspensions of dredging operations. However, the periods of 
continuous dredging were sufficient enough to allow setup of "steady state" conditions in the near field 
area (within 200 ft. of the dredge) included in the monitoring. More continuous dredging over a full or 
multiple tidal cycles would not be expected to generate a turbidity plume of greater extent in the nearfield 
area down current of the dredge than that observed during the field test. 

Water Quality Impacts Related to Dredging Support Activities 

The aerial photographs presented in Figure K-26 provide a good example of the potential water quality 
impacts of support activities relative to the dredging operation. The photos were taken approximately 
midway through the ebb tide on August 17. At the time the upper photo was taken, the dredge was not in 
operation, and the tug Miami //was moving a support barge from the dredge to the shore. Because of the 
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pipeline/dredge configuration, the tug had to transit in shallow water to the east of the dredge (estimated 
at 4 to 5 ft. in depth at this tidal stage) creating a large turbidity plume in the process. 

The water-quality monitoring vessel can be seen taking measurements within the plume in the same 
photo. A water sample collected within 50 ft. of the tug after its passage had a suspended solids 
concentration of 300 mg/L and particulate and dissolved PCB concentrations of 26 and 2.7 micrograms 
per liter (ug/L), respectively (reported as the sum of the 18 NOAA congeners). Background suspended 
solids and total PCB concentrations at the up current reference station on August 17 were 5 mg/L and 
0.75 ug/L, respectively. Although the dredge was not in operation when the upper photo was taken, 
monitoring performed earlier during nearly continuous dredging operations recorded a plume of much 
less extent than that associated with the tug. 

In the lower photo taken approximately 30 minutes later, the dredge had resumed operations, and the lug 
was pushing ahead to hold the barge at the shore support area. A large turbidity plume is again visible 
behind the tug, being carried to the south on the ebb tide. 

Water Quality Fluctuations Related to Environmental Factors 

The monitoring performed in support of this field test reinforced the importance of understanding the 
normal fluctuations in water quality that occur independent of the operation being monitored. The PCB 
concentrations in background samples that were collected in the Upper Harbor on August 7 during the 
ebb tide prior to the start of the dredging operation were higher by a factor of three for the station 1,000 ft. 
north of the pre-design area than for a station 1,000 ft. south of the pre-design area (both particulate and 
dissolved PCB). 

The flood-tide monitoring performed on August 16 provides a good example of normal fluctuations of 
turbidity within the Upper Harbor. Turbidity values at the background station increased from 
approximately 10 Nephelometric Turbidity Units (MTU) at the start of monitoring to nearly 200 NTU an 
hour later (higher values than those recorded downstream of the dredge, see Figure K-12). This increase 
in turbidity was attributed to storm-water discharge to the harbor following the rainfall earlier in the day. 
By the end of the monitoring period, the entire monitoring area displayed an elevated turbidity of 
approximately 30-60 NTU (Figure K-13). The elevated turbidity values were not, however, accompanied 
by increased PCB concentrations at the background station. 

4.4 Air Sampling and Analysis 

Different types of air samples were collected to achieve various objectives during the PDFT. These 
included the following: 

•	 Flux chamber sampling provided a measure of emissions as an indication of the relative 
contributions from the various operations to the ambient air concentrations. These will also 
be used to support the emissions and dispersion modeling calculations performed as part of 
developing ambient air action levels for upcoming construction work. In addition to flux 
chamber samples collected in the field, sediment from the bench scale dewatering studies was 
tested at the USAGE Waterways Experiment Station (WES) for emissions measurements. 
Test results were reported to USAGE. 

•	 Ambient air sampling and analysis was performed from locations around the CDF and harbor 
to document concentrations during operations. 
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Sampling was conducted in accordance with the Foster Wheeler TO #17 Sampling and Analysis Plan 
(SAP), Revision #6, dated August 2000 (FWENC, 2000c). The data from these tests are summarized and 
discussed in the following sections. 

4.4.1 Flux Chamber Sampling and Analysis 

Flux chamber sampling and analysis was performed by URS Corporation and is detailed in their report 
included in Appendix L and summarized in Table 4-1. These data are summarized here as a useful 
indication of relative emission fluxes from the dredge test and to provide engineering design information 
for future dredging and CDF construction/filling activities. In addition, these data will be used to support 
the emissions and dispersion modeling efforts being conducted as part of developing the ambient air 
action levels for future construction activities. Note that this is a limited data set, collected during a single 
one-week test period. As such, these results do not correlate directly to ambient air concentrations or 
represent all of the conditions affecting emissions and subsequently ambient air concentrations. These 
data do provide an indication of relative emissions sources and are useful in evaluating impacts to 
ambient air quality. The results are discussed in that context below. 

Flux chamber samples were collected by isolating a given surface area (0.13 m2) with the chamber and 
drawing clean sweep gas (0.005 mVmin) into the chamber, across the surface and drawing the resulting 
emission gas through XAD resin for subsequent laboratory analysis for PCBs. URS subcontracted the 
laboratory analysis of the XAD resin air samples to Aha Analytical Laboratory. Samples were analyzed 
using high resolution gas chromatography (GC) and high resolution mass spectrometry (MS) operating in 
selected ion monitoring (SIM) mode for NOAA and World Health Organization (WHO) congeners and 
total PCB homologue groups. 

Samples of source media (sediment, water, and mixtures) were collected by URS and provided to Foster 
Wheeler for compositing and subsequent analysis. Samples were analyzed by Severn Trent - VT 
Laboratory for NOAA PCB congeners analysis using GC with an electron capture detector (ECD). 
NOAA congener results were corrected to the total PCB equivalent using the regression equation with a 
slope of 2.5 and a zero y-intercept developed by Foster Wheeler and reported in the Draft Final 
Comparison of PCB NOAA Congeners with Total Homologue Group Concentrations Technical 
Memorandum, dated May 2001 (FWENC, 200Ib). Laboratory results are included in Appendix L. Total 
PCB results are summarized in Table 4-1. 
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Table 4-1
 
Summary of Source Material and Flux Chamber Data
 

Description of Flux Chamber Test and Source 
Test ID Material 
CDF Emission Sources 

Fresh sediment discharge from the dredge pipe to the 
A1 CDF. Sediment was collected from the CDF with a 

5-gallon bucket and transferred to wash basin. 
Two inches of harbor water added to the sediment in 

B1 the wash basin from test A. 

Aqueous / sediment mix collected from inside boom 
C1 in CDF over water cover with a visible sheen, ~50 ft 

j from discharge pipe. 
1 

Aqueous / sediment mix collected from the CDF 
D1 water cover near the sheen (C) where no sheen was

present ~ 15 and 25 ft from C. 
Aqueous / sediment mix j Dawn 
from surface of CDF after Biosolve E1 

application of surfactant: ; Simple Green 

Dredge Emission Sources 

F2 

G2 

H 

Aqueous sample from the moon pool at the dredge. 

Aqueous surface sample Just outside silt fence 
of the water near the 40 ft from silt fence 
dredge, outside of the : 47 ft from silt fence 
moon pool: 

Headspace concentrations at the grizzly - (ng/m3) 

Background Emission Sources 
Sediment from mudflats
near previous locations

I3 (see Sec. 4.4. 1 .3):

 ! @ loc. S-657 >10K ppm 
 (o> loc. S-602 -9,500 ppm 

; @ loc. S-650-36 ppm 
I @ loc. S-650 (2nd ft) 
1 6,600 ppm 

PCB 
Concentration 

of Source 
Material ** 

14 ppm 

18 ppm 

1 ,400 ppm 

no sample 

 38 ppm 

60 ppm
 
45 ppm
 

no sample
 

5ppb 

24ppb 

4 ppb 

N A 
headspace 

measurement 

1 1 ,000 ppm 
100 ppm 
210 ppm 

Measured 
PCB Emission 

Flux 
(ng/m2-min) 

901 
2,440 
4,090" 

666 
2,930 
3,990 
3,320 
2,800 
1,320 
1,280 
1,430 

4,700 
3,420 

925 

86 
303 
896 
934 
127 
282 
230 

ng/m3 

2,070 
4,270 
6,100 

(ng/m2-min) 
600 
132 
63 

Average PCB 
. :,v:;JFlux- :;': 

<ng/mI-nlin) 

2,477 

2,529 

3,060 

1,320 

1,355 

4,060 

925 

195 

915 

;213

:V'tii^m''V.'.'£ . 

4,147 

(ng/ni*-min) 
600 
132 
63 

Total PCBs were calculated using the regression equation: total NOAA congeners multiplied by a slope of 2.5 and a 
y-intercept of zero based on the Foster Wheeler Draft Final Technical Memorandum, Comparison of PCB NOAA Congeners 
with Total Homologue Group Concentrations, May 2001. 
Source material samples were an aqueous/sediment slurry, easily mixed by shaking. Samples were shaken, transferred with 
a pipette, weighed, extracted and reported on a wet weight basis (mg/kg). 
Source material samples were aqueous samples of surface water from the harbor (ug/L). 
Source material samples were sediment samples from approximately the same locations as sampled during the harbor 
delineation program, reported on a dry weight basis. Flux chamber source samples were surface grabs. Samples from the 
previous program (S-657, S-602, and S-650) were composites over the upper one-foot interval, except for S-650, where 
results from both the upper one-foot composite and second foot composite are provided. 

2001-017-0250 4-10 
8/15/01 



Flux chamber sample total PCB results and those from source media samples (collected by Foster 
Wheeler) are summarized in Table 4-1. Flux chamber samples were collected from nine different 
potential sources of PCB emissions denoted as Tests A through I, as listed in the table. For each source 
area or test, URS collected several, usually three, flux chamber samples. The exceptions being Test D, 
from the surface of the water in the CDF where no sheen was evident where two samples were collected 
and from Test F, at the dredge moon pool, where two pairs of samples were collected. Each flux chamber 
measurement is provided in Table 4-1. Where appropriate, the average flux measurement for the test was 
calculated and is also provided. Samples of source material from each test were composited by Foster 
Wheeler with the results shown in the column preceding the individual flux chamber results. 

Calculated emissions were somewhat variable and do not appear to directly correlate with source material 
concentrations. There is likely to be a high degree of variability inherent in the sampling methods and 
source media concentrations. Conclusions that can be drawn relative to emissions sources based on 
available data are discussed below. 

4.4.1.1 CDF Emission Flux Results 

Emissions from exposed sediments in the CDF were identified as a concern during previous dredging 
operations, especially associated with the Hot Spot dredging and temporary storage. During the Hot Spot 
removal, the CDF was covered with a liner, making maneuverability of the dredge discharge line and 
subsequent cover maintenance difficult. Emissions from the CDF during this PDFT study were of 
interest to evaluate potential options other than a cover for managing emissions, such as water and/or 
surfactants, to provide input to the dispersion modeling being conducted for developing ambient air action 
levels for future work, and to compare with other sources of emissions for use in overall management of 
site activities. The results from the flux chamber sampling are summarized in Table 4-1. 

Based on the data provided in Table 4-1, it appears that disturbed sediment and associated sediment/water 
mixtures at the CDF have the highest emission flux. Emission rates calculated from raw sediment and 
from sediment with a thin water cover ranged from 666 to 4,090 nanogram per meter2 minute (ng/m2-min) 
with an average of approximately 2,500 ng/m2-min. Results from inside the boom area in the CDF where 
a sheen was visible had a slightly smaller range (1,320 to 3,320 ng/m2-min) also with a calculated average 
of 2,500 ng/m2-min. from three tests. URS calculates the area inside of the boom to be approximately 
2,000 square feet (ft2) (190 m2). Based on the highest emission rate calculated (4,090 ng/m2-min) for 
fresh sediment discharged to the CDF, the resulting emission from the surface area inside the boom would 
be approximately 1.1 gram of total PCB per 24 hour day. Flux chamber data from the area around the 
boom and the area without a sheen indicate that these surfaces are also a source of significant emissions. 
URS calculates the surface of Cell #1 as 8,900 m2 (96,000 ft2), with an emission rate of 1,430 ng/m2-min 
(collected 25 ft. away from sheen), this calculates as a total emission rate of 18 grams per day of 
total PCBs. 

The available data indicate that a shallow (2 in.) water layer and/or the presence or absence of a sheen do 
not significantly alter the calculated emissions. The average emissions from the CDF surface at a 
distance from the sheen (Test D) had slightly lower average emissions (1,355 ng/m2-min) than those 
calculated near the dredge discharge pipe and from the sheen area. However, note that the individual 
results were well within the range of emissions calculated for the other CDF sources. 

Flux chamber measurements were also taken of the area inside the CDF boom following the application 
of three surfactants, Dawn dishwashing liquid, commercially available dispersant Biosolve, and Simple 
Green. Results from the Dawn and Biosolve indicate that the surfactants may not be effective at reducing 
emissions, and may actually increase the emissions from the surface of the CDF. The result from the 
Simple Green is somewhat less than most of the other measurements taken at the CDF (925 ng/m2-min). 
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However, it is within the range of the lower emissions measurements calculated from raw sediment and 
the sediment/water mix and may be within the error of the field measurements. 

4.4.1.2 Flux Chamber Results from Dredging Operations 

Emission measurements from the dredge indicate that slightly elevated emission fluxes are generated 
from the moon pool at the dredge. The average of the pair of highest emissions was approximately 
915 ng/m2-min, approaching the lower emission fluxes calculated at the CDF. Based on a surface area of 
approximately 915 ft2 (85 m2), the total emissions from the moon pool calculate to approximately 
lOOmg/day or 0.1 gram per day. Flux chamber results from outside the silt fence averaged 
213 ng/m2~min indicating that the silt fence may be effective at confining the higher emissions within a 
relatively small surface area. 

Another potential source of PCB emissions is the grizzly and hopper on the dredge. Because it was 
physically impractical to collect flux chamber measurements from the grizzly (a given surface area could 
not be isolated), headspace measurements were collected by drawing air from the grizzly through the 
XAD resin. Headspace readings ranged from 2,070 to 6,100 ng/m3 total PCBs. URS estimates that based 
on a hopper volume of 72 m3 and an air exchange rate of one hopper volume every 15 minutes, the 
emission rate would be approximately 20 ug/min or 0.03 grams of PCB per 24 hour day. Note that if the 
size of the hopper were significantly increased during full scale operations, the emissions would also 
increase accordingly. 

4.4.1.3 Flux Chamber Results from Mudflats 

Flux chamber samples were also collected from the mudflats north of Wood Street on the Acushnet side 
of the harbor. The locations were chosen as known areas of elevated PCB concentrations based on earlier 
harbor delineation sampling. Flux chamber samples and corresponding surface grab samples of sediment 
were collected from locations URS-W1, URS-W2, and URS-W3, corresponding to previous sampling 
locations identified as S-657, S-602, and S-650, (designated sequentially in order of sampling and 
composited over a one-foot interval) respectively. Sampling locations are shown on Figure 4-3. It is 
generally accepted that exposed mudflats at low tide are a primary source of ambient air PCB 
concentrations, which range from approximately 10 ng/m3 to over 100 ng/m3. 

Flux sampling chambers were placed near or at previously sampled locations and surface grab samples of 
the sediment from the mudflats were also collected in association with the flux chamber sampling. 
Results from the flux chamber and source material samples are included in Table 4-1 (Test I). For 
reference, the results from the harbor delineation sampling program for these locations (S-657, S-602, and 
S-650) are also included in Table 4-1. Sediment sample results from the two sampling events are in 
reasonably consistent agreement given the known field variability in this area. Note that source media 
samples of sediment from the discharge pipe collected from Tests A and B were reported on a wet weight 
basis, if corrected for 10 percent solids, results would be approximately 140 and 180 ppm on a dry weight 
basis. These results are similar to the 99 and 210 ppm dry weight results from two of the source samples 
from Test I and suggest that the material dredged during the test had PCB concentrations generally 
consistent with those in portions of the mudflat areas of the harbor. Emission flux measurements from 
the mudflat area ranged from 63 to 600 ng/m2-min, less than those measured from sediments and 
sediment water/mixtures at the CDF. These data suggest that despite elevated PCB concentrations, in situ 
sediments and mudflats do not provide the same magnitude of emission fluxes as recently well mixed 
sediments exposed in the CDF. It is important to note that despite the lower emission flux from the 
mudflat areas, the total exposed surface area is approximately 40 acres. Therefore, the total emissions in 
grams per day would be greater than from the CDF. 
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The limited amount of flux chamber sampling conducted during this test is insufficient to conclusively 
determine that sediment/mudflat PCB concentrations significantly affect the magnitude of emission flux, 
although, the available data suggests that this is the case. No attempt was made to estimate the area of 
exposed mudflats or the varying emission fluxes associated with differing concentrations and tidal 
variations. However, it is noted that the area of the exposed mudflats at low tide is larger than the 
planned CDFs. Ambient air PCB concentrations measured during the baseline study (Foster Wheeler 
Final Annual Report Baseline Ambient Air Sampling and Analysis, March 2001) and referenced below are 
primarily attributed to emissions from exposed mudflats, and the river/harbor water surface. 

4.4.1.4 Flux Chamber Summary 

In summary, limited flux chamber sampling during the PDFT provided useful data tor evaluating relative 
emissions from various sources. Some key findings are summarized as follows: 

•	 Emission flux measurements do not correlate well with source material concentrations. 
However, they do generally appear to be the highest in association wi th well mixed sediment 
and water slurries in the CDF. 

•	 In situ sediments in the mudflat area do not provide the same magnitude of emission flux per 
square area as well mixed sediment in the CDF. However, given the large surface area of the 
exposed mudflats at low tide, these areas and exposed surface water will continue to be a 
significant source of ambient air concentrations of PCBs, as measured during the Baseline 
study. 

•	 Total emissions, calculated as flux x surface area x time, are directly proportional to the 
amount of exposed surface area. Accordingly, exposed CDF surface area is a significantly 
greater source of emissions than dredging operations. The contaminated sediments in the 
mudflat areas and the river/harbor surface water remain the largest surface area sources of 
emissions. 

•	 Dredging activities, including the grizzly, hopper, and disturbed sediments in the moon pool 
are relatively small sources of PCB emissions in comparison with the CDF because of their 
lower flux measurements and limited surface area. 

•	 The use of surfactants Dawn and Biosolve to control the sheen at the CDF does not appear to 
be effective at controlling PCB emissions. These limited data suggest that Simple Green may 
be more effective than other surfactants although additional testing is recommended before 
drawing definitive conclusions. 

•	 The silt curtain at the moon pool appears to be somewhat effective at containing disturbed 
sediment thereby reducing the surface area of higher concentration water and the associated 
emissions in the dredge area. 

4.4.2 Ambient Air Sampling 

Ambient air samples were collected on three days during this PDFT to document conditions during 
dredging and CDF filling operations. Because of the short duration of the test, and the fact that PCB 
health effects are long-term, data were collected to document conditions and to provide information for 
full-scale activities at a later date. Data were not used to compare with standards or action levels for this 
limited one week effort. The results from this study will be used in conjunction with the flux chamber 
results (discussed above) to support development of ambient air action levels, being conducted by Foster 
Wheeler under a separate task. 
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Ambient air samples were collected from four stations around Cell #1 (2, 3, 6, and 17), from station #9, 
located to the north across the cove from the CDF, and from station #27 on the eastern side of the harbor 
near the dredge. Figure 4-4 shows the air sampling station locations. Samples were collected for 
24 hours on each of three days (sampling was started the mornings of August 15, 16, and 17, 2000) 
chosen based on those days with maximum dredge production rates and warm weather as representative 
of "worst case" conditions. Samples were analyzed for NOAA and WHO congeners and total PCB 
homologue groups. Meteorological data and sample results are included in Appendix L and summarized 
in Table 4-2. 

Table 4-2 
Summary of Pre-Design Field Test Ambient Air Data 

Prevailing Avg. Solar 
Wind Average Radiation Concentration of Total PCB Homologue Groups 

Date Direction Temp. °F w«m2 (ng/m3) 

Station ID: 2 3 3D 6 9 17 27 

8/15/00 NNE 69 70 43 110 79 110 40 610 12 

8/16/00 SW** 70 131 86 100 254* 13 26 17 42 

8/17/00 NW 66 269 160 48 82 90 36 110 24 

Average: 96 88 138 71 34 245 26 
* Sample analyzed by government designated QA lab (80,000 ng / 315.225 m3)
 
** See wind rose in Appendix L, wind was from the SW for most of the day (during dredging)
 

The highest total PCB concentration detected was at station #17 (610 ng/m3), the station downwind from 
the CDF on August 15. Stations 3 and 6 also had detected concentrations above 100 ng/m3 on 
August 15, 2000. High concentrations on other days ranged from 100 (as measured by the Foster 
Wheeler primary laboratory, 254 measured by the government QA laboratory) to 160 ng/m3 at stations 3 
and 2, respectively, with somewhat elevated concentrations ranging from 82 to 110 ng/m3 at stations 2, 3, 
6 and 17 on August 16 and 17. Results from stations 9 and 27, away, from the CDF, had lower 
concentrations (less than 50 ng/m3 on each day) and were also dependent on wind direction. These data 
support the premise that, other than background attributed to the mudflats and surface water, the primary 
sources of PCB concentrations in ambient air are due to emissions from CDF operations. Results from 
station 27 indicate that ambient concentrations were generally consistent with established baseline 
concentrations for the Acushnet Substation (summer and September 2000 averages ranged from 20 to 
40 ng/m3) (Foster Wheeler Final Annual Report Baseline Ambient Air Sampling and Analysis, 
March 2001) and were not significantly adversely affected by dredging operations. 

4.4.3 Odors 

During the PDFT, Foster Wheeler conducted both Real-time and Personnel air monitoring. Personnel 
monitoring consisted of Indirect Analysis of samples taken on the Dredge barge and at the Sawyer Street 
facility for PCBs using NIOSH Method 5503. Samples taken were from Exclusion Zone (EZ) workers 
and from the EZ, Contaminant Reduction Zone (CRZ), and the Support Zone to determine if any PCBs 
were becoming airborne that could be detrimental to workers health. Real-time monitoring is direct 
monitoring using a Combustible/Toxic Gas Indicator (CGI) and a Photo-Ionization Detector (PID) both 
operating in the survey mode. The CGI detects the following gases in the atmosphere: Oxygen in the air 
from 0 to 100% - normal Oxygen is 20.9%. Lower Explosive Limit - a function of Flammable Gases in 
the Air - 0 to 100%; Carbon Dioxide (CO2) -0-10,000 ppm; and H2S, an asphyxiate and toxic gas 0 to 
10,000 ppm. 
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On August 18, 2000 both Real Time and Personnel monitoring were being conducted at the Sawyer Street 
facility. In the Exclusion Zone at the sediment discharge line, an H2S odor was detected. Readings were 
taken upwind and downwind of the discharge and no H2S readings were found upwind (South) of the 
discharge pipe. Downwind of the discharge pipe readings indicated a maximum H2S percentage of 7 ppm 
out to a distance of ten ft. downwind of the discharge pipe. Readings taken 15 ft. downwind of the 
discharge pipe showed 0 ppm for H2S. All other parameters of the CGI and FED were 0 or background in 
the Exclusion Zone. Real-time readings conducted on the Dredge barge using the PID and the CGI all 
showed 0/background during the sediment dredging. 

Real time monitoring was conducted at the Sawyer Street site - in all work areas, EZ perimeter, CRZ and 
the Support Zone/trailer compound. All CGI and PID readings were 0/background. The area North of 
the EZ by the cove, north of the site, was checked extensively due to the discernable H2S odor on that 
particular day, all readings on the CGI and PID were 0/background downwind outside the EZ in this area. 

All Indirect Air Sampling (Personnel Monitoring) results received from ESA laboratories showed PCBs 
at below detection Limits for the entire Dredge Study, this included several samples from downwind of 
the discharge area at the Sawyer Street site. 

During full scale dredging operations, engineering controls will be used to the extent practicable to 
control the potential for odors. 
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5.0 WASTEWATER TREATMENT 

Dredging operations conducted as part of the PDFT resulted in the generation of wastewater requiring 
treatment before final discharge to the harbor. The volume of wastewater generated during the PDFT was 
minimized by the use of a water recirculation system from CDF Cell #2 to the dredge SPU. Wastewater 
generated during the PDFT would be representative of wastewater generated during full-scale dredging 
using a Bean type hydraulic excavator. In an effort to test the performance of the equipment and 
processes proposed for a full-scale wastewater treatment system, a pilot-scale wastewater treatment 
system was used to treat the wastewater generated during the PDFT. The system was operated from 
September 4, 2000 through October 13, 2000 to treat over 1-million gallons of wastewater. 

5.1 Objectives 

The objectives of the pilot-scale wastewater treatment were to: 1) evaluate the treatment efficiency, 
flexibility and reliability of the individual unit operations/processes proposed in the Wastewater 
Treatment Plant (WTP) design; and 2) confirm the findings of the wastewater treatability studies. The 
individual unit operations that were evaluated in the pilot-scale treatment included: 

• Chemical Addition and Settling; 
• Ultrafine (0.45 urn nominal) Sand Filtration; 
• Granular activated carbon adsorption; 
• UV/Oxidation; and 
• Dewatering with a plate and frame filter press. 

5.2 Process Description 

The pilot-scale wastewater treatment system was operated from September 4, 2000 through 
October 13, 2000 and treated approximately 1 million gallons of water generated during the dredging 
field test. The treatment system consisted of chemical addition (aluminum sulfate (alum), polymer) and 
settling using an inclined plate clarifier, ultra-fine (<0.45 urn nominal) sand filtration, UV/oxidation, 
and/or GAC adsorption. Portions of the existing WTP were utilized to conduct the pilot scale tests and 
the existing UV/Oxidation system was also evaluated using the ultrafme filtration system. The layout of 
the Sawyer Street facility and pilot scale treatment system are shown in Figures 5-1 and 5-2, respectively. 
A more detailed description of the pilot tests individual unit processes is provided in the following 
sections. 

5.2.1 CDF Cell #1 

Sediments dredged during the PDFT were discharged to CDF Cell #1. The resulting supernatant was then 
pumped from the CDF Cell #1 to CDF Cell #2 using a portable pump located at the site. In order to 
control the concentration of TSS within the supernatant, flexible hose and adjustable piping were used to 
pump water from varying depths within the cell. The concentration of PCBs within the dredged 
sediments ranged from 0 to 2,700 milligrams per kilogram (mg/kg). 

5.2.2 CDF Cell #2 

CDF Cell #2 was utilized as an equalization basin prior to the wastewater being pumped to the inclined 
plate clarifier. Utilizing CDF Cell #2 eliminated any mixing effects that could occur as the dredged slurry 
was discharged into CDF Cell#l and provided for a more consistent and representative wastewater stream 
entering the pilot-scale treatment system. 
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5.2.3 Chemical Addition/Settling 

An inclined plate clarifier (Parkson Lamella Gravity Settler Model LGS 570/55) was obtained from the 
Charles George Superfund site (Tyngsboro, MA). The clarifier, which has 456 ft2 of clarification area 
and 114 ft2 of thickening area, was operated at 100 gallons per minute (gpm) (0.22 gpm/ft2). Both alum 
and polymer were added inline to the influent wastewater before the clarifier flash mix tank. 

Clarified effluent gravity flowed into CDF Cell #3. Flocculent that was formed in the flash and slow mix 
tanks settled to the bottom of the clarification tank where it accumulated as a sludge. The sludge was 
pumped to a sludge holding tank for dewatering with a diaphragm plate and frame filter press or back to 
CDF Cell #1. 

5.2.4 CDF Cell #3 

CDF Cell #3 was utilized as an equalization basin for the filtration and tertiary treatment systems. Due to 
the flowrate differential between the clarification and filtration processes, influent water to CDF Cell #3 
accumulated at 100 gpm for the first several days of the study. Once approximately 200,000 gallons of 
wastewater had been collected in CDF Cell #3, the existing sump pumps (P-102 AB) were used to pump 
the water at 165 gpm (minimum) through an ultrafme (0.45 urn nominal) sand filtration unit and 
subsequently to the UV/Oxidation system and/or the GAC polishing units. The CDF Cell #3 pumps were 
operated for approximately 10 hours per day. The increase in the effluent flowrate (100 gpm vs. 
165 gpm) was necessary due to the minimum flowrate requirement (165 gpm) of the existing WTP. 

5.2.5 Ultrafme Sand Filtration 

The ultrafme sand filtration unit was rated for 0.45 urn nominal filtration and was sized to reduce the TSS 
from 30 mg/L (ppm) to less than 5 ppm. The sand filter was operated at a flowrate of 225 gpm. 
Approximately 55-60 gpm was continuously recirculated through the filter in order to achieve optimal 
filtration performance. This is equivalent to the one-quarter recycle rate specified in the proposed full-
scale treatment system. Backwashing was conducted with potable water once per 12 hour day at 
approximately 50 gpm for 8 minutes per vessel. All backwash water necessary for the periodic cleanout 
of the sand filters was returned to CDF Cell #1. 

5.2.6 Granular Activated Carbon 

Four vessels (2 sets of 2 carbon vessels in parallel) each filled with 2,500 Ibs of 8x30-mesh granular 
activated carbon were placed in service immediately after the ultrafine sand filtration to ensure 
compliance with the discharge criteria. These GAC vessels were capable of treating a flowrate of 
220 gpm, however they were normally operated at a flowrate of 165 gpm. The effluent from the GAC 
was then discharged to harbor. 

5.2.7 UV/Oxidation 

After completion of the first six days of pilot testing using the GAC treatment system, the existing 
UV/Oxidation unit was used to treat the wastewater for an additional five days at a flowrate of 165 gpm 
(minimum). To ensure that the effluent from the UV/Oxidation unit met the OU#1 discharge standards, 
the treated wastewater was passed through the four GAC vessels for final polishing prior to discharge to 
the harbor. 
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5.2.8 Plate and Frame Filter Press 

A Netzsch 470-millimeter (mm) plate and frame membrane filter press was used to dewater sludge 
generated in the Lamella clarifier. At regular intervals, the sludge was removed from the clarifier and 
transferred to a sludge holding tank. Once a sufficient quantity had accumulated, the sludge was 
chemically conditioned and mixed to enhance flocculation. The conditioned sludge was then pumped 
from the holding tank to the filter press at 100 pounds per square inch gauge (psig) to 150 (psig). As 
sludge was fed to the press, water was forced through the filter cloth producing a dewatered cake. At the 
end of the feed cycle, indicated by a low filtrate output, the blowdown phase began. The blowdown 
process cleared sludge from the influent ports by forcing compressed air through the lines. After 
blowdown had finished, the membrane plates were pressurized to 225 psig as a final squeeze to remove 
additional water from the cake. The last step of the process was to remove the dewatered cake after 
releasing pressure from the plates. All dewatered cake was placed in storage containers for disposal. 

5.3 Results 

Water samples were collected before and after each of the unit processes. These grab samples (which 
were collected daily) were analyzed for TSS, PCBs, total and dissolved metals (cadmium, chromium, 
copper and lead). Water samples for on-site field measurement of turbidity, pH and temperature were 
also collected several times each day. In addition, flowrate and pressure data was also recorded. 
A summary of the contaminant removal rates for turbidity, PCBs, and copper for each of the treatment 
processes is presented in Table 5-1. Only PCBs and copper are presented in Table 5-1 because they were 
the only contaminants detected above the discharge limits in the influent stream. The chemical and 
physical treatment results for each of the unit processes is discussed in more detail in the following 
sections. 

Turbidity values in Table 5-1 are an average of the daily average turbidity while PCBs and copper values 
are an average of the daily measurement. Throughout pilot-scale treatment, Aroclor-1242 was the only 
Aroclor detected in the laboratory PCB analyses. The complete analytical results and total flows are 
provided in Appendix M. 

TSS data did not indicate substantial removal of suspended solids from any of the treatment processes 
including sand filtration. Further investigation indicated some difficulty with laboratory analysis for TSS 
due to elevated levels of salts present in the samples. For this reason, field turbidity measurements were 
taken to be a more accurate indicator of suspended solids removal throughout pilot-scale treatment. 
Turbidity measurements are provided in Appendix M. 

5.3.1 Chemical Addition and Settling 

Two different coagulants (alum and Aquapure SC) and one anionic polymer (Aquapure FW) were utilized 
to remove suspended solids during the pilot scale treatment. Chemicals and dosages were selected based 
on the results of treatability testing. In addition, initial jar testing was conducted at the beginning of pilot-
scale treatment to insure optimal dosage rates. In order to form a flocculent, either a 50% solution of 
Aquapure SC (Hubard-Hall, Inc), an alum coagulant with a slight cationic charge, or a 48% solution of 
alum was added to the wastewater stream at 100-150 mg/L. To enhance the settlability of the flocculent a 
0.5% solution of Aquapure FW, a high molecular weight anionic polymer, was added at a dosage of 
2-4 mg/L. The average turbidities entering and exiting the inclined plate clarifier were 16.15 NTU and 
6.23 NTU, respectively. The average concentration of PCBs was reduced slightly from 7.03 micrograms 
per liter (ug/L) to 6.03 ug/L. The total copper concentration was reduced across the clarifier from an 
average of 18.64 ug/L to 9.4 |ig/L while dissolved copper was reduced from 10.48 ug/L to 7.37 ug/L. 
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Table 5-1 
Summary of Pilot-Scale Treatment Results 

Average Turbidity, PCBs and Copper Concentrations 

--'"-:;' ./"WFTlVifc"-^ 
• -ft, til J. \Jt i|; ̂ JV* 

1 Clarifier Influent 16.15 7.03 10.48 18.64 
2 Clarifier Effluent/Cell #3 6.23 6.03 7.37 9.4 

Influent 
3 Cell #3 Effluent/Sand 1.03 1.26 7.87 8.65 

Filtration Influent 
4 Sand Filtration Effluent/ 0.48 0.94 16.43 14.98 

GAC UV/oxidation Influent 
5 UV/oxidation Effluent 0.5 < 0.065 15.0 17.4 
6 GAC Midpoint NM < 0.065 <3.0 3.79 
7 GAC Effluent 0.15 < 0.065 <3.0 <3.0 

* NTU - Nephelometric Turbidity Units
 
NM — No measurement
 

The effluent from the Lamella clarifier was gravity fed to Cell #3 where additional settling and 
clarification took place. The turbidity was reduced from 6.23 NTU to 1.03 NTU. PCBs were reduced 
from 6.03 ug/L to 1.26 |ig/L. Only a slight reduction in total copper and no reduction in dissolved copper 
was observed in CDF Cell #3. The existing sump pumps in CDF Cell #3 were then used to pump the 
wastewater through the remainder of the pilot-scale treatment system. Contaminant reduction rates for 
the Lamella clarifier and CDF Cell#3 are presented in Table 5-2. 

Table 5-2
 
Chemical Addition/Settling Contaminant Reduction Rates
 

Clarifier Effluent, SP2 

Sludge production in the Lamella clarifier was measured by collecting 1-liter samples from the flash 
mixing tank. The samples were placed in a 1-liter Imhoff Cone and allowed to settle for a period of time 
until a distinct sludge layer developed. The volume of the sludge layer ranged from 38 ml to 55 ml and 
varied slightly with chemical and dosage. The volume can be extrapolated to determine sludge removal 
rates as a percentage of the overall process flow ranging from 3.8% to 5.5%. 

After initial start-up of the Lamella clarifier, significant problems with the settling of the sludge were 
encountered due to the presence of Algae in Cell #2. Although the effluent quality remained clear, most 
of the sludge produced floated to the top of the Lamella clarifier. Periodic shutdown of the Lamella 
clarifier was necessary to remove this floating sludge. On September 9, 2000, operation of the Lamella 
clarifier was stopped so that Tolcide PS-200, an algaecide, could be added to Cell #2. On 
September 11, 2000 the Lamella clarifier was restarted with no evidence of any floating sludge. Tolcide 
PS-200 was added on an as-needed basis thereafter. 
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5.3.2 Ultrafine Sand Filtration 

The Vortisand filter was operated from September 14, 2000 through September 29, 2000. For that period, 
the Vortisand filter influent turbidity averaged 1.03 NTU and the effluent turbidity averaged 0.48 NTU. 
This represents a 53% reduction in turbidity. The average concentration of PCBs was reduced slightly 
from 1.26 jig/L to 1.14 fig/L. An unexpected increase in the concentration of total and dissolved copper 
was noted across the Vortisand. This increase was consistent throughout the test period and is presently 
unexplainable. Results of the ultrafine sand filtration PCB and copper influent and effluent analyses are 
shown in Table 5-3. 

Table 5-3
 
Ultra Sand Filtration Contaminant Reduction Rates
 

Sand Filtration Influent, SP3 
Sand Filtration Effluent, SP4 

5.3.2.1 Additional Performance Testing of the Vortisand Filter 

Due to the relatively low influent levels of turbidity observed at the influent to the Vortisand filtration 
units, additional performance testing of the Vortisand filtration with higher levels of influent turbidity was 
conducted on October 4 and 5, 2000. The piping of the pilot-scale system was changed so that water 
from Cell #2 could be pumped directly to the Vortisand filter, followed by tank T101, activated carbon, 
and discharged to Cell #3. On October 4,2000, turbid water from Cell #1 was pumped to Cell #2 in order 
to increase turbidity levels in Cell #2. Water from Cell #2 was continuously recirculated during the 
performance testing. Water of varying levels of turbidity was pumped from Cell #2 to the Vortisand 
filters. Influent turbidity levels ranged from 2.9 NTU to 65.5 NTU. Turbidity removal rates ranged from 
a low of 16% to a high of 69%. 

On October 5, 2000, additional testing was conducted in order to determine the performance of the 
Vortisand filters operating with more consistent turbidity levels. Less water with lower turbidity levels 
was pumped from Cell #1 to Cell #2. Continuous recirculation of the water continued within Cell #2 and 
was maintained at the same rate as the previous day. Influent turbidity levels ranged from 7.4 NTU to 
8.0 NTU. Turbidity removal rates ranged from 32.5% to 39.2%. The results from October 4 & 5, 2000 
are presented in Table 5-4. 

Table 5-4
 
Vortisand Filtration Performance Testing
 

October 4 & 5, 2000
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Samples of the influent and effluent from the Vortisand filter were collected on October 5, 2000 and 
filtered through 0.45 jam nominal and 1.0 um nominal capsule filters in an attempt to quantify Vortisand 
filter performance. The Vortisand filters, rated at 0.45 urn nominal, reduced turbidity levels by 39% from 
7.9 NTU to 4.8 NTU without any capsule filtration. However, filtration of the same influent water using 
a 1 um nominal capsule filter reduced turbidity levels by nearly 88% from 7.9 NTU to 0.95 NTU and a 
0.45 urn nominal capsule filter reduced turbidity levels by 99% from 7.9 NTU to 0.05 NTU. PCB 
concentrations were reduced 90% and 99% using the 1 um and 0.45 um capsule filters, respectively. The 
complete results are presented in Table 5-5. 

Table 5-5
 
Capsule Filtration Results
 

October 5, 2000
 

••4 ;.;»,c-;,;,pj'. -,i.'.'_.;,:^r.v'trj:;.'-1^ys.*Jv
0: 

-if-s'ii | ̂ sly^tJ&i-''? '* \ ' l̂ 'S> '̂i.-?:' ~ ':iSl4$t&, r':PCBs:;;-;
- •"^4"-.»^'.'i^'4-.5r':-xs;^t,,; •;^M»'̂ ^^ W^^- ';Sample Location Capsule Filtration «^: 

None 7.9 5.01 
Influent 1 uM nominal 0.95 0.5 

0.45 uM nominal 0.05 <0.05 
None 4.80 4.24 

Effluent 1 uM nominal 0.93 0.34 
0.45 uM nominal 0.07 0.37 

5.3.2.2 Vortisand Differential Pressures 

Foster Wheeler contacted the manufacturer of the Vortisand filter for recommendations on how to 
increase the performance of the filters to achieve the 0.45 um nominal rating. The manufacturer 
suggested adding polymer before the inlet to the filter as well as having the filter effluent flow 
directly to the activated carbon units in order to reduce the differential pressure across the filter. These 
changes were made to the system and additional Vortisand performance testing was conducted on 
October 11 and 13,2000. 

On October 11, 2000 the Vortisand filter was operated with the effluent flowing directly to the activated 
carbon units to reduce the differential pressure across the filter. A high differential pressure can cause the 
upper layer of fine sand, normally suspended, to become depressed reducing efficiency and causing the 
filter to operate more like a conventional sand filter. The normal operating differential pressure for the 
standard Vortisand filter set-up is 10-15 psig with the automatic backwash set at 15 psig. During the 
initial Vortisand filter set-up for pilot-scale treatment, the operating differential pressure was found to be 
higher (20 psig to 25 psig) requiring that automatic backwash be set to occur at 29 psig. All changes to 
the Vortisand filter operating parameters were conducted by the manufacturer, Sonitec Inc., during 
installation and startup. The high differential pressure was found to drop to 13 psig after the pilot-scale 
treatment piping was changed to allow the Vortisand filter to be fed directly from Cell #2. This indicates 
that the cause of the high differential pressures during operation was the size of pumps P-102A and B 
which were initially used to feed the Vortisand filter. After the piping change, the smaller pump formerly 
used to feed the Lamella clarifier was used to feed the Vortisand filter causing a drop in filter influent 
pressure of approximately 10 psig. Further changing the piping to allow the activated carbon to be fed 
directly from the Vortisand filter did not result in a change of differential pressure. Typical differential 
pressures encountered during pilot-scale treatment are presented in Table 5-6. 
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Table 5-6
 
Vortisand Filter Differential Pressures
 

Vortisand filter fed from P-102 60-63 36^3 20-26 
Vortisand filter fed from Lamella 51-54 36-42 13-15 
feed pump 
Vortisand filter fed from Lamella 54-55 38-42 13-14 
feed pump with GAC directly in-line 

No change in turbidity reduction rate was observed as a result of changes to the operating differential 
pressure of the Vortisand filter. In one case, a slight increase in turbidity was noted across the Vortisand 
filter. Influent turbidity levels for October 11, 2000 ranged from 2.75 NTU to 17 NTU and effluent 
turbidity levels ranged from 2.95 NTU to 6.4 NTU. Turbidity removal rates ranged from -7.3% to 62.4%. 

5.3.2.3 Vortisand Filter Operation with Chemical Addition 

According to the manufacturer, water from CDF cell #2 may have contained colloidal particles that 
carried a slight electrical charge. This charge can cause the ultra-fine suspended sand layer and the 
colloidal particles to repel each other thereby reducing the performance of the filters. This effect has been 
observed by the manufacturer in other applications where Vortisand filters have been used to filter surface 
water. Addition of a chemical polymer at the filter influent can reduce or eliminate the electrical charge 
of the colloidal particles thereby increasing the performance of the filter. 

On October 13, 2000, the Vortisand filter was operated while adding chemicals before the filter influent 
according to the manufacturer's recommendation. Three different chemicals were tested including two 
coagulants and one anionic polymer. Aquapure SC, an aluminum salt coagulant with a slight cationic 
charge was mixed to 50% and added at 100 ppm. A 48% solution of alum was also tested at 100 ppm. 
A 0.5% solution of Aquapure FW, a high molecular weight anionic polymer, was added at 2-4 ppm. The 
performance of the filter with the addition of each chemical is presented in Table 5-7. 

Table 5-7
 
Vortisand Performance with Chemical Addition
 

October 13, 2000
 

0900 
0940 
1015 
1055 
1245 
1415 
1445 
1515 

None 
None 
Aquapure SC, 100 ppm 
Aquapure SC, 100 ppm 
48% Alum, 100 ppm 
Aquapure FW, 2-4 ppm 
Aquapure FW, 2-4 ppm 
Aquapure FW, 2-4 ppm 

9.5 
9.3 
9.4 
9.3 
8.5 

9.0 

5.4 
5.9 
8.1 
7.2 
3.7 
3.5 
3.1 

43 
37 
14 
23 
56 
60 
66 
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5.3.3 Granular Activated Carbon 

Activated carbon treatment was conducted from September 15, 2000 through September 19, 2000. Four 
vessels (2 sets of 2 carbon vessels in parallel) each filled with 2,500 Ibs of Envirotrol's EI-30 granular 
activated carbon. EI-30 is a virgin 8x30-mesh bituminous coal-based activated carbon. Analytical Data 
from these dates indicted influent total PCB concentrations ranging from 0.73 fig/L to 1.28 ug/L and an 
effluent PCB concentration less than the method reporting limit (MRL) of 0.05 ng/L per Aroclor for all 
samples taken. For the same period, the concentration of dissolved copper was reduced from 12-15 jj.g/L 
to <3.0 u,g/L and the concentration of total copper was reduced from 12-18 u,g/L to 4.4 jig/L. 

No backwashing of the activated carbon vessels was required during pilot-scale testing and no operational 
problems with the activated carbon were encountered. 

5.3.4 UV/Oxidation 

The existing 270 kilowatt (kW) UV/Oxidation unit was operated September 25, 2000 through 
September 29, 2000. Analytical Data from September 27, 28, 29 indicated influent PCB concentrations 
of 1.24, 1.19 and 1.42 u.g/L and effluent PCB concentrations less than the MRL of 0.05 fig/L per Aroclor 
for two of the three samples. 

The calculated UV dose was 28.125 kWh/1,000 gal. based on a flowrate of 160 gpm. The calculated 
electrical energy per order (EE/O) was 19.97. This is slightly more efficient than the EE/O of 21.9 
determined by Calgon Carbon Corporation in the November 1999 bench-scale testing. 

Extrapolation of the EE/O to a full-scale 1,200 gpm system with an influent PCB concentration of 
1.0 u.g/L would require a total lamp power of 1,708 kW to reduce the PCB concentration below the 
0.065 jug/L discharge limit. A 1,708 kW system would require the addition of four 360 kW units in 
addition to the existing 270 kW unit. This is slightly less than the 1,872 kW determined in the November 
1999 bench-scale study which would require five 360 kW units in addition to the existing 270 kW unit. 

Each system is sized for an influent PCB concentration of 1.0 jug/L and it is possible that neither 
UV/oxidation system would be capable of meeting the discharge criteria of 0.065 |Ug/L if the influent 
PCB concentration were to increase significantly above 1.0 fig/L. In addition, no reduction of total or 
dissolved metals can be expected with UV/Oxidation treatment based on this pilot-scale treatment. 

5.3.5 Plate and Frame Filter Press 

Ten test runs were performed on small volumes of chemically conditioned sludge ranging from 17 gallons 
to 47 gallons. Of the ten runs carried out, nine were completed. Test #2 was aborted due to sludge "bleed 
through". Bleed through occurs when sludge passes through the filter cloth into the filtrate flow. Low 
polymer dosage was likely the cause of the bleed through. 

Polymer was added to increase the solids content of the cake produced from each filter press cycle. The 
polymer used throughout the tests was Aquapure FW or a combination of Aquapure FW with a small 
amount of Magnifloc added. The strength of the polymer solution ranged from 0.25% to 0.5% and the 
volume added ranged from 23L to 91L. 

The filter press cycle time ranged from 84 minutes to 255 minutes. The operating time was divided into 
three segments; fill time, squeeze time, and cake release/maintenance time. The average time for each 
segment was 2 hours and 10 minutes, 25 minutes, and 30 minutes respectively. Fill and squeeze times 
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were recorded based upon filtrate flow. At the end of each cycle, percent solids and other physical 
properties of the filter cake were measured. 

The percent solids of the filter cake averaged 24%. The maximum and minimum percent solids of the 
cakes were 38% and 15% respectively. The solids content was determined by weighing the filter cake 
before and after drying. The density of the filter cake ranged from 68.6 lbs/ft3 to 91.3 lbs/ft3 the average 
density was 74 lbs/ft3. Density was measured by first weighing a sample of the filter cake. The filter 
cake sample was then placed in a graduated cylinder of water. By dividing the weight by the volume of 
water displaced, the density was calculated. 

The physical characteristics of the filter cake varied for each test. In certain tests, the filter cake was a 
well-formed solid, while in others it was thin and soft. Generally, the filter cake was described as having 
an uneven thickness. The lack of consistency amongst filter cakes can be attributed to the variation in 
polymer dosage and volume of sludge added. The filtrate however had minimal variance, it was usually a 
clear color. The volume of polymer added to achieve a 38% solids content cake was 5.3 gallons of a 
combination of a 0.5% solution of Aquapure FW and a 0.4% solution of Magnifloc, to 50 gallons of 
sludge. 

Samples of the settled sludge, filtrate, and filter cake were sent off-site and analyzed for PCBs, TSS, and 
metals. Results of analytical tests are presented in Table 5-8. 

Table 5-8 
Summary of Filter Press Analytical Results 

TSS Location PCB 

Settled Sludge 4,620 39.8 ug/L NA NA NA NA 
Filtrate NA 22.8 ug/L ND:<5.0 ND:<22.0 27 ug/L ND: <5.0 

Filter Cake NA 35,000 ug /kg 0.74 mg/kg 200 mg/kg 200 mg/kg dry 74 mg/kg
 
dry dry
 

Settled Sludge | 7,800 13.0 ug/L 
NA - Not analyzed 
ND - Not detected 

During the pilot-scale tests, minimal maintenance was required to the filter press. Occasionally the filter 
plates were washed to prevent blinding of the plates. 

5.3.6 Effluent Toxicity Testing 

In order to evaluate potential impacts of the treated wastewater effluent to aquatic receptors two sets of 
effluent toxicity tests were conducted by ENSR. Wastewater effluent from the pilot-scale treatment 
system using activated carbon was used for the first set of toxicity tests while the second test was 
performed with wastewater effluent generated by the pilot-scale treatment using UV/oxidation. Both sets 
of toxicity tests used mysid shrimp, sea urchin, and red alga as indicator organisms. In addition, 
several other parameters were measured including: (1) the concentration of Tolcide PS-200, an algaecide 
added to CDF Cell #2 for control of algae; (2) the concentration of hydrogen peroxide which is added to 
the UV/oxidation system; and (3) the concentration of metals including cadmium, chromium, copper 
and lead. 
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The results of the toxicity testing of the effluent from pilot-scale wastewater treatment using activated 
carbon did not indicate any toxic affects on any of the indicator organisms; however, adverse impacts on 
the reproductive systems of two of the three indicator systems were noted. No hydrogen peroxide was 
added when activated carbon was being used for wastewater treatment. 

The results of the toxicity testing of the effluent from pilot-scale wastewater treatment using 
UV/oxidation did indicate acute toxicity in one indicator organism and chronic effects in the other two 
indicator organisms. Hydrogen peroxide in the UV/oxidation effluent was measured at 46 mg/L. 

Neither PCBs, metals or Tolcide were detected above the detection limits in either set of toxicity tests. 
Refer to ENSR Corporation Document No. 9000-236-FOV, Toxicological Evaluation of GAC and 
UV/OX Treatment Effluents to New Bedford Harbor CDF WTP Pilot Plant Testing, December 2000, for 
detailed results (ENSR, 2000b). 

5.4 Conclusions 

The data collected indicates that the contaminants present within the wastewater are strongly associated 
with the suspended particles and by removing these suspended solids the majority of the contaminants can 
be removed from the wastewater stream. However, due to the source of the wastewater (seawater) there 
are colloidal particles present which flocculation, clarification and filtration alone cannot remove. The 
concentration of PCBs and copper associated with these colloidal particles is sufficient enough that the 
wastewater could exceed the discharge limits for OU#1. Therefore, tertiary treatment in the form of 
activated carbon will be required in order to achieve the discharge limits for OU # 1. 

5.4.1 Chemical Addition and Settling 

The Lamella clarifier (Model LGS 570/55) was operated at 0.22 gpm/sq ft. during pilot-scale treatment. 
Based on testing of samples sent to the manufacturer during treatability testing, a loading rate of 
0.7 gpm/sq ft. was recommended; however, this recommendation was based on a reduction of influent 
TSS from 159 ppm to less than 20 ppm TSS using alum, sodium hydroxide and anionic polymer. The 
performance of the Lamella clarifier was satisfactory in reducing turbidity levels to less than 4 NTU for 
the majority of pilot-scale treatment. Effluent turbidity was found to increase substantially if the sludge 
removal rate was not closely monitored due to the channeling and back-up of sludge into the inclined 
plates. Sludge removal during pilot-scale treatment was conducted by manual operation of an air 
operated diaphragm pump. For full-scale treatment, better control over sludge removal may be achieved 
by automating the sludge removal process with a timed sludge removal cycle. In addition sludge quality 
and sludge removal may be improved with a LOST model Lamella clarifier which incorporates an 
internal sludge thickening tank. The internal thickening tank will help to prevent channeling and produce 
a sludge with a higher percentage of solids. Sludge removal rates can be highly variable from day to day 
depending on influent TSS and chemical dosage rates. During full-scale treatment, the sludge production 
rate must be checked regularly to determine proper sludge removal rates. 

The use of CDF Cell #3 as an additional settling basin after the Lamella clarifier consistently enabled the 
turbidity levels to be reduced to less than 1 NTU. This indicates that even under optimal performance 
conditions, a small amount of pin-floe may have been carried through the Lamella clarifier and into CDF 
Cell #3 where it subsequently settled out. Under full-scale treatment, CDF Cell #3 may be beneficial as a 
secondary settling basin to improve the quality of the wastewater. 
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5.4.2 Ultrafme Sand Filtration 

The Vortisand sand filters did not achieve their rated filtration efficiency of 0.45-um nominal in the 
manner they were operated during the pilot-scale treatment. Changes in the method of operation were 
attempted in order to increase the performance of the filter. Differential pressures across the filter were 
adjusted to prevent depression of the suspended sand layer of the filter. In addition, chemicals were 
injected just prior to the Vortisand filter influent to neutralize charged colloidal particles. Limited data 
from these tests indicated that the filtration performance increased to as high as 66% reduction in turbidity 
with the addition of an anionic polymer. Further testing of chemical addition and differential pressure 
adjustment may prove successful in achieving better filtration performance, however, it is not expected 
that the 0.45-um nominal rating will be attainable using these methods. In addition to the 0.45 urn 
nominal rating of the Vortisand filters, other beneficial features of the system include a reduced footprint 
as well as a lower backwash flow than most other sand filters. 

Due to the fact that the Vortisand filter performed more like a conventional sand filter, other filtration 
methods may be evaluated for full-scale treatment. Sand filtration alone may not be capable of achieving 
the desired filtration efficiency. In order to achieve greater filtration efficiency, some type of cartridge or 
bag filters in place of or in addition to sand filtration will be required. 

5.4.3 Activated Carbon 

Activated carbon was successful in reducing the concentration of PCBs to below the discharge limit of 
0.065 [ig/L per Aroclor. In addition, activated carbon reduced the concentration of total and dissolved 
metals, most notably copper. Although activated carbon is especially known for its ability to remove 
organic contaminants, its ability to remove low levels of inorganic ions has also been documented. 

No operational problems with activated carbon were encountered during the pilot-scale treatment. Over 
1-million gallons were treated through the activated carbon without any need to backwash. In addition 
breakthrough of the primary GAC vessels was not detected. Based on the GAC usage rate of 
3,500 gallons wastewater per pound of GAC, breakthrough would not be expected until approximately 
17 million gallons have been treated through the primary GAC vessels. 

An activated carbon column test to determine GAC usage was not conducted as part of the pilot-scale 
treatment. For an accurate determination of GAC usage the test column would need to be sized to 
replicate the characteristics of a full-scale system. This would entail continuous operation of the column 
for potentially as long as 2 months. Data from the micro-column test conducted during treatability testing 
will be used for full-scale system sizing calculations. 

5.4.4 UV/Oxidation 

The 270 kW UV/oxidation unit was successful in reducing the concentration of PCBs to below the 
discharge criteria of 0.065 ug/L per Aroclor. Based on the influent and effluent concentrations, the 
UV/oxidation EE/O was calculated to be 19.97, slightly more efficient than EE/O of 21.9 calculated in 
previous bench testing conducted by Calgon in December 1999. 

Extrapolation of the EE/O to a full-scale 1,200 gpm system with an influent PCB concentration of 
1.0 u,g/L would require a total lamp power of 1,708 kW to reduce the PCB concentration below the 
0.065 ug/L discharge limit. A 1,708 kW system would require the addition of four 360 kW units in 
addition to the existing 270 kW unit. This is slightly less than the 1,872 kW determined in the November 
1999 bench-scale study which would require five 360 kW units in addition to the existing 270 kW unit. 
UV/oxidation system sizing calculations are presented in Appendix M. 
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Each system is sized for an influent PCB concentration of 1.0 fig/L and it is possible that neither system 
would be capable of meeting the discharge criteria of 0.065 ug/L per Aroclor if the influent PCB 
concentration were to significantly increase above 1.0 ug/L. In addition, no reduction of total or 
dissolved metals can be expected with UV/Oxidation treatment based on this pilot-scale treatment. 

5.4.5 Plate and Frame Filter Press 

Based upon the results of pilot-scale treatment, dewatering can reduce the water content and volume of 
sludge generated from the wastewater treatment process. The size of a full-scale dewatering system will 
depend upon the wastewater flowrates and system's operating hours. Chemical conditioning of the 
sludge is recommended to increase the solids content of the cake and system efficiency. 

Assuming the sludge dewatered during the pilot-scale tests is representative of the sludge to be treated, 
the table shown below can be used as a guide for sizing a filter press based upon wastewater flowrates. 
Sizing of the filter press system is based upon operating the filter press for 8-hours per day, and one cycle 
per day. For each wastewater flowrate, a Netzsch filter press or equivalent is specified based upon the 
filter cake capacity required. System sizing calculations are presented in Table 5-9. 

Table 5-9 
Required Filter Press Capacity for Varying Wastewater Flowrates 

125 
150 
300 
450 
600 
750 
900 

1,050 
1,200 
1,350 
1,400 

346.78 
416.13 
832.27 

1,248.40 
1,664.53 
2,080.66 
2,496.80 
2,912.93 
3,329.06 
3,745.19 
3,883.90 

1,109.69 
1,387.11 
1,664.53 
3,329.06 
4,993.59 
6,658.12 
8,322.65 
9,987.18 

11,651.71 
13,316.24 
14,980.78 
15,535.62 

18.7 
22.5 
45.0 
67.5 
90.0 

112.5 
135.0 
157.5 
179.9 
202.4 
209.9 

630-III 
800-1 
800-III 
1200-11 
1200-III 
1200-IV 
1200-V 
1500-III 
1500-IV 
1500-V 
1500-V 

20 
30 
50 

110 
134 
155 
172 
200 
229 
229 

5.4.6 Effluent Toxicity Testing 

Two sets of toxicity tests were conducted to evaluate potential impacts of the treated wastewater effluent 
to aquatic receptors. The first set of tests were performed using effluent from activated carbon treatment 
and did not indicate any toxic affects on any of the indicator organisms, however, adverse impacts on the 
reproductive systems of two of the three indicator species were noted. The second set of tests were 
performed using effluent from UV/oxidation treatment and did indicate toxicity in one indicator organism 
and chronic effects in the other two indicator organisms. 

In both sets of toxicity tests, PCBs and metals were not measured above the detection limits. Since the 
detection limits for the metals are comparable to the levels of the ambient water quality criteria for 
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protection of aquatic life, it can be assumed that any observed toxicity was not likely due to these 
constituents. 

Tolcide was not measured above the detection limit of 5 mg/L in either toxicity test, however, the 
concentration that the literature indicates may have some effect on the test organisms is 2.5 mg/L. 
Although the dosage and biodegradability of Tolcide suggests that it would rapidly dissipate in the 
environment following application, effects from this constituent cannot be ruled out. If Tolcide did have 
any effects they would be consistent in both sets of toxicity tests. 

Wastewater treatment using UV/oxidation requires the addition of hydrogen peroxide. Hydrogen 
peroxide in the UV/oxidation effluent was measured at 46 mg/L. No hydrogen peroxide was added to the 
system during treatment using activated carbon. The increased toxicity and adverse impacts of the 
effluent from the UV/oxidation toxicity testing may be due to hydrogen peroxide or copper since these are 
the only water quality parameters that varied between the two tests. 

In toxicity testing it is not uncommon to observe low level adverse impacts such as those observed during 
testing using effluent from activated carbon treatment. These adverse impacts however may be due to 
Tolcide in the effluent at levels below the 5 mg/L detection limit. In addition, the toxicity testing 
procedure uses water from Hampton Harbor, NH rather than New Bedford for an experimental control. It 
is possible that water from the New Bedford Harbor is naturally more conducive to adverse impacts on 
the indicator organisms than water from Hampton, NH. It is not believed that the activated carbon 
process directly imparts any characteristics to the effluent that could be attributed to the increased adverse 
impacts observed during toxicity testing. 
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6.0 CONCLUSIONS AND RECOMMENDATIONS 

The success of the PDFT was determined by a number of factor's including: 

1.	 The dredge contractor's ability to assemble and operate a current state-of-the-art portable 
dredge system that improved performance as compared to the prior Pilot Dredging and Hot 
Spot Dredging events with hydraulic dredge systems. 

2.	 The ability of the PDFT team to conduct extensive data collection and field measurements to 
evaluate test performance. 

Foster Wheeler contracted with dredge contractor BELLC to develop a dredging system that enabled 
accurate dredging of the contaminated sediment, minimized the amount of water added during the slurry 
pumping process, and recycled the dredge slurry effluent. 

BELLC was successful in designing, fabricating and demonstrating the following key state-of-the-art 
dredge systems for the PDFT: 

•	 A portable, shallow draft barge platform; 

•	 A mechanical dredging system incorporating a hydraulic excavator with a sealed 
environmental clamshell bucket of Boskalis Dolman design, capable of a relatively high 
production rate, and horizontal and vertical dredging accuracy; 

•	 The SPU with discharge pipeline, as a means of providing relatively high and controllable 
solids concentrations of the dredge slurry; 

•	 A water recirculation system, to demonstrate the practicality of recycling decant water from 
the Sawyer Street CDF as makeup water for hydraulic dredged material transport; and 

•	 Capabilities for providing continuous dredge production and positioning data, including 
discharge flow rate, solids concentration, material production, cycle times, and advance rate. 

The performance of the dredge system was successful, as summarized in this report. 

The PDFT study team, including USAGE, EPA, Foster Wheeler, ENSR and other subcontractors were 
also successful in planning and carrying out field data collection programs for the PDFT. 

To evaluate the performance improvements of a state-of-the-art environmental dredge technology over 
conventional dredge technology previously used at the site several performance areas were evaluated: 

•	 Percent (%) solids concentrations in the dredge slurry and slurry pumping capabilities; 

•	 Horizontal and vertical dredging; 

•	 Dredge production rates in shallow water and sediment with debris; 

•	 Potential impacts to water quality; 

•	 Potential impacts to air quality; and 

•	 Removal of the contaminated sediment to a given depth. 

A secondary goal of the PDFT was to evaluate this new technology with regard 1:0 site specific cleanup 
levels. Additional objectives of the PDFT were to evaluate the effectiveness of" applying contaminant 
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dispersants and flocculents within the CDF to reduce PCB losses to air from the CDF, to evaluate 
mechanical dewatering methods for water treatment sludges and to evaluate the use of GAC to treat 
wastewater. 

The PDFT team performed these evaluations. The results are summarized in the report. 

6.1 Dredge Performance 

Dredge performance testing results as related to the removal and transportation of PCB contaminated 
sediments during the PDFT are presented in Section 3.0 of this report. The main areas of interest and 
investigation were in dredge production, dredging accuracy, and dredge slurry solids concentrations and 
water management. The findings of these investigations are summarized below. 

6.1.1 Dredge System Production 

Dredge production monitoring was performed over the course of dredging operations in the PDFT test 
area. Dredging was performed to obtain representative production rates over a range of conditions, 
including varying depths, bank height, and chemical and physical conditions. 

The production performance of the PDFT test dredge, a hybrid system involving mechanical excavation 
and hydraulic material transport, was based on two main processes: material excavation and materials 
transportation. These processes, while integrated, were evaluated separately, in order to determine the 
production limits of the dredge system as a whole. This production evaluation method can be adapted for 
other dredging processes involving either hydraulic dredging, mechanical dredging with barge 
transportation and rehandling of dredged material, or other hybrid systems. 

Excavator Production 

For excavator production, basic dredge production parameters, involving bucket capacity, cycle time, 
depth of cut, bank height, and dredge shifting (advances) within an anchor set will define the maximum 
production for a given mechanical dredge. The actual realized dredge production will account for both 
foreseen and unforeseen delays including re-setting of anchors, mechanical repairs, weather, fueling, 
operator skill, and other delays. The delays found to be of most consequence with the test dredge 
excavator production included re-setting of the anchors, downtime due to dredge positioning system 
repairs, and waiting for the SPU system to be online. 

The type of sediment dredged over the course of the PDFT did not appear to impact excavator production 
one way or the other. In either soft black silt, sand, shell, or clay, the HPG bucket had no problems 
removing the material. Delays due to material type were encountered on the SPU end of the process as 
discussed below. 

Over the course of the PDFT, the representative average production rate for the excavator was 80 cy/hr. 
In general, this production was achieved in areas with depth of cut (bank height) ranging between 1.7 ft. 
and 2.0 ft. On the final day of dredging, August 18, the depth of cut (bank height) was between 3 ft. and 
4 ft., and the excavator production averaged 106 cy/hr. Considering that the BELLC dredge system and 
crew had still not been optimized after only one week of test dredging, SPU suction pressure reduction 
due to debris blockage had not been fully remedied, and the bucket was only being approximately 
75%-80% loaded, it is believed that the excavator production observed over the duration of the PDFT 
could be increased by 20% on a full scale project in the Upper Harbor to approximately 95 cy/hr. This 
production range would only be attainable in deeper areas of the harbor where access to the dredge areas 
was unencumbered by a dredge of similar scale, and draft characteristics to that tested during the PDFT. 
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In shallower areas, where working of the tides would increase the number of barge movements and 
reduce the overall dredging efficiency, the dredge production would be anticipated to be significantly less. 
Alternatively, a smaller dredge with less production capacity than that of a dredge of the scale tested 
during the PDFT could be used. In either case, with either a larger dredge working the tides, or with use 
of a smaller dredge, the production range would be on the order of 35 to 50 cy/hr. This is an estimate 
only, based on knowledge of the anticipated reduction in production efficiency (50%-60%) due to depth 
restriction on a larger dredge, and an understanding of production capacity of shallow hydraulic dredges. 
Both the breakpoint at which a larger production environmental dredge would be replaced by a smaller 
dredge, and the production range of that smaller dredge will be better assessed in the 90% Basis of 
Design/Design Analysis for the Dredging Design, to be completed in 2001. 

SPU Production 

The production limit for the BELLC test dredge was found to be on the hydraulic transportation system 
(SPU) during the PDFT. The production performance of the test dredge was impacted most significantly 
at the onset and throughout the PDFT by the clogging and blockage of the suction line between the 
bottom of the material hopper and the primary mover (slurry pump). Here objects consisting primarily of 
cobbles, metal debris and live quahogs accumulated against the rockbox screen, reducing the suction 
pressure, and attainable production threshold of the SPU system. Throughout the PDFT the primary 
focus of optimization was on the hydraulic transport system (SPU). Modifications, which included the 
addition of water jets in the suction line, baffle walls welded in the hopper, and other operational 
measures, were made to remedy the production problems encountered due to debris. Only during the last 
three days of test dredging, August 16, 17, and 18, did the dredge realize running time representative of a 
full-scale remediation. 

Of interest in the SPU production report, for August 17, the most representative testing day for SPU 
performance, the dredge's efficiency was 77.8% (i.e., in situ sediment was dredged during 77.8% of the 
time dredge operations were ongoing). Dredging efficiency refers to the total actual dredging (effective) 
time divided by the total operating time (including delays). During this day 2,509 cy of slurry was 
discharged, of which 537 cy of the slurry was in situ sediment moved. The average volume of slurry 
moved was 346 cy/hr, and an average volume of in situ material of 74 cy/hr. It is believed that for the full 
scale, with optimization of the debris management system, the SPU production will match, or exceed that 
of the excavator production. 

6.1.2 Dredging Accuracy 

Key to the success of the New Bedford Harbor full-scale remediation will be the ability of the selected 
dredge(s) to minimize the amount of overdepth dredging while still attaining the target cleanup goals of 
the project. The BELLC hydraulic excavator type dredge was selected for pilot testing, in part, to 
demonstrate that a mechanical bucket operated from an excavator with rigid connections and state-of-the
art positioning could achieve dredging accuracy 6 in. or less in the vertical plane and 24 in. or less in the 
horizontal plane. 

Evaluation of dredging accuracy was carried out based on comparison of the post-dredge survey with the 
target depths. For dredge Cuts 5, 6, 7 and 8, where accuracy was a focus, 95% of the dredge area was 
within 6 in. of the target depth. In 90% of the dredge area the average vertical dredging accuracy was 
most nearly 4 in. Most of the points that deviate more than 6 in. are in the slope area, on the north and 
south ends of the cut. An approximate IV: 1H slope was excavated by the dredge on either side of the test 
area, while dredging in an effort to minimize sloughing of adjacent areas into the dredged portions of the 
PDFT dredge area. 
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After dredging Cuts 6, 7, 8, and 5, respectively, it was realized in the field that a "clean" clay layer was 
oftentimes higher in elevation than that shown in contamination characterization plots. Thereafter the 
field target dredge level in Cuts 2, 3 and 4 changed from one based on the theoretical plan to one based on 
observation. When the operator encountered clay, as evidenced by deposition on the material hopper 
grizzly, dredging proceeded no deeper in that grab position. Where the clay layer occurred at more than a 
few inches from the planned theoretical dredge level, the target level was adjusted within tenths of a foot 
of the visual observation on the next, adjacent spud or "moonpool" position (1/4 of a dredge cut), in an 
attempt to minimize the removal of the underlying clay. 

This visual observation method of determining dredge depth was applied in Cuts 2, 3 and 4. In these cuts, 
the depth of cut was reduced from a planned 2 ft. cut, to a 1.7 ft. (Cuts 2,3,4) and 1.8 ft. cut (Cut 4). In 
these areas, the vertical dredging accuracy decreased to an average of approximately +/- 6 in. from the 
target. This reduction in accuracy was observed to be a result of interruptions in the CMS display to the 
operator and personnel communication errors. It is therefore reasonable to assume, for a full scale 
operation, that with rapid and accurate updating of the dredge guidance system to reflect field changes in 
the target elevation based on visual observations of the clean clay layer, the dredging accuracy will 
approach that achieved in the areas where the target depth is pre-programmed into the crane operators 
display. 

6.1.3 PCB Removal Efficiency 

The evaluation of the dredge efficiency at PCB removal included two components. The first (primary) 
goal was to evaluate the dredge's ability to remove contaminated sediment to a given depth horizon 
relative to the dredging plan. The dredge performance was highly accurate in this regard. Comparison of 
the target dredge volume with the actual volume dredged yielded an overdredging value of only 16%, 
with vertical accuracy of +/- 4 in. relative to achieving the intended horizon. Comparison on pre- and 
post-dredging sediment PCB concentrations revealed that 97% of the PCB mass was removed over the 
dredged area. 

A secondary objective of the PDFT was to evaluate this new dredging technology with regard to site 
specific cleanup levels. The design included: 1) delineating the 10 ppm PCB concentration horizon 
within the test area; 2) establishing a dredging plan based on that depth; and 3) assessing the dredge's 
ability to remove sediment to that depth. It should be understood that the project goal was not to leave a 
final sediment concentration of 10 ppm; this was a field test, not a remedial operation. The dredge 
performed quite well in this regard. The average sediment PCB concentration (upper one foot) was 
reduced from 857 ppm to 29 ppm over the dredged area. This met the clean up criteria of 50 ppm for the 
Lower Harbor and approached the criteria of 10 ppm for the Upper Harbor. 

During the design phase of this project, it was determined that most sediments within the dredge test area 
had a high water and silt/clay content. This fact introduced the possibility that some contaminated 
sediment within or immediately adjacent to the dredge area could be mobilized during the dredging 
process and potentially re-contaminate the dredged area. Mechanisms that could mobilize the sediments 
include bucket impact on the bottom, loss through the water column (appears minimal for the hydraulic 
excavator), anchor wire/spud repositioning, and material sloughing down slope along the sides of a 
dredged cut. Furthermore, other factors such as tidal currents and meteorological events (e.g., wind) 
could produce the same effect due to re-suspended contaminated sediments migrating from other areas of 
the harbor. The sediment characterization program included the collection of surface grabs in addition to 
cores in an effort to quantify the effects of sediment mobilization. 

Based on the visual observations of the upper surface of the post-dredge cores and grab samples and the 
results of laboratory analyses, some recontamination did occur within the test area. Calculations 
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presented in Appendix J (Section J.5) demonstrate that only a very thin layer of re-deposited, 
contaminated PCB sediment would be required to increase the concentration within a composited upper 
one foot (0.3 m) sediment core to greater than 10 ppm. For example, if the sediment adjacent to a clean 
dredge area has a PCB concentration of 1,000 ppm (as was the case in much of the test area), it would 
require only a 0.24-inch (0.61cm) layer of newly deposited (post-dredging) contaminated sediment to 
elevate the average concentration of the upper one foot of clean sediment above 10 ppm. 

This thickness of contaminated silty material (only a thin veneer) is consistent with field observations and 
analytical results from the post-dredge sampling. Based on this information, it appears that the observed 
post-dredge PCB concentration of 29 ppm (upper one foot composite) can be attributed to deposition of 
mobilized sediments (either from the dredged area or adjacent areas by sloughing, tidal currents, etc.) 
rather than inefficient or inaccurate dredging. 

In summary, both the sediment removal data (presented in Section 3.0) and PCB data presented in this 
appendix indicate that this dredging technology is very efficient at contaminated sediment removal. The 
results indicate that 97% of the PCB mass was removed over the test area, and the remaining sediment 
concentrations approached the site specific clean up criteria. A similar reduction in sediment 
concentration was observed for the area dredged to planned depth and the area dredged to depth based on 
the visual method. The PCB mass remaining after dredging appeared to reside entirely in a thin surface 
veneer and was attributed to recontamination of the dredged area rather than incomplete removal. 

Based on experiences during the PDFT, it was determined that remedial dredging to 10 ppm is possible 
through the use of modified operational procedures and project design. During full scale operations, 
development of a dredge plan and sequencing that proceeds from upslope to downslope and with an 
understanding of the site current (tidal) regime would be made to address some of the recontamination 
effects due to sloughing. Additionally, dredging operational approaches could be employed during the 
full scale project including return sweeps, tighter overlap of bucket grabs, and slower retrieval of final 
bucket grab that would provide for a cleaner bottom surface and reduce sloughing of adjacent areas. As 
confirmation sampling results became available they would be shared with the dredge contractor and the 
operator in particular to modify dredging techniques to obtain a bottom that met the cleanup criteria. 

6.1.4 Dredge Slurry Solids Concentration 

The solids concentration values attained by the Bean dredge were impacted by production delays due to 
debris. Average sustained solids concentration values recorded by the SPU system over periods of 
dredging are provided in Table 6-1 below. 

Table 6-1 
SPU Slurry Solids Concentrations 

16-Aug-OO 17-Aug-OO 18-Aug-OO 
Average % Solids by Weight of In situ Material 45.00% 52.00% 34.00% 
Average % Solids by Weight of Dredge Slurry (3rd Loop)* 15.55% 16.84% 15.39% 
Greatest % Solids by Weight of Dredge Slurry (3rd Loop)* 18.94% 20.03% 20.22% 

* Represents average sustained % solids concentration over dredging period 

The sediment within the PDFT test area had in situ specific gravity of 1.26 to 1.41, which corresponds to 
concentrations of 425 to 668 g/L, wet unit weights of 78.6 to 88.0 pcf (1,260 to 1,410 Kg/m3), solids by 
weight of 33.8 to 48.6 percent, and moisture contents of 196 to 110 percent. These values are typical for 
very soft, silt or clay marine sediments with natural organic material. 
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Average sustained solids concentration values recorded by the SPU system over sustained dredging 
periods ranged from 13.3% to 16.3% solids by weight. These concentrations were achieved in dredge 
areas having in situ sediments with average solids concentrations of 32% to 43% solids by weight. This 
corresponds to volume concentrations in the order of 40% to 50%, by volume. The solids concentration 
values attained by the BELLC dredge were affected by debris. As debris would become lodged in the 
hopper, suction line and/or rock box, more water was required to be introduced to the hydraulic slurry 
transport system by the SPU in order to maintain suction pressure, and in an attempt, through the 
introduction of water jets to dislodge the debris in the suction. Higher solids concentrations would be 
attainable with inclusion of a more sophisticated debris separation system on the full-scale project. 

Based on the results of the PDFT, an average 15% solids by weight for a solids concentration of dredge 
slurry could be applied to the full-scale remediation of the Upper Harbor, using the SPU system. The 
actual solids concentration values will be determined by better definition of in situ density, and the type of 
hydraulic transport (pumping) system used. 

6.1.5 Recirculation System 

A significant aspect of the PDFT was the successful demonstration of the dredge effluent water 
recirculation system. The recirculation system essentially created a closed loop system, whereby the only 
water added to the dredge process was that entrained in the dredge bucket. This water addition amounts 
to 30% to 40% of the in situ volume, and includes both the water contained in the sediment and the water 
in the bucket voids due to incomplete filling. Water was recycled back to the dredge for use as make up 
water for the SPU system and as jet water for debris management in the suction line. No water was used 
from the seachest for makeup water for hydraulic slurry transport. 

The recirculation system operated without any significant problems. Only one delay was caused by the 
recirculation system, when the return water pump lost its prime. 

Use of a recirculation system should be included in the design and planning of the full-scale project. In 
this case, the only additional water that will require treatment is that water entrained in the dredge bucket, 
which conservatively approximates 40% of the bucket volume. Some additional investigation remains to 
determine if additional water treatment measures would be necessary for the recirculation water, which 
could develop concentrated levels of PCBs and/or metals, after extensive recirculation. 

6.1.6 Bulking Factor 

The in situ sediment concentration in the dredge test area ranged from 425 to 668 g/L. In areas where the 
initial sediment concentration is lower than 500 g/L, the bulking factor would be less than 1.3 and could 
approach 1.0. This is because the pipeline concentration was approximately the same for all the sediment 
dredged in the dredge test. The concentration in the disposal cell would be about the same. Therefore, 
the ratio of in situ volume to disposal cell volume would be about 1.0. The bulking factor also decreases 
when the percentage of sand in the sediment increases. The bulking factor for loose sand and gravel is 
close to 1.0 because the sand settles quickly and the settling that occurs in a disposal cell is similar to 
natural settlement that occurs in the Harbor. 

6.2 Environmental Monitoring 

6.2.1 Water Quality Monitoring 

The test dredge's ability to minimize environmental impact to water quality was evaluated by measuring 
the extent of sediment resuspension and transport, and is summarized in Appendix K. 
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For test days representing full scale remediation, such as August 16, field measured turbidity showed 
some spikes in the vicinity of the dredge but generally returned to background levels within 500 ft. down 
current of the dredge. Total particulate PCB concentrations (with "total" reported as the sum of the 18 
NOAA congeners) were elevated in the vicinity of the dredge, but returned to background levels within 
500 ft. down current of the dredge. During the other monitoring events, some of the turbidity transects 
revealed little or no detectable elevation of turbidity down current of the dredge. Greater increases in 
urbidity were generally traceable to dredge support activities or environmental conditions unrelated to 
field test operations. Barge movements by the support tug Miami II in shallow water for instance were 
recorded as causing suspended solids concentration of 300 mg/L and particulate and dissolved PCB 
concentrations of 26 and 2.7 ng/L, respectively, within 50 ft. of the tug (background concentrations of 
suspended solids were 5 mg/L and total dissolved + particulate PCBs were 0.75 ug/L on this date). Aerial 
photos, presented in Appendix K and Appendix O, illustrate the visual difference in the turbidity plumes 
associated with the tug and the dredge. 

The limited water column impacts associated specifically with the dredging are attributed to both 
operational and environmental factors. The design of the bucket (tight closing with limited leakage), the 
configuration of the dredge (with a "moon-pool" work area enclosed behind a 36-inch silt curtain), and 
the controlled manner in which the operation was executed all contributed to minimizing the release of 
material to the water column. The shallowness of the area (maximum depth of the dredged area was less 
than 10 ft. at high tide) and the limited currents (maximum currents generally less than 0.5 ft./sec) limited 
transport away from the dredging area. 

Difficulties associated with handling and transferring sediments containing debris and large components 
of embedded shells did cause regular suspensions of dredging operations. However, the periods of 
continuous dredging were sufficient enough to establish "steady state" conditions in the near field area 
(within 200 ft. (61 m) of the dredge) and are considered representative of continuous dredging operations. 
More continuous dredging over a full or multiple tidal cycles would not be expected to generate a 
turbidity plume of greater extent in the nearfield area down current of the dredge than that observed 
during the field test. Based on the modeling predictions presented in Section K.2, any additional farfield 
increases are expected to be limited to the Upper Harbor. 

6.2.2 Air Quality Monitoring 

Different types of air samples were collected to achieve various objectives during the PDFT. These 
included the following: 

•	 Flux chamber sampling provided a measure of emissions as an indication of the relative 
contributions from the various operations to the ambient air concentrations. These will also 
be used to support the emissions and dispersion modeling calculations performed as part of 
developing ambient air action levels for upcoming construction work. In addition to flux 
chamber samples collected in the field, sediment from the bench scale dewatering studies was 
tested at the USAGE WES for emissions measurements. Test results were reported to 
USAGE. 

•	 Ambient air sampling and analysis was performed from locations around the CDF and harbor 
to document concentrations during operations. 

•	 Sampling was conducted in accordance with the Foster Wheeler TO #17 Sampling and 
Analysis Plan (SAP), Revision #6, dated August 2000 (FWENC, 2000c). The data from 
these tests are summarized and discussed in the following sections. 
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Flux Chamber Sampling 

In summary, limited flux chamber sampling during the PDFT provided useful data for evaluating relative 
emissions from various sources. Some key findings are summarized as follows: 

•	 Emission flux measurements do not correlate well with source material concentrations. 
However, they do generally appear to be the highest in association with well mixed sediment 
and water slurries in the CDF. 

•	 In situ sediments in the mudflat area do not provide the same magnitude of emission flux per 
square area as well mixed sediment in the CDF. However, given the large surface area of the 
exposed mudflats at low tide, these areas and exposed surface water will continue to be a 
significant source of ambient air concentrations of PCBs, as measured during the Baseline 
study. 

•	 Total emissions, calculated as (flux) x (surface area) x (time), are directly proportional to the 
amount of exposed surface area. Accordingly, exposed CDF surface area is a significantly 
greater source of emissions than dredging operations. The contaminated sediments in the 
mudflat areas and the river/harbor surface water remain the largest surface area sources of 
emissions. 

•	 Dredging activities, including the grizzly, hopper, and disturbed sediments in the moon pool 
are relatively small sources of PCB emissions in comparison with the CDF because of their 
lower flux measurements and limited surface area. 

•	 The use of surfactants Dawn and Biosolve to control the sheen at the CDF does not appear to 
be effective at controlling PCB emissions. These limited data suggest that Simple Green may 
be more effective than other surfactants although additional testing is recommended before 
drawing definitive conclusions. 

•	 The silt curtain at the moon pool appears to be somewhat effective at containing disturbed 
sediment thereby reducing the surface area of higher concentration water and the associated 
emissions in the dredge area. 

Ambient Air Sampling 

Ambient air samples were collected on three days during this PDFT to document conditions during 
dredging and CDF filling operations. Because of the short duration of the test, and the fact that PCB 
health effects are long-term, data were collected to document conditions and to provide information for 
full-scale activities at a later date. Data were not used to compare with standards or action levels for this 
limited one-week effort. The results from this study will be used in conjunction with the flux chamber 
results (discussed above) to support development of ambient air action levels, being conducted by Foster 
Wheeler under a separate task. 

Ambient air samples were collected from four stations around Cell #1 (2, 3, 6, and 17), from station #9, 
located to the north across the cove from the CDF, and from station #27 on the eastern side of the harbor 
near the dredge. Figure 4-4 shows the air sampling station locations. Samples were collected for 
24 hours on each of three days (sampling was started the mornings of August 15, 16, and 17, 2000) 
chosen based on those days with maximum dredge production rates and warm weather as representative 
of "worst case" conditions. Samples were analyzed for NOAA and WHO congeners and total PCB 
homologue groups. Meteorological data and sample results are included in Appendix L and summarized 
in Table 4-2. 
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The highest total PCB concentration detected was at station #17 (610 ng/m3), the station downwind from 
the CDF on August 15. Stations 3 and 6 also had detected concentrations above 100 ng/m3 on 
August 15,2000. High concentrations on other days ranged from 100 (as measured by the Foster 
Wheeler primary laboratory, 254 measured by the government QA laboratory) to 160 ng/m3 at stations 3 
and 2, respectively, with somewhat elevated concentrations ranging from 82 to 110 ng/m3 at stations 2, 3, 
6 and 17 on August 16 and 17. Results from stations 9 and 27, away from the CDF, had lower 
concentrations (less than 50 ng/m3 on each day) and were also dependent on wind direction. These data 
support the premise that, other than background attributed to the mudflats and surface water, the primary 
sources of PCB concentrations in ambient air are due to emissions from CDF operations. Results from 
station 27 indicate that ambient concentrations were generally consistent with established baseline 
concentrations for the Acushnet Substation (summer and September 2000 averages ranged from 20 to 
40 ng/m3) (Foster Wheeler Final Annual Report Baseline Ambient Air Sampling and Analysis, 
March 2001) and were not significantly adversely affected by dredging operations. 

6.3 Comparison with Pilot Dredging and Hot Spot Dredging Events 

The Foster Wheeler report New Bedford Harbor Cleanup, Dredge Technology Review (FWENC, 1999), 
developed to assess applicable dredge technology for implementation of the New Bedford Harbor full 
scale remediation concluded that dredging technology used for environmental remediation dredging had 
changed substantially since completion of both the New Bedford Harbor Pilot Dredging Study in 1989 
and the Hot Spot Dredging event in 1995. The dredge technology showing the best performance on these 
events was the Ellicott 370 HP Dragon Series 10-inch (discharge) hydraulic cutterhead dredge. This 
dredge therefore established the baseline for the Upper harbor site in terms of dredge efficiency and 
performance. Prior studies had excluded mechanical dredging techniques for use on these two events due 
primarily to the inefficiency of barge transport to the disposal facility because of shallow operating 
depths, the perception that a hydraulic system left a more uniform bottom surface and concern over 
resuspension of contaminated sediments. 

Table 6-2 compares the key performance areas evaluated during the Pilot Dredging, Hot Spot Dredging 
and PDFT events. 

Each of the three dredging performance evaluations summarized in Table 6-2 were conducted across 
different test areas with different chemical and physical conditions and with different performance 
testing/cleanup objectives. The PDFT, however, has demonstrated that current state-of-the-art dredge 
technology, in particular a hybrid mechanical/hydraulic dredge with sophisticated environmental controls 
systems, can attain dredge performance values exceeding that of the baseline dredge, the Ellicott 370 HP, 
particularly in the areas of dredging accuracy, dredging production, and solids concentration of the dredge 
slurry. 

6.4 Recommendations for Full Scale Remediation 

The PDFT was conducted to provide optimum, site specific dredge performance values for use in 
developing the New Bedford Harbor full scale remediation project. To provide the most realistic data for 
use in development of the full scale remediation project, the PDFT was conducted in areas and with 
equipment that would be reflective of the full scale project, to the extent possible. 

The PDFT successfully demonstrated and recorded performance data including dredge production, 
accuracy, slurry solids concentration, air and water quality impacts, reflective of dredge technology 
currently available in the U.S. dredge industry. 
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Table 6-2
 
Dredging Performance Comparison
 

Performance Data 
Total Available Work Days 
Total Dredge Days 
Total Shutdown Days 3 

Other Non-dredge Days 
Total Quantity Removed (cy) 
Required Quantity (cy) 
Overdredge Quantity (cy) 
Overdredge Percentage 
Number of passes 
Area Dredged (sq. ft.) 
Area Re-Dredged (sq. ft.)4 

Avg. Dredge Time (hrs/day, pay) 
Avg. Dredge Time (hrs/day, prod.) 
Average Production Rate (cy/hr)5 

Effective Time 
Target depth of cut 
Accuracy 

Solids Concentration of Dredged 
Slurry (by weight) 

Water Quality Impacts 

Pilot Dredging Study J 

Ellicott 370 Dragon 
Series 
N/A 

8 
N/A 
N/A 
951 

1,574 
0 

0% 
1 

21,250 
0 

4.1 
3.2 
37 

78% 
2f t . 

average underdredge by 
9.5 in. 

2-3% 

Sediment Resuspension 
Rate at the point of 
dredging was estimated 
to be 40 grams per 
second. 

Hot Spot Dredging 2
 

Ellicott 370 Dragon
 
Series
 

345
 
261
 
32
 
52
 

14,000
 
8,428
 
5,568
 

66.10%
 
2
 

189,742
 
22,760
 

7.7
 
4
 

13.4
 
52%
 

N/A 

2-3% 

60 Kg PCBs migrated 
from Upper Harbor to 
Lower Harbor over 1 8 
month duration of 
project. Well within the 
240 Kg mass cumulative 
transport non-exceedance 
level. 

Pre-Design Field Test
 
BELLC Hybrid Test Dredge
 

10
 
5
 
0
 
5
 

2,308
 
1,985
 
323
 

16.30%
 
1
 

24,900
 
0
 
11
 
5.2
 

72.5
 
47%
 

1.7 to 4.0 ft.
 
+/- 4 in.
 

13-16% using patented SPU. Recirculation system was also 
adapted to test dredge permitting the reduction of water to be 
treated by an estimated 300% over conventional hydraulic 
slurry pump capabilities. 
PCB concentrations elevated near dredge, but returned to 
background levels within 500 ft. down current of dredge. 
Larger increases in turbidity were generally traceable to 
dredge support activities or environmental conditions. Barge 
movements by tug in shallow water were recorded as causing 
suspended solids concentration of 300 mg/L and particulate 
and dissolved PCB concentrations of 26 and 2.7 jxg/L within 
50ft. of the tug. 
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Table 6-2
 

Dredging Performance Comparison - Continued
 

Pilot Dredging Study l Hot Spot Dredging2 

Ellicott 370 Dragon Ellicott 370 Dragon Pre-Design Field Test 
Performance Data Series Series BELLC Hybrid Test Dredge 

Air Sampling N/A Demonstrated that Over 24 hrs of ambient air sampling the highest total PCB 
disposal of contaminated concentration detected (610 ng/m3) was downwind from the 
sediment into the CDF. High concentrations on other days ranged from 50 to 
shoreline CDF raised 160 ng/m3 and were dependent on wind direction. These data 
ambient PCB levels support the premise that, other than background attributed to 
above background, but the mudflats and surface water, the primary sources of PCB 
not to the point where concentrations in ambient air are due to emissions from CDF 
worker safety or public operations. 
heath threatened. 

1 During the Pilot Scale Study, the Ellicott 370 was tested in 5 separate dredge areas, each with different operational 
parameters and sediment types. Dredge performance values for the area most representative of the Upper Harbor 
condition, Area 1, are presented for comparison here. The Ellicott 370 was operated at 40% swing speed, 50% maximum 
cutterhead rotation, and 100% pump speed. Only one pass was performed in Area 1. (USAGE, 1990) 

2 During the Hot Spot Dredging, the Ellicott 370 was used to remove sediment with the highest PCB concentrations in the 
Harbor. Multiple passes and confirmation sampling were necessary to ensure the 4,000 ppm cleanup level was attained. 
The dredge capacity (advance rate and cutterhead rotation) was kept at close to 50% to minimize environmental impacts 
due to the dredging operations. (USAGE, 1996) 

3 Shutdown Days represent dredge days shutdown by Owner (USAGE) 

4 Area Re-Dredged represents dredge area where more than one pass was made 

Based on average over all dredge days 

2001-017-0250 6-11 
8/15/01 



Table 6-3 presents the recommended dredge performance values for use in designing the New Bedford 
Harbor Full Scale Remediation Project, based on the data obtained over the course of the PDFT. 

Table 6-3
 
Recommended Dredge Performance Values for Use in
 

Designing the New Bedford Harbor Full Scale Remediation
 

Recomme
A^ • w ^ . *

;e Performance Parameter *Pe$ig
 
Dredging Production, Water Depths greater than 4 ft. 95cy/hr
 

Dredging Production, Water Depths between 2 ft. and 4 ft.1>2 35cy/hr 

Dredging Accuracy, Vertical Plane, to Design Depth +/- .4 ft.
 
Dredging Accuracy, Vertical Plane, using Visual Approach +/- .5 ft.
 
Dredging Accuracy, Horizontal
 

Average Solids Concentration of Dredge Slurry2 10% -20% solids 
by weight 

Use of Recirculation System for reuse of Dredge Effluent Water from CDF Recommended 
1 Based on minimum of 10 hr. operating day
 
2 To be better assessed in the 90% Basis of Design/Design Analysis
 

Will vary depending on in situ density of dredged sediment
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DREDGE
 
TEST
 
AREA
 

SAWYER STREET CDF 

FIGURE A-1 

NEW BEDFORD HARBOR SUPERFUND SITE 
NEW BEDFORD, MASSACHUSETTS 

PRE-DESIGN FIELD TEST 
PROJECT SITE 

SCALE: AS SHOWN 

CADOFILE: NBH_017b.OWG 



CORE LOG SAMPLING RESULTS 
Core Location Pre-Dredqe PCS Concentration (ppm) 

SIDE SLOP& 

TESTNAREA 

PROVISIONAL T$ST AREA \ 

Core No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Northing 

2703967 
2703967 
2703967 
2703967 
2703967 
2703967 
2703984 
2703984 
2703984 
2703984 
2703984 
2703984 
2704000 
2704000 
2704000 
2704000 
2704000 
2704000 
2704016 
2704016 
2704016 
2704016 
2704016 
2704016 
2704033 
2704033 
2704033 
2704033 
2704033 
2704033 

Easting 

815267 
815333 
815400 
815467 
815533 
815600 
815300 
815367 
815433 
315500 
815567 
815633 
815267 
815333 
815400 
815467 
815533 
815600 
815300 
815367 
815433 
81550C 
815567 
815533 
815267 
815333 
815400 
815467 
815533 
815600 

0-1 ft 

270 
200 
810 

2,700 
210 
11 
96 
250 

2,500 
2,300 

29 
8.8 
370 
320 
830 

2,500 
460 
1.6 
950 
170 

1,300 
1,100 

6.2 
4.5 
460 
330 
480 

1.000 
67 
5.5 

1-2 ft. 

560 
6.0 
6.2 
23 

0.63 
0.0038 
0.013 
490 
2.2 
27 

0.084 
0.067 
830 
0.79 
3.0 
94 
24 

0.19 
2.9 

0.092 
61 
64 

0.10 
0.032 
420 
4.4 
0.82 
300 
0.66 

0.042 

2-3 ft 3-4 ft 

260 1.1 
0.17 
0.36 
0.13 
0.12 

65 0.27 

0.11 
0.0026 

0 
160 0.26 

0.16 
0.41 

0.0056 

0.080 0.32 
7.4 7.2 

0.0030 

1.2 
0.33 

0.059 
0.062 
0.15 

TEST AREA COORDINATES LEGEND 

POINT NORTHING EASTING PRE-DREDGE CORE SAMPLE LOCATION 

A 
B 
C 
D 
E 
F 

2704050 

2704050 

2703950 

2703950 

2703950 

2704050 

815250 

815650 

815650 

815250 

815100 

815100 

DREDGE CUT DEPTH 

TEST AREA 

AREA WITH CORE LOGS 

0 MEAN LOWER LOW WATER (MLLW) IN FEET 

NOTE: 
HORIZONTAL DATUM IS NAD83, 
MASSACHSETTS STATE PLANE, 
VERTICAL DATUM IS NGVD29 

FIGURE A-2 

FOSTER WHEELER NEW BEDFORD HARBOR SUPERFUND SITE 
NEW BEDFORD, MASSACHUSETTS FOSTER WHEELER ENVIRONMENTAL CORPORATION 

133 FEDERAL STREET, BOSTON, MASSACHUSETTS O211O 

PRE-DESIGN FIELD TEST 

 ENVIRONMENTAL, L.L.C. DREDGE TEST AREA BEUf BEAN
ST. CHARLES AVE., SUITE 500
 
NEW ORLEANS, LA 70130
 

SCALE: AS SHOWN 

CAD FILE: DREDGE_TEST01 .DWG 
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Dredge Test Area Geotechnical Data
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2704200 

CUT E CUT D CUT C CUT B CUT A CUT 1 CUT 2 CUT 3 CUT 4 CUT 5 : CUT 6 CUT 7 CUT 8 

8-4 

B-4 

SEDIMENT CORE SAMPLES 
LEGEND LOCATION COORDINATES 

CORE LOCATION CORE NO. NORTHING EASTING 

CORE NUMBER B-4 2703952.99 815192.52 
4-4 2703959.61 815341,56 

DREDGING DEPTH 1.7' 5-3 2703982.90 815371.23 
6-4 2703956.55 815401.48 

DREDGING DEPTH 21	 
8-4 2703960.05 815488.85 

DREDGING DEPTH 3' 
NOTE: 

HORIZONTAL DATUM IS NAD83, DREDGING DEPTH 4' 
o	 o MASSACHSETTS STATE PLANE, 

§oo	 s : VERTICAL DATUM IS NGVD29 m 

FIGURE B-1 
NEW BEDFORD HARBOR SUPERFUND SITE FOSTER WHEELER 

NEW BEDFORD, MASSACHUSETTS 
FOSTER WHEELER ENVIRONMENTAL CORPORATION 

100 133 FEDERAL STREET. BOSTON, MASSACHUSETTS O211O SEDIMENT CORES 
TAKEN DURING TEST DREDGING 

BEAN ENVIRONMENTAL, L.L.C. 
ST. CHARLES AVE., SUITE 500 
NEW ORLEANS. LA 70130 

SCALE: AS SHOWN 

CAD FILE: 29088db003A-1.DWG 

2703800 

http:815488.85
http:2703960.05
http:815401.48
http:2703956.55
http:815371.23
http:2703982.90
http:2703959.61
http:815192.52
http:2703952.99


New Bedford Harbor Superfund Site, Pro-Design Field Test BEAN ENVIRONMENTAL LL.C. 

BEAN Environmental L.L.C., Test Dredge Date: 28 September, 2000 
Summary of Test Results on Mid June samples by GZA GeoEnvlronrnental Inc. 

dry uml 
Sample lab specific water weight 

Boring /Test No. depth no. gravity content Ibsycubic ft 
no (inch] [ton] l%] (pcfl 

A1 A1_1 0_12 

A1_2 12_19 185 24 
A1_3 19^23 181 26.4 

A1_4 ' 23^34 71.8 56.2 

A1_5 34_60 685 61.4 

C1 C1 1 0_13 9S.6 40.3 

C1_2 13_23 155 35 1 
C1 3 23~34 75.9 523 

B2 B2_1 0_7 993 44.1 

B2_2 7_23 117 4 3  8 
B2l3 23_32 908 46.7 

B2_4 32_46 55.7 57.2 

A3 A3_1 0_8 148 324 
A3_2 8~34 120 39.6 

A3_3 34_54 

C3 C3_1 0_13 129 37.7 

C3~2 13_24 no test 
C3^3 24_41 103 43.7 

C3 4 41_52 112 42.6 

C3 5 no test 
B4 84 J 0_13 568 63.9 

B4~2 13_30 972 46.1 

B4 3 30~41 91.7 47.9 

B4_4 no test 

A5 AS 1 0_6 26  2 21 7 98.6 

A5~2 6_23 20.5 103 
C5 C5 1 0_11 2.62 36.2 83.3 

C5~2 notes! 

A1_2, C1_1, B2_1, A3_1 2.32 

A1_4, C1_2 2.54 

A1_5,cO 2.63 

B2_2, A3_2, C3_3, B4_2 2.48 

lB2_3.C3_4. B4_3 254 

;C3_: . 54_; i 2 *'J 
j i i_3 S2_4. A3_3. C3_4 2.4 

A5_2, C5_2 

1 pound = 0 4536 kg * 1 Ibs 
1 cubic ft » 0028316847 m3 
1 short Ion « 907.2 kg « 2000 Ibs 
1longton= 1016048kg = 2240 Ibs 
1 square fl = 0.09290304 m2 

wat uml 
weight 
Ibsteubic ft 

ipcn 
68.4 

74.2 

96.6 

103 5 

80.5 

89.6 

92 
87.9 

95 
89 1 

89 

804 
87.2 

863 

888 
90.4 

100.2 
91 

91 9 

120 
124 1 
1134 

dry unit 
weight 

[kg/m3] 

wet unit 
weight 

|kg/m3| 

calc 
check of 
dry weight 
Ikg^mS] 

stirred 
Torvane 
RSS 
[tsf| 

stirred 
Torvane 

RSS 
[kPal 

LL 
% 

PL 
% 

PI 
% 

Sieve no. 
200 

% 

Hyd 
2mu 
% 

Org 

% 
D50 
mu 

dmf 
mu 

>2000 mu 
% 

384 

423 
900 
964 

1096 

1189 

1547 

1658 

384 
423 
901 
984 

0.03 

0.06 

0.04 

005 

0.0015 
0.0029 
0.0020 
00024 

646 
562 
838 
706 
702 
748 
916 

1290 

1435 

1474 

1408 

1522 

1427 

1426 

646 
563 
838 
706 
701 
748 
916 

0.02 

0.04 

0.03 

0.02 

004 
0.04 

005 

0.0010 
0.0020 
0.0015 
0.0010 
00020 
0.0020 
00024 

519 
634 

1288 

1397 

519 
635 

0.03 

004 
0.06 

0.0015 
0.0020 
0.0029 

604 1382 604 0.02 0.0010 

700 
682 

1422 

1448 

701 
683 

0.04 

0.04 

0.0020 
00020 

1024 

738 
767 

1605 

1458 

1472 

1024 

739 
768 

003 
0.03 

0.04 

00015 
0.0015 
0.0020 

1579 

1650 

1334 

1922 

19SS 

1817 

1579 

1650 

1334 

8 

11 

2.1 

1 4 

260 

300 

14 

14 

0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

102 
54 
56 
82 
75 
68 i
79J

54 
25 
25 
38 
36 

 JS 
 44 

48 
29 
30 
44 
39 
J3
35 

77 
49 
60 
80 
73 

 56 
49 
12 

14 
12 
15 
20 
17 

8 
8 

2 

12.7 

3  7 
4  8 
5 1 
4 6 

7 5 
5  5 

15 
87 
28 
10 
1ft 

50 
80 

280 

7 
6 
2 
3 
1 

8 
1 

9 

FIGURE B-2
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LABORATORY TESTING IDATA SHEET 
Project Name SOIL TESTING. NEW BEDFORD HARBOR 

SUPERFUND SITE 
Project No. LI6389 .Assigned By REMCO Reviewed By 
Project Engineer D. SCHULZE Date Jul-00 Date Reviewed 

Identification Testv  ' • •• Strength Tests <• '•?. Consol. • •:•:- . .•• . . . . . . ,*.<«; '••#.& 

Boring/ 
Test Pit 

No. 

Sample 
No. 

Depth (in) 
Lab 
No. 

Water 
Content 

% 

LL 
«/. 

PL 
% 

Sieve 
-200 

% 

Hyd 
-2|1 : 

% 
ORO 

% ;G, , 
Dry uni t 
wt pcf 

Wet unit wt. 
Per 

Perme
ability 
cm/sec 

forvane Or 
Type Test 

a, 
psf 

Failure 
Criteria 

o, -CTJ 
ort 
psf ; 

•(. 

Strain 
,;;% 

. : i1 .' ' : 

m± 
J - ^ C  o 

Laboratory Log 
and 

Soil Description 

Al Al-2 

12

19 1  1 185 24.0 68.4 

Tvr -0.05 

tsf ; 
'i 

: r From 12-19", Grey Brown Organic 
SILT 

A- 1-3 

A-l-4 

A-l -5 

19

23 

22
34 

34

60.0 

1.2 

1.3 

1.4 

181 

71 8 

685 

26.4 

56.2 

61.4 

74.2 

966 

103.5 

Tvr-0.061 

tsf 

Tvr-0.04 1 

tsf ! 
Tvr-0.05 ! 

tsf 

;i I 

!" P 

!• '?, 

: i-t 
\ - l 

. 'v1!: 

•  '^' 

;:;;| 

h.(
!i*:T 

From 19-23" Dk.Grey-Brown 

Organic SILT, little fibers 

From 22-25" Grey Organic Silt . l i t t le 

shell, From 25-28", Grey Organic 

Silt, From 28-34", Grey Organic SILT 

some fine Sand 

From 34-60", Dk.Grey Organic SILT 

Cl C-l-1 

0

13 2.1 99.6 40.3 80.5 

Tvr-0,02 

tsf 
•5 p. From 0-13", Dk.Grey/Black Organic 

SILT 

C-l-2 

13

23 2.2 155 35.1 89.6 

Tvr-0:04 

tsf 
;M" From 13-23", Dk.Grey Organic SILT, 

trace Shell 

C-1-3 
23
34 

0

2.3 75.9 52.3 92.0 
Tvr-0.03 

tsf 

Tvr-0.02 

,• t i 
i : ' : : 

,i 

From 23-34", Dk.Grey-Brown 
Organic SILT, little Shell 

From 0-7", Dk.Grey/Black Organic 

B2 B-2-1 7 3.1 99.3 44 1 87.9 isf } SILT, some Shell (Note; 2" Shell from 

B-2-2 

7

23 3.2 117 43.8 95.0 

Tvr-0.04 

tsf 1 ' ;; 
1-3"). 
From 7-23", Dk. Grey-Brown Organic 

23 Tvr-0.04 i SILT 

B-2-3 32 33 908 46.7 89.1 tsf From 23-32", Dk.Grey-Brown Organic 

32 Tvr-0.05 SILT, trace fibers, (Note: 1" pocket of 

B-2-4 46 34 55.7 57.2 89.0 tsf fibers from 3 1-32") 

From 32-36", Brown Organic SILT, 

some fibers. 

From 36-46", Brown f-m SAND and 

Organic SILT, 

APPENDIX B 
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LABORATORY TESTDNG DATA SHEET 
Project Name SOIL TESTING. NEW BEDFORD HARBOR 

SUPERFUKD SITE 
Project No. LI6389 Assigned By REMCO Reviewed By 
Project Engineer D. SCHULZE Date Jul-00 Date Reviewed 

Boring/ 
Test Pit 

No. 

Sample 
No. Depth (in) 

Lab 
No 

' • • • • • • • '  '

Water 
Content 

% 

' . ' • . • . . . , : ; • ,  • 

LL 
% 

PL 
V. 

 Identification Tests;*1

Sieve 
-200 
% 

Hyd 
-2|i 
% 

ORO 
% 

* • •  •

G, 

• • '  • • • • •  

Dry unit 
wt pcf 

Wet unit wt. 
Pcf 

Perme
ability 
cm/sec 

Torvane or 
Type Test 

^0 

psf 

Strength Tests:: :•• 4: ; • • ' " •  •

Failure 
Criteria 

O| *dj| 
• af 

ort •• 
P$r; 

'': 'f"-.wi'\ ' 
SWn 

: § 

• • •• Console •: 
::*:: :•«•••:•:

::' 

l^eo : 

• ,-,'-.' • ; • • ' • / - .  , . . . - : . ,  . ' ; : - .  ' : V 

Laboratory Log 
...• and 

• Soil Description 

0 Tvr-p.03 •( From 0-8", Dk. Grey-Black Organic 

A-3 A-3-1 8 4.1 148 32.4 80.4 tsf SILT 

8 Tvr-0.04 ' > ^v 
r rom 8-39", Grey-Brown Organic 

• '4 

A-3-2 34 4.2 120 39.6 87.2 tsf SILT 

34 • Tvr-0.06 f ; I J  -
f '''• From 34-54", Brown fibrous PEAT 

A-3-3 54 4.3 600 84 59.1 tsf ; ( ' Y t  < yw, sugge sts voids i- ' i 
0 Tvr-0;02 ' = i-

vi :* From 2-4", Dk.Grey-Black Organic 

CO C-3-1 13 

24

5.1 129 37.7 86.3 tsf : 

Tvr-0.04 
.'I;*

i i - i  5 SILT, some Shell, From 4-11" 

Dk.Grey-Black Organic SILT 

0-3-3 41 

41

5,2 103 43.7 88.8 tsf 

Tvr 0,04 • ] , ; 
: rom 24-48", Grey-Brown Organic 

SILT, From 48-52" Dk. Brown fibrous 

C-3-4 52 5.3 112 42.6 90.4 tsf PEAT, little Sand 

0 Tvr-0.03 '•". ; From 0-13". Dk.Grey Organic SILT, 

B-4 B-4- 1 13 6.1 56.8 63.9 100.2 tsf some Sand, trace Shell 

13 Tvr- 0.03 From 13-1 5" Dk.Grey-Black Organic 

B-4-2 30 6.2 97.2 46.1 91.0 tsf SILT, some Sand, From 15-30" 

30 Tvr 0.04 Grey-Brown Organic SILT 

B-4-3 41 6.3 91.7 47.9 91.9 isf From 30-41" Grey- Brown Organic 

SILT 

"I ; v 

0 ! From 0-6", Grey-Brown f-m SAND, 

A-3 A-5-1 6 7.1 21.7 8 2.1 2.62 986 120.0 l i t t l  e Gravel, trace Org. Silt trace Shells 

6 From 6-10" Grey-Brown f-m SAND, 

A-5-2 23 7.2 20.5 103.0 124.1 some Silt, trace Gravel 

From 10-16". Grey-Brown f-m SAND, 

little Silt. 

From 16-33". Grey f-m Sand, trace 

Silt, 

0 Dk.Grey f-m SAND, little Organic 

C-5 C-5-1 11 8.1 36.2 1 1 1.4 262 83.3 1 1 3  4 Silt , trace Gravel, trace Shells 
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LABO2UTORY TIESTBNG DATA SHEET 
Project Name SOIL TESTING. NEW BEDFORD HARBOR 

SUPERFLJND SITE 
Project No. L16389 • _ Assigned By REMCO Reviewed By 
Project Engineer D. SCHUL2E "Date Jul-00 Date Reviewed 

!i :; N Identification Tests Strength Tests • • . • ' • •  • Corisol. .. , . - . . . - . . . . 

Boring/ 
Test Pit 

No. 

i 
Sample No. 

Lab 
No. 

Water 
Content 

% , 

•:LL 
Y% . 

:::-pL: 

S%-i 
Sieve 
-200 : 

• ' • ' : ' S i ' • 

: Hyd
';;-2n 

:• : • * 

ORG 
% °* 

Dry unit 
wt, pcf 

Wet unit wt. 
Pcf 

Perme
ability 
cm/sec 

Torvane or 
Type Test 

°< 
psf 

Failure 
Criteria 

a,-o-j 
ort 
psf 

Strain 
Vo 

::Mi 
1+e.i • : • •  •

I'1

UboratpryLog 
• •  •  ' . ' '8rtd: . 

 Soil Description 

A-1-2.C-I-1 Dk. Brown/Black Organic SILT, tittle 
B-2-I.A-3-1 9.1 102 54 77 14 12.7 2.32 ine Sand, trace Gravel, trace Shells 

A-l-4 Grey-Brown Organic SILT and f-m 
C-l-2 10.1 54 25 49 12 3.7 2.54 SAND, trace Shells 
A- 1-5 Grey-Brown Organic SILT and f-m 
C-l-3 1 1 .  1 56 26 60 15 4.8 2.63 SAND, trace Shells 

B-2-2.A-3-2 Grey-Brown Organic SILT, little (+) 
C-3-3.B-4-2 12.1 82 38 80 20 5.1 2.48 Ine Sand, trace Shells 
B-2-3.C-3-4 Grey-Brown Organic SILT, some 

B-4-3 13.1 75 36 73 17 4.6 2.54 fine Sand, trace Shells 
C-3-1 Dk. Brown/Black Organic SILT and 
B-4-1 14.1 68 35 56 8 7.5 2.49 f-m SAND, trace Shells 

A-I-3.B-2-4 Brown f-m SAND and Organic SILT, 
A-3-3.C-3-4 15.12 79 44 49 8 5.5 2.40 trace Shells 

A-5-2 Brown f-m SAND, little (-) Silt, 
C-5-2 16.1 12 2 trace Gravel, trace Shells 
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S12.1	 B-2-2. A-3-2 Grey-Brown Organic SILT
 
C-3-3, 6-4-2 little (+) fine Sand,
 

trace Shells 
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Appendix C
 
Meteorological and Tide Data
 

2001-017-0178 
7/16/01 



WS
WD
SIGMA
TEMPIOM
TEMP2M
DELTA-T
SR
BATTERY
BARR.PR
RH
PRECIP

Meteorological Data Terms 

 Wind Speed, miles per hour 
 Wind Direction, degrees 

 Standard Deviation, degrees 
 Temperature (°F) at 10 meters aboveground surface 

 Temperature (°F) at 2 meters aboveground surface 
 Temperature Differences 

 Solar Radiation, watts • m2 

 Meteorological Station Battery Voltage 
 Barometric Pressure, inches of Hg 

 Relative Humidity, % 
 Precipitation, inches 

2001-017-0178 
7/16/01 



New Bedford Harbor - RAW Data Review Copy 

DATE TIME WS WD SIGMA-TEMPIOM TEMP2M DELTA-T SR BATTERY NA BARR.PR RH PRECIP 

8 6 100 6.5199 279.86 10.925 68.526 67 .685 .83924 .14312 13 .482 0 29.941 78.199 0 
8 6 200 6.4126 281.67 9.314 68.063 67.243 .82102 .12794 13 ,481 0 29.946 78.611 0 
8 6 300 5.2633 275.72 10.354 67.952 67.065 .88821 .13761 13 .49 0 29.943 79.985 0 
8 6 400 3 .307 323 .12 30.994 67 .832 66.709 1.1231 .13417 13.497 0 29 .944 81.381 0 
8 6 500 2.586 50.333 6.1462 65.185 63.962 1.2245 .1566 13.525 0 29.944 85.821 0 
8 6 500 2.0432 45.64 9.4386 63 .616 62.696 .92002 5.6722 13.549 0 29.949 88.43 0 
8 6 700 1.5857 59.852 13 .537 67.73 65.72 2.0097 87.209 13.546 0 29.968 84.78 0 
8 6 800 1.8054 126.95 27.301 73.316 71.067 2.2487 237.05 13.472 0 29.996 80.277 0 
8 6 900 4.1804 162.26 9.8148 76.085 75.039 1.0453 425.53 13.375 0 30.013 73.887 0 
8 6 1000 4.824 189.41 20.522 80.161 78.991 1.1704 616.62 13.295 0 30.016 66.279 0 
8 6 1100 6.5566 184.94 22.272 82.346 81.321 1.0255 750.29 13 .23 0 30.018 61.924 0 
8 6 1200 8.8258 221.16 20.629 82.793 82.438 .35488 735.8 13.206 0 30.019 55.694 0 
8 6 1300 9.4636 199.06 18.817 81.527 81.84 -.31385 705.3 13 .222 0 30.01 58.919 0 
8 6 1400 10.524 215.4 20.092 79.362 79.765 -.40381 533.19 13.239 0 30.003 62.893 0 
8 6 1500 11.064 217.21 21.295 78.092 78.282 -.19001 ,468.26 13.264 0 29.989 65.974 0 
8 6 1600 10.768 224.75 16.593 76.813 76.64 .17152 *239.47 13.283 0 29.986 68.656 0 
8 6 1700 7.4232 225.61 21.483 76.408 76.026 .38133 144.92 13.31 0 29.979 70.754 0 
8 6 1800 8.5263 222.58 20.671 74.855 74.566 .28914 103.09 13.329 0 29.981 75.52 0 
8 6 1900 8.8186 200.6 16.399 74.065 73 .628 .43502 59 .129 13.348 0 29.98 79.011 0 
8 6 2000 9 .4718 198.32 14.021 73.483 72.924 .55931 14.453 13.364 0 29 .978 78.277 0 
8 6 2100 11.421 194.34 12.644 72.985 72.521 .46465 .22652 13.378 0 29.974 79.194 0 
8 6 2200 11.641 194.24 10.755 72.78 72.317 .46479 .19703 13.381 0 29.976 78.99 0 
8 6 2300 10.377 188.07 13.597 72.728 72.136 .59262 .2022 13 .389 0 29.96 80.962 0 
8 6 2400 12.832 195.95 13.209 72 .705 72.28 .42598 .18216 13 .389 0 29.948 78.275 0 

AVG 7.3434 194.88 16.284 73 .725 73 .036 .68947 115.97 13 .377 0 29 . 978 74.696 ' 0 
MAX 12.832 323.12 30.994 82.793 82.438 2.2487 533.19 13 .549 0 30.019 88.43 0 
MIN 1.5857 45.64 6.1462 63 .616 62.696 -.40381 .12794 13 .206 0 29.941 55.694 0 

AVG 
MAX 
MIN 
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DATE TIME WS WD SIGMA TEMP10M TEMP2M DELTA-T SR BATTERY NA BARR.PR RH PRECIP 

8 7 100 11.166 192. 05 12.466 72 .808 72 .377 .43241 .17422 13 .388 0 29.935 77 .208 0 
8 7 200 13.094 192. 52 11.754 71.312 70.962 .35074 .17665 13 .392 0 29.914 82.048 0 
8 7 300 11.758 192. 95 11.456 71.21 70.475 .73626 .12319 13 .412 0 29 .886 89.524 .01 
8 7 400 10.808 198. 72 15.013 73 .594 72.933 . 6611 .15261 13 .403 0 29 .876 86.423 0 
8 7 500 9.1991 204. 59 1 9 . 734 71.382 70.88 .50249 .13221 13 .4 .00003 29 .863 91.622 .11 
8 7 600 10.476 216. 48 23 .013 72.217 71.501 .71655 2.3426 13 .399 0 29.86 94.384 .03 
8 7 700 11.286 206. 75 17.244 71.156 70.557 .59882 7.6859 13 .398 . 00008 29 .863 95.229 .29 
8 7 800 11.515 193, 65 11.484 71.955 71.332 .6214 18 .009 13 .396 0 29.873 96.256 0 
8 7 900 9.1411 194. 94 14.349 73 .16 72.496 .66383 95.595 13.39 0 29 .863 93 .311 0 
8 7 1000 8.793 211. 84 21.906 74.417 73 .908 .50922 90.42 13 .383 0 29 .85 89 . 618 0 
8 7 1100 10.671 219. 06 20.172 73 .736 73 .11 .62622 94.714 13 .379 0 29 .843 92. 123 . 01 
8 7 1200 11.644 226. 67 17.5 76 . 033 75.6 .43286 271.43 13 .364 0 29.831 89.59 0 
8 7 1300 12.727 238. 23 17.464 79 .289 79 .177 .11237 558.05 13 .309 0 29 .807 83.552 0 
8 7 1400 11.834 241. 41 19.449 82 .816 83 .228 -.4122 821.52 13 .266 0 29 .799 78.682 0 
8 7 1500 15.026 235. 08 18.608 83 .707 84.196 -.48886 766.62 13 .238 0 29.798 74.101 0 
8 7 1600 13.038 241. 85 18.206 84.71 84 .944 -.23393 669 .65 13 .215 0 29 .797 72 .852 0 
8 7 1700 14.247 234. 03 16.89 83 .98 84.131 -.15209 515.56 13 .197 0 29 .799 73 .468 0 
8 7 1800 11.857 238 .1 18.482 83 .44 83 .378 .0617 335.54 13 .197 0 29 .804 75.047 0 
8 7 1900 9.2945 237. 06 18.888 81 .85 81.463 .38696 138.32 13 .212 0 29 .81 77 .562 0 
8 7 2000 7 .5121 233 .82 17.596 79.611 78.941 .67031 21.689 13 .247 0 29 .818 81.187 0 
8 7 2100 7.6258 235. 44 17.08 77.954 77.264 .68884 .39201 13 .282 0 29.82 84-077 0 
8 7 2200 9.5335 230. 37 15.258 76.616 75.971 .64436 .22899 13 .307 0 29.834 85.67 0 
8 7 2300 7.8113 239. 49 17.413 76.207 75.475 .73349 .21707 13 .328 0 29 .829 86,173 0 
8 7 2400 8.0147 239 .81 17.477 76.119 75.34 .78072 .19804 13 .339 0 29 .832 85.505 0 

AVG 10.753 220. 62 17.038 76.637 -76.235 . 4 0182 "i i*"*! ""I A A 
— •-4- ' "1 M 13 ,327 Q 29 . 542 O ^i • w \J _L r,i ̂  "7 ̂  

MAX 15 . 026 241. 85 23 .013 84 .71 84. 944 .78072 558.05 13 .412 . 0 0 0 0 S 29.935 96-256 .29 
MIN 7.5121 192. 05 11.456 71.156 70.475 -.48886 .12319 13 .197 0 29.797 72.852 0 

AVG 
MAX 
MIN 
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DATE TIME WS WD SIGMA TEMP10M TEMP2M DELTA-T SR BATTERY NA BARR.PR RH PRECIP 

8 8 100 5.795 243 .94 19 .059 76. 003 75.103 .89921 .19632 13.349 0 29.837 85.183 0 
8 8 200 5.0788 228.45 19 .269 76 .78 75.795 .98477 .19052 13 . 349 0 29 .832 83 .375 0 
8 8 300 4.6953 225.98 21 .798 75. 055 74.22 .834 .19117 13 .362 0 29.83 85.252 0 
8 8 400 6.6147 223 .04 20 .242 74. 232 73 .501 .73088 .17993 13 . 371 0 29 .828 86.737 0 
8 8 500 5.2934 250.25 19 .331 76. 384 75.438 .94567 .16597 13 . 367 0 29.831 83 .803 0 
8 8 6,00 3 .3637 266.74 23 .607 76. 929 75.86 1.0688 1.5041 13. 358 0 29 .833 82 .806 0 
8 8 700 2.62 215.33 22 .181 77. 638 76.504 1.1345 56.973 13 . 357 0 29.837 82 .928 0 
8 8 800 4.4364 214.76 ' 23 .207 79. 953 78.778 1.175 204.53 13 .315 0 29.856 80.884 0 
8 8 900 5.1432 264.36 19 .531 82 .756 81.786 .96984 305.52 13 .261 0 29 .864 77 .813 0 
a a 1000 7 .0597 307.74 16 .685 85. 353 83 .991 1.3629 534.18 13 .211 0 29 .871 73 .05 0 
8 8 1100 7 .8849 307.39 14 .772 87. 544 86.15 1.3945 607.4 13. 167 0 29.872 66.035 0 
8 8 1200 8.6145 308.62 17 .226 89. 272 87.762 1.5094 833.65 13 . 141 0 29.858 62.378 0 
8 8 1300 8.3371 283 .41 18 .921 90. 166 89 .781 .38539 823 .5 13 . 131 0 29.848 59.12 0 
8 8 1400 9 .2277 274.89 22 .018 89. 303 89.159 .14531 . 671.87 13 . 137 0 29.841 59 .68 0 
8 8 1500 9.9805 222.38 23 .107 88.4 88.669 -.26805 648.84 13 . 143 0 29 .836 64.326 0 
8 8 1600 10.307 228.72 19 .938 88. 088 88.483 -.39432 649.11 13 . 144 0 29.832 64.21 0 
8 8 1700 10.588 232.89 18 .596 88. 079 88.167 -.08861 506.12 13. 122 0 29 .83 63 .17 0 
8 8 1800 10.294 235.59 16 .452 86. 712 86.618 .0938 347.01 13 . 131 0 29 .837 63 .473 0 
8 8 1900 8.2468 240.29 17 .837 84. 942 84 .495 .44671 165.66 13. 165 0 29.843 65.095 0 
8 8 2000 6.1593 237 .81 16 .951 81." 978 81 . 088 .89023 22.091 13 .21 0 29 .85 68.064 0 
8 8 2100 4.1956 268.63 15 .022 79. 838 78.78 1.0581 .41885 13 .261 0 29 .855 71.548 0 
8 8 2200 4.7409 277.53 13 .715 78. 511 77 .44 1.0702 .25059 13,3 0 29.865 74.12 0 
8 8 2300 5.1023 271.83 13 .815 78. 085 77.009 1.0775 .22522 13 .32 0 29.859 74.057 0 
8 8 2400 4.1075 257.21 21 .175 77. 073 75.96 1.1114 . 19918 13 .34 0 29.866 74.432 0 

AVG 6.5786 253.66 18 .936 82. 045 81.272 .77238 119.2 13 .251 0 29.846 72.981 0 
MAX 10.588 308.62 23 .607 90. 166 89.781 1.5094 534.18 13 .371 0 29 .872 86.737 0 
MIN 2.62 214.76 13 .715 74. 232 73 .501 -.39432 .16597 13. 122 0 29.828 59.12 0 

AVG 
MAX 
MIN 
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DATE TIME WS WD SIGMA TEMPIOM TEMP2M DELTA-T SR BATTERY NA BARR.PR RH PRECIP 

8 9 100 3 .1226 243 .67 25. 771 75. 895 74. 825 1.07 .19324 13 . 363 0 29. 865 77 .18 0 
8 9 200 3 .427 245.71 28. 361 74 . 499 73 . 506 .99279 .19668 13 . 378 0 29 ..853 82 .01 0 
8 9 300 2 .3554 183 .29 29. 316 74. 209 73 . 148 1.0603 .21321 13 . 401 0 29. 841 84. 577 0 
8 9 400 3 .4297 198.89 28. 203 74. 029 73 . 102 .92498 .20901 13 .403 0 29. 841 85. 521 0 
8 9 500 3 .2928 165.8 10. 843 74. 733 73 . 849 .88327 .21338 13 . 405 0 29. 842 84. 747 0 
8 9 6.00 3 .0076 174.08 19 .39 75. 087 74 . 099 .98937 2.2175 13 . 404 0 29. 857 83 . 178 0 
8 9 700 4.2169 180.28 11. 494 76. 364 75. 486 .879 42.411 13 . 388 0 29. .858 80. 668 0 
8 9 800 5.0516 212.9 23 .97 79. 169 78. 283 .88632 173 .28 13 .352 0 29, . 861 77 . 197 0 
8 9 900 8.2499 232.25 16. 413 80. 618 79 .87 .74812 219.62 13 . 307 0 29. .868 72. 881 0 
8 9 1000 8.3274 238.32 17. 366 81. 588 80. 833 .75484 262 .68 13 . 284 0 29. . 867 71. 058 0 
8 9 1100 9.2484 243.13 18. 746 82. 061 81. 411 .65011 250.43 13 .257 0 29 .866 70 .25 0 
8 9 1200 7 .0087 244.22 19.952 82. 775 82. 162 .61279 309 .48 13. 208 0 29, ,847 70. 617 0 
8 9 1300 10.71 232.4 17.107 86. 131 85. 954 .17598 670.2 13 .202 0 29 .834 66. 288 0 
8 9 1400 13 .017 226.8 19. 465 87. 792 88. 499 -.70715 854.9 13 . 184 0 29 .821 62. 851 0 
8 9 1500 13.387 224.27 20. 139 85. 967 86. 925 -.95769 774.56 13 . 177 0 29 .818 64. 766 0 
8 9 1600 13 .657 220.97 20. 383 84 .55 85 .15 -.59973 623.1 13 . 186 0 29 .811 67. 749 0 
8 9 1700 11.712 226.89 19. 144 84. 364 84. 695 -.3308 473 .19 13 .18 0 29 .796 70. 094 0 
8 9 1800 11.528 229.6 17. 828 82. 806 82. 848 -.04197 282 .29 13 . 193 0 29 .782 74. 176 0 
8 9 1900 9.7395 230.68 19 . 535 79. 838 79 .52 .31798 114.21 13 . 231 0 29 .775 79. 381 0 
8 9 2000 5.9627 208.42 25. 394 77.321 76. 691 .63054 17 .195 13 . 277 0 29 .766 83 .442 0 
8 9 2100 7.3078 202.95 19. Oil 75. 718 75. 105 .61244 .33476 13 .319 0 29 .763 86. 836 0 
8 9 2200 7.6836 198.59 17 .51 74. 803 74. 384 .41965 .2754 13 .338 0 29 .763 88. 597 0 
8 9 2300 6.466 202.39 21. 281 74 .91 74. 462 .44791 .24914 13 .35 0 29 .761 89 .202 0 
8 9 2400 6.0271 199.07 20. Oil 75 .51 75. 002 .50809 .25414 13 .353 0 29 .752 89 .255 0 

AVG 
MAX 

7 .414 
13 .657 

215.23 
245.71 

20. 
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792 
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• 321 
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605 
255 

w 

0 
MIN 2.3554 165.8 10. 843 74. 029 73 , 102 -.95769 .19324 13. 177 0 29 .752 62. 851 0 

AVG 
MAX 
MIN 
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DATE TIME WS WD SIGMA TEMP10M TEMP2M DELTA-T SR BATTERY NA BARR.PR RH PRECIP 

8 10 100 6.8161 219.2 23 .434 75. 324 74. 856 .46809 .2309 13 . 353 0 29 .761 89.568 0 
8 10 200 7.8206 232.64 16.489 75. 333 74. 708 .62575 .22731 13 . 351 0 29 .746 89 . 546 0 
8 10 300 7 .6204 224.6 19.276 75. 426 74. 839 .58725 .22051 13 . 359 0 29 .727 89 0 
8 10 400 8.3675 226.84 17 .478 74. 912 74 .367 .54442 .21628 13 . 357 0 29 .716 89 .142 0 
8 10 500 6.9722 278.09 18.051 74. 999 74. 347 .65233 .19739 13 .359 0 29 .727 88.795 0 
8 10 6,00 6.2399 265.9 20.03 71. 787 71. 205 .58169 .13033 13.377 .0001 29 .737 91.936 .36 
8 10 700 3.6643 268.17 23 .458 71. 938 71. 283 .65521 6.1091 13 . 389 .00002 29 .741 94 . 594 .09 
8 10 800 4.379 317.95 13 .79 73 . 056 72. 112 .94442 67.139 13 .325 0 29 .752 92.6 0 
8 10 900 5.6264 339.16 14.802 75. 844 74 .756 1.0878 250.34 13 . 295 0 29.77 87.108 0 
8 10 1000 7 .0903 333.05 15.658 78. 763 77. 559 1.2045 450.89 13. 293 0 29 .794 80 .885 0 
8 10 1100 .. 7 .1881 315.54 16.925 82. 602 81. 291 1.311 732.55 13 . 236 0 29 .799 72.553 0 
8 10 1200 7 .347 319.04 21.12 84. 466 83. 121 1.345 801.73 13 .207 0 29.8 67.41 0 
8 10 1300 8.2556 309.66 21.999 86. 144 85 .74 .40326 941.62 13 . 198 0 29 .806 62. 678 0 
8 10 1400 8.3993 294.73 21.044 86. 352 86. 545 -.1928 833.35 13 . 198 0 29 .817 60.85 0 
8 10 1500 10.028 279.4 15.601 86. 955 87. 382 -.42783 842 13 . 191 0 29 .818 58.658 0 
8 10 1600 10.317 300.18 15.72 87. 206 86. 958 .24776 662.92 13 . 178 0 29 .815 57.409 0 
8 10 1700 9.7027 317.2 14.292 86 .54 85. 716 .82344 450.09 13 . 172 0 29 .822 58.313 0 
8 10 1800 7.5467 304.37 13.725 86. 597 85. 844 .75463 344.89 13 . 171 0 29 .838 57.543 0 
8 10 1900 5.7807 288.68 13.916 84. 845 83 .774 1.0706 123.14 13 .19 0 29 .852 58.906 0 
8 10 2000 4.8522 265.81 14.109 82. 221 81. 171 1.0506 30.138 13 . 224 0 29 .862 67 .35 0 
8 10 2100 4.2647 262 12.222 79. 123 78. 067 1.0563 .3102 13 .274 0 29 .868 73 .294 0 
8 10 2200 3.9648 282.85 11.684 78. 423 77. 264 1.1581 .2312 13 .31 0 29 .876 74.859 0 
8 10 2300 3 .3503 296.36 32.368 77 .546 76. 397 1.149 .21034 13 . 335 0 29 .867 75.719 0 
8 10 2400 2.7128 325.53 14.414 76. 117 74. 947 1.1715 .20605 13 .357 0 29 .868 79.072 0 

AVG 6.5961 286.12 17.567 79. 688 78. 927 .76133 95.829 13 .279 0 29 .799 75.741 .01875 
MAX 10.317 339.16 32.368 87 .206 87 . 382 1.345 450.89 13.389 .0001 29 .876 94.594 .36 
MIN 2.7128 219.2 11.684 71. 787 71. 205 -.42783 .13033 13 . 171 0 29 .716 57 .409 0 

AVG 
MAX 
MIN 
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DATE TIME WS WD SIGMA TEMPIOM TEMP2M DELTA-T SR BATTERY NA BARR.PR RH PRECIP 

8 11 100 2.9432 1.1713 14.403 75 .093 73 . 907 1.1853 .21536 13 .377 0 29 .864 80. 955 0 
8 11 200 3.5114 26.241 6.7576 72.6 71 . 351 1.2479 .22381 13 .401 0 29 .862 85. 518 0 
8 11 300 3.1338 22.315 9 .0225 71 .473 70. 312 1.1605 .2015 13 .428 0 29.853 88. 167 0 
8 11 400 3.2411 7.3689 11.446 71 .154 70. 071 1.0844 .19349 13 .438 0 29 .844 88. 498 0 
8 11 500 3 .6361 17.942 9 .1117 70 .011 68, ,912 1.0996 .19392 13 .456 0 29.852 89 ,,875 0 
8 11 6,00 3 .3779 1.4757 13 .043 69 .625 68. , 624 1.0015 1.7227 13 .467 0 29.863 89 ,,493 0 
8 11 700 5.5139 4.2814 11.779 70 . 642 69 .,498 1.1437 67 .817 13 .456 0 29 .878 88. ,833 0 
8 11 800 8.1272 19.392 8.1867 73 . 874 72 ,, 645 1.2292 209 . 84 13 .324 0 29 .89 82. ,222 0 
8 11 900 8.2087 27.567 7 .759 76 .77 76 ,,178 .59144 401.76 13 .266 0 29.891 76. ,341 0 
8 11 1000 6.9071 39 .886 11.475 80 .195 79 ,,806 .38933 585.93 13 .266 0 29 .889 74, ,076 0 
8 11 1100 8.4956 71.249 14.417 82 .932 82. .774 .15729 683 .61 13 .209 0 29 .891 71 .283 0 
8 11 1200 11.496 135.63 11.773 82 . 022 82 .255 -.23319 732.75 13 .197 0 29 .893 71 .034 0 
8 11 1300 14.595 140.29 10. 116 78 .479 81 .289 -2 .8091 938.5 13 .205 .00002 29 .894 66 .299 .07 
8 11 1400 15.385 137.43 10.375 76 .721 79 .752 -3 .0316 815.05 13 .228 0 29 .885 64 .453 0 
8 11 1500 13.527 136.13 10.664 78 .481 81 .032 -2.5507 784.44 13 .235 0 29 .884 63 .028 0 
8 11 1600 13 .96 134.59 9 .0984 75 .668 78, . 047 -2.3793 488.68 13 .252 0 • 29.87 67 .171 0 
8 11 1700 13 .508 135.36 10.159 75 . 607 77 . 603 -1.9957 559.22 13 .261 0 29 .859 67 .225 0 
8 11 1800 8.85 127.47 12 .938 78 .535 78 .777 - .24144 372.69 13 .259 0 29.861 67 .741 0 
8 11 1900 8.1935 134.49 12 . 146 76 . 834 76 .834 . 00025 160.62 13 .275 0 29 .867 70 .665 0 
8 11 2000 7.6387 132.34 9 . 6688 73 . 679 73 .426 .25364 18.417 13 .323 '0 29 .866 75 .252 0 
8 11 2100 5.0334 106.32 10.685 72 .783 72 .273 .51017 .28169 13 .367 0 29 .874 78 .133 0 
8 11 2200 4.439 71.976 9.2482 72 . 017 71 .459 .55662 .23418 13 .397 0 29.887 80.61 0 
8 11 2300 5.2825 58.458 8.2717 70 .021 69 .406 .61383 .2196 13 .428 0 29 .895 82 .988 0 
8 11 2400 5. 90.05 67.365 8.6373 68 .594 68 .045 .5477 .18841 13 .455 0 29 .892 85 .141 0 

AVG 7.7044 73 -197 10.466 . / ** . / ̂ ±. / 4 .762 "; 1 O C 3 150 . 98 13 .332 0 29 .875 -•' / . i. 3 Z . U 1>J ̂  3 *L 

MAX 15.385 140.29 14 .417 82 . 932 82 .774 i ~> /i i q j. . ̂ *± / J 585.93 13 A r -i 
. 'i D / 

r\ r\ r\ r̂  ̂  . u o' u u ̂  29 . 895 6 9 . 87 5 . 07 
MIN 2.9432 1.1713 6.7576 68 .594 68 .045 -3 .0316 .18841 13 .197 0 29 .844 63 .028 0 

AVG 
MAX 
MIN 
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DATE TIME WS WD SIGMA TEMPIOM TEMP2M DELTA-T SR BATTERY NA BARR.PR RH PRECIP 

8 12 100 5.3476 66.535 9.0726 68. 036 67. 442 .59362 .17626 13 .473 0 29 .884 87 .429 0 
8 12 200 5.3161 51.887 9 .4084 67. 732 67 . 042 ,69222 .15422 13 .481 0 29 .877 87 .811 0 
8 12 300 6.5528 56.872 8.3404 66. 791 66. ,256 .53307 .14505 13 .496 0 29.865 89 .044 0 
8 12 400 6.242 36.668 7 .2989 66 .37 65. ,711 .65991 .12044 13.502 0 29 .848 89 .515 0 
8 12 500 7.1608 31.679 7.6569 65. 747 65. 128 .61826 .15159 13. 511 0 29 .842 89 .524 0 
8 12 6,00 9.1092 43.429 8.3235 65. 459 65, ,074 .38555 1.1923 13 . 517 0 29 .84 89 .015 0 
8 12 "' 700 12.044 44.238 8.663 66. 433 66, ,328 .10463 51.352 13 . 508 0 29 .849 86 .734 0 
8 12 800 11.111 36.666 7.8399 67. 969 67, ,837 .13228 127.56 13. 482 0 29.87 83 .876 0 
8 12 900 16.84 52.116 9.5839 68. 865 69, ,223 -.35962 289.17 13. 432 0 29.877 79 .569 0 
8 12 1000 16.122 54.671 10.625 70. 832 71. ,386 -.554 425.29 13 .407 0 29 .879 77 .188 0 
8 12 1100 16.245 48.895 10.271 71. 712 72. .517 -.8042 457.14 13 .379 0 29.884 75 .775 0 
8 12 1200 17.393 49.498 10.009 72. 215 73 ,.176 -.96116 511.96 13 .362 0 29.886 72 .701 0 
8 12 1300 15.712 55.199 9.9678 72. 171 73 ,.149 -.97806 533.38 13.351 0 29.9 71 .663 0 
8 12 1400 16.205 63 .806 10.603 73.061 74, .295 -1.2337 635.39 13 .35 0 29.893 72 .192 0 
8 12 1500 14 . 604 60.704 11.685 72. 267 72, ,881 -.61451 254.73 13.348 0 29.902 74 .154 0 
8 12 1600 15.64 62.958 9.638 70. 942 71. .621 -.67845 249.19 13 .368 0 29 .899 76 .228 0 
8 12 1700 14.893 59.037 10.065 70. 541 71. .043 -.50113 180.66 13 .377 0 29.9 75 .442 0 
8 12 1800 15.043 45.65 10.184 69. 777 70 .548 -.7715 228.11 13 .393 0 29 .907 74 .916 0 
8 12 1900 13 .822 48.62 9.1329 69. 036 69 .565 - .52787 142.18 13 . 403 0 29 .912 74 .418 0 
8 12 2000 11 .439 39.405 8.6976 66. 375 66 .351 .02386 20.278 13 . 444 0 29 . 918 77 .818 0 
8 12 2100 8.8872 33 .326 8.5559 65. 241 64 .862 .37861 .20554 13 .483 0 29 .928 80 .777 0 
8 12 2200 7.7223 38.617 9 .1997 65. 194 64 .854 .34126 ,15902 13 . 502 0 29 .922 81 .799 0 
8 12 2300 8 .3608 54.827 9 .6358 65. 591 65 .405 .18403 .14873 13 .508 0 29.918 81 .152 0 
8 12 2400 6.4635 48.9 9.9264 66. 482 66 .122 .36029 .13756 13 . 508 0 29.915 80 .114 0 

AVG 11.595 49.342 9 .3493 68 .535 68 .659 -.12403 151.03 13 .441 0 29 .888 80 .369 0 
MAX 17.393 66.535 11.685 73 . 061 74 .295 .69222 533.38 13 . 517 0 29 . 928 89 .524 0 
MIN 5.3161 31.679 7.2989 65. 194 64 .854 -1.2337 .12044 13 . 348 0 29 .84 71 .663 0 

AVG 
MAX 
MIN 
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DATE TIME WS WD SIGMA TEMPIOM TEMP2M DELTA-T SR BATTERY NA BARR.PR RH PRECIP 

8 13 100 6.6467 29.734 8.8749 66.513 65. 921 .59145 .1561 13 . 505 0 29 .899 81.036 0 
8 13 200 6.6597 23 .985 9 .344 65.968 65. 193 .77518 .14256 13 . 508 0 29.895 82.82 0 
8 13 300 6.2314 26.894 9.3395 65.452 64. 805 .6473 .145 13.517 0 29.89 84.67 0 
8 13 400 7.4293 17.249 8.5222 65.426 64 .72 .70538 .12818 13 . 515 0 29 . 881 85 .644 0 
8 13 500 7.6538 18.27 9.1738 65.358 64. 769 .58955 .14379 13. 518 0 29.864 86.356 0 
8 13 600 9.1527 20.314 8.7166 65.966 65. 473 .49183 .46588 13 . 514 0 29.874 87 .048 0 
8 13 ""700 8.9377 26.103 8.4216 66.826 66. 431 .39405 9.6931 13 . 502 0 29 .885 86 .92 0 
8 13 800 8.1412 40.724 10.549 66.63 66. 485 .14403 30.437 13 .49 0 29.9 86.76 .01 
8 13 900 8.1067 44.8 8.2743 65.607 65. 639 -.03267 73 .27 13. 489 .00002 29.912 90.55 .06 
8 13 1000 9.1704 59.719 9.7912 65.411 65. 502 -.09151 100.72 13 .485 . 00003 29 . 913 92 . 657 . 1 
8 13 1100 10.736 65.65 10.074 65.68 65. 707 -. 02604 197 .16 13 . 486 0 29 .922 91.37 .01 
8 13 1200 11.411 56.76 10.374 68. 149 68 .33 -.18183 274.79 13.477 0 29.92 86.552 0 
8 13 1300 12.936 55.07 10.632 69.83 70. 166 -.33703 331.99 13 .445 0 29.914 82.673 0 
8 13 1400 14.808 58.211 10.155 71.443 71. 821 -.37836 372.1 13. 408 0 29 .909 78.551 0 
8 13 1500 14.378 61.967 10.725 71 .308 71. 703 -.39613 338.08 13 .394 0 29.911 77 .614 0 
8 13 1600 14.987 57.998 10.786 70.769 71. 272 -.50172 322.72 13 .387 0 29.911 77 .993 0 
8 13 _1700 14.323 56.767 9.6826 69 .892 70. 204 -.31253 178.72 13.391 0 29 .907 79 .367 0 
8 13 1800 14.9 53 .382 10.017 68.874 69. 108 -.23333 101.24 13 .412 0 29 .896 80.081 0 
8 13 1900 13 .144 53 .731 9 .4323 67 .854 68. 025 -.17039 34.588 13 .432 0 29 .891 81.76 0 
8 13 2000 10.098 44.181 9.9096 65.985 66. 124 -.139 5.5257 13 .457 0 29 .897 86.759 0 
8 13 2100 11.145 41.944 9.536 65.496 65. 574 -.07849 .13137 13. 479 0 29.9 89 .424 0 
8 13 2200 11.443 41.031 8.3759 65.153 65. 291 -.13844 .122 13 .487 .00002 29 .902 90.594 .07 
8 13 2300 11.65 37.74 8.6233 64.157 64. 285 -.1286 .07689 13 .496 . 00004 29 .894 93 .461 .16 
8 13 2400 12.732 37.391 7 .7873 63 .948 64. 073 -.12559 .0499 13 . 504 .00001 29.887 94.361 .05 

AVG 10. / 0 1 42 . 901 3 .4632 66 . 967 66 . 943 . G 4 4 4 6 9 8 . c 5 6 13 .471 u 2 9 . 6 9 S 85 . 626 .01917 

MAX 14.987 65 . 65 10.786 71.443 71. 821 .77518 372 . 1 13 . 518 . 00004 29 . 922 94 .361 . 16 

MIN 6.2314 17.249 7.7873 63 .-948 64. 073 -.50172 .0499 13 .387 0 29 .864 77 . 614 0 

AVG 
MAX 
MIN 

C-9
 



New Bedford Harbor - RAW Data Review Copy 

DATE TIME WS WD SIGMA TEMPIOM TEMP2M DELTA-T SR BATTERY NA BARR.PR RH PRECIP 

8 14 100 13.518 36 8.6634 63. 997 64. 125 -.12749 . 01002 13.505 0 29 .876 94 .413 .03 
8 14 200 10.973 36.949 9 .5498 64. 257 64. 224 .03261 .0159 13 .501 .00001 29.87 94 .808 .05 
8 14 300 11.17 31.21 7 .8372 64 .64 64 .49 .14932 .01289 13 .504 0 29.857 95 .361 .02 
8 14 400 11.142 36.842 7.2864 64. 965 64. 924 .04205 .00193 13 .494 .00002 29.85 95 .391 .06 
8 14 500 12.013 42.002 9.4639 64. 827 64. 784 .04334 .01511 13.492 .00001 29.853 95 .606 .05 
8 14 600 13.166 42.774 8.9236 64. 833 64. 879 -.04578 .33758 13 .495 0 29.851 95 .458 .02 
8 14 700 14.907 40.584 8.576 64. 367 64. 538 -.17118 19.806 13 .445 0 29.86 95 .578 .02 
8 14 800 16.199 36.433 8.4117 65. 306 65. 502 -.19556 74.014 13 .439 0 29.864 93 .239 0 
8 14 900 16.657 44.079 9.3631 66. 218 66. 683 -.46431 126.81 13 .482 0 29.875 90 .815 0 
8 14 1000 16.57 45.274 9 .2197 67. 245 67. 981 -.73481 244.29 13 .462 0 29.876 89 .398 0 
8 14 1100 15.235 42.736 9.5991 68. 769 69. 244 -.47652 225.92 13 .44 0 29.878 87 .506 0 
8 14 1200 15.34 40.325 9.4578 68. 833 69 .313 -.47895 212.45 13 .43 0 29.875 87 .148 0 
8 14 1300 12.05 46.959 10.708 69. 838 70. 045 -.20785 175.8 13 .42 0 29 .88 86 .645 0 
8 14 1400 12.705 46.81 9.1144 70. 186 70. 553 - .3678 237.75 13 .411 0 29.877 86 .174 0 
8 14 1500 12.557 46.549 9.9306 71. 459 71. 912 -.45368 315.72 13.393 0 29.872 85 .083 0 
8 14 1600 8.7747 47.379 8.8962 72. 454 72. 476 -.02089 209.52 13.379 0 29.888 84 .245 0 
8 14 _1700 7.6825 34.85 8.1805 72. 466 72. 376 .0905 158.95 13.375 0 29.889 85 .645 0 
8 14 1800 7.7107 40.769 10.108 71. 983 71. 834 .14879 94.313 13.381 0 29.892 86 .309 0 
8 14 1900 6.4865 45.987 8.5631 72. 076 71. 701 .3758 51.569 13.39 0 29.888 86 .725 0 
8 14 2000 6.7109 21.931 8.526 71. 356 70.7 .65534 6.29 13.401 0 29.899 87 .555 0 
8 14 2100 5.846 28.131 9.6089 70. 594 70. 007 .58789 .16077 13 .416 0 29.917 88 .656 0 
8 14 2200 7.3238 11.952 10.754 69 . 986 69 .326 .65979 .13937 13.427 0 29.939 89 .555 0 
8 14 2300 7.8309 22.76 7.9902 69 .472 68 .92 .55215 .14531 13 .436 0 29.939 90 .175 0 
8 14 2400 7.9348 31.637 7 .578 69. 156 68. 771 .38504 .13737 13 .44 0 29.936 90 .243 0 

AVG 11.271 37.538 9.0129 ,68. 303 68. 305 -.00093 89.757 13 .44 0 29.883 90 .072 .01042 
MAX 16.657 47.379 10.754 72. 466 72. 476 .65979 315.72 13 .505 .00002 29.939 95 .606 .06 
MIN 5.846 11.952 7.2864 63 . 997 64. 125 -.73481 .00193 13.375 0 2S .85 84 .245 0 

AVG 
MAX 
MIN 
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New Bedford Harbor - RAW Data Review Copy 

DATE TIME WS WD SIGMA TEMPIOM TEMP2M DELTA-T SR BATTERY NA BARR.PR RH PRECIP 

8 15 100 7 .6739 28.951 8 .4364 68.71 68 .365 .34656 .13014 13 . 447 0 29.943 91. 277 0 
8 15 200 6.4075 20.484 9.8365 68 .303 67 .872 .43111 .12213 13 . 448 0 29.952 91. 565 0 
8 15 300 7.2248 26.572 9.0821 67 .108 66. 894 .21463 .16924 13 .464 0 29 . 944 92. 675 0 
8 15 400 6.8549 40.643 10.27 67 .363 67. 139 .22365 .13452 13 . 465 0 29 .941 92. 048 0 
8 15 500 6.1784 37.425 9 .3508 67.456 67 .22 .23552 .14784 13 .47 0 29 .945 92 .03 0 
8 15 600 7 .3572 14.443 9.7222 67 .238 66 . 867 .3709 .97213 13 . 474 0 29.952 93 . 028 0 
8 15 "" 700 9.2697 19.52 8.4531 67 .443 67 . 132 .30955 34.945 13 . 422 0 29 .958 93 . 038 0 
8 15 800 9.3684 34.571 7.3202 68.23 68. 032 .19762 52 . 677 13 . 463 0 29 .969 91 . 638 0 
8 15 900 9.0657 26.841 9.496 68 . 986 68. 655 .33106 82 .438 13 .46 0 29 .982 90. 948 0 
8 15 1000 10.661 18.981 8.8299 69 .48 69.2 .2809 137.73 13 . 444 0 29 . 981 90. 073 0 
8 15 1100 10.206 27.207 7.6566 69.588 69 . 429 .15832 228.19 13 . 438 0 29 .983 91. 645 .01 
8 15 1200 11.004 27.506 8.2466 72.598 72. 376 .22235 341.83 13 .413 0 29.97 86. 913 0 
8 15 1300 12.504 32.173 7.5433 71.783 71. 629 .15407 162.61 13 . 397 0 29 .963 84 . 937 0 
8 15 1400 10.999 40,884 8.73 68 . 199 68. 243 - .0448 70.36 13.417 .00005 29.955 90. 794 .17 
8 15 1500 8.9057 28.901 9 .7024 68.838 68. 467 .37089 126.29 13 .432 .00001 29.94 93 .77 .04 
8 15 1600 11.939 30.255 8.71 69.661 69 .44 .22143 181.42 13 .437 0 29 .924 90. 924 .01 
8 15 ^ 1700 12.603 31.194 7.8669 68.89 68. 752 .13689 122.28 13 .433 . 00002 29 . 92 92. 037 .09 
8 15 "1800 12.117 37.958 7 .2683 69 .687 69 . 489 .19842 88.757 13 .439 0 29 .913 90. 226 0 
8 15 1900 10.834 36.225 6.8668 69.299 69. 103 .19394 33 .264 13 .438 0 29 .911 89.934 0 
8 15 2000 9.1195 33 .34 8.7171 68.26 68 . 053 .20681 2 .7677 13 .445 0 29. 91 91. 146 0 
8 15 2100 7 .8293 27.441 8.8603 67.697 67. 338 .3597 .10802 13 . 458 0 29.912 93 . 024 0 
8 15 2200 7.1569 24.468 8.7447 68.315 67. 821 .49488 .07903 13 .462 0 29 .913 92. 245 0 
8 15 2300 5.5974 19.121 11.851 68.515 67. 961 .55589 .06314 13 .461 0 29.911 92. 068 0 
8 15 2400 6.3053 353 .52 14.475 68.472 67. 824 .64792 .05921 13 . 461 0 29.897 92. 379 0 

AVGf\ V \J 9 049"? J « W Tt J £t 4?H ̂  * 443 *3 r± .J q 001 5j . U w J. J 68 755 \J U • / ^J _J 6fitj o • 471T ' -L .98409 £. O H w J 69 .481 13 445 ^ 29 941 9 1 ?«=; r,m , 

MAX 12.603 353.52 14 . 475 72.598 72. 376 .64792 341.83 13 . 474 . 0 0 0 0 5 29.983 93 .77 . 17 
MIN 5.5974 14.443 6 . 8668 67.108 66. 867 -.0448 .05921 13 .397 0 29 .897 84. 937 0 

AVG 
MAX 
MIN 
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New Bedford Harbor - RAW Data Review Copy 

DATE TIME WS WD SIGMA TEMPIOM TEMP2M DELTA-T SR BATTERY NA BARR.PR RH PRECIP 

8 16 100 5.7638 343.17 13.928 68. 407 67.679 .72917 .04926 13. 465 0 29 .891 91. 975 0 
8 16 200 5.545 325.76 11.147 67. 947 67.27 .67735 .04668 13 .465 0 29.874 92. 111 0 
8 16 300 5.0585 320.02 9.4784 67. 674 67.003 .67103 .05298 13.472 0 29.849 92. 673 0 
8 16 400 4.1161 270.3 13 .815 67. 753 67.112 .64062 .04389 13 .473 0 29.838 91. 968 0 
8 16 500 3.6914 243.37 19.45 68. 358 67.749 .60787 .04102 13 .475 0 29.83 90. 906 0 
8 16 600 5.113 197.66 14.221 68. 771 68.25 .51831 .55215 13 .47 0 29.822 90. 711 0 
8 16 ""700 6.5003 202.31 17.928 69 .269 68.729 .53943 19. 036 13 .433 0 29.821 90 .49 0 
8 16 800 6.3088 218 21.595 70. 947 70.376 .57082 142.29 13 . 441 0 29.832 89 .252 0 
8 16 900 9.7027 222.53 20.724 74. 174 73.723 .45104 333.87 13. 387 0 29.822 83. 934 0 
8 16 1000 8.853 222.8 20.803 73.037 72.313 .72303 142.66 13 .372 0 29.811 84. 607 .02 
8 16 1100 8.4663 207.39 16.239 70. 658 69.83 .829 123 .89 13 .405 0 29.801 90. 303 .01 
8 16 1200 8.8247 208.44 22.118 73 .273 72.677 .59436 174.24 13 .404 0 29 .78 87. 443 0 
8 16 1300 9.7044 222.77 21.518 74. 474 74.179 .29442 252.67 13 . 373 0 29.761 85. 835 0 
8 16 1400 10.923 229.83 17.136 74. 707 74.484 .22307 269 13 .353 0 29.742 85. 087 0 
8 16 1500 8.4898 236.55 18.367 77. 834 77.892 -.0587 500.91 13 .322 0 29.729 81. 472 0 
8 16 1600 6.7402 246.66 22.545 81. 785 81.991 -.20656 592.03 13. 269 0 29.717 75 .24 0 
8 16 1700 7.5311 229.25 19.88 80 .24 80.016 .22451 224.69 13 .247 0 29.716 75. 231 .01 
8 16 1800 8.4806 290.86 14.289 75. 968 75.197 .7712 239.28 13 .301 0 29.728 81. 753 0 
8 16 1900 8.1149 300.29 11.784 77. 257 76.54 .71724 163 13. 302 0 29.744 74. 489 0 
8 16 2000 5.8784 307.9 10.21 75. 033 73.778 1.2546 24.628 13 .332 0 29.764 67. 193 0 
8 16 2100 5.5578 303.91 10.097 71. 639 70.36 1.2789 .21442 13. 391 0 29.779 70. 335 0 
8 16 2200 4.7319 301.3 12.612 69. 806 68.593 1.213 .15847 13 .437 0 29.79 72. 796 0 
8 16 2300 6.957 303 .86 11.553 69. 241 68.08 1.162 .12385 13 .464 0 29.803 70. 231 0 
8 16 2400 6.9111 302.9 11.779 68. 122 66.986 1.136 .10997 13 .478 0 29.811 69. 529 0 

AVG 6.9985 260.74 15.967 .72. 349 71.7 .6484 133.48 13. 397 0 29.794 82. 732 .00167 
MAX 10.923 343.17 22.545 81. 785 81.991 1.2789 592.03 13 .478 0 29.891 92. 673 .02 
MIN 3.6914 197.66 9.4784 67. 674 66.986 -.20656 .04102 13. 247 0 29.716 67. 193 0 

AVG 
MAX 
MIN • 
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PRELIMINARY DATA 

2000 

New Bedford Harbor Meteorological Data 
Hourly Summary 

Date TIME:

Wind 

 Sp«0d Wind Direction STD 

Tomp 

(10m) 
Tonip 

<*rn) 
Delta 

Temp 

Solar

Radiation

 Barr. 

 Press. 

Relative 

Humidity Pracp 

01 
CQ 

UJ 

CL 
LU 

LU 

o:uj 
10 
o
LL 
o: 

Mo Day 
817 
817 

817 

817 
817 

817 
817 
817 

817 
817 

817 

817 

8 17 

817 

817 

8 \7 
817 
8 17 
8 17 
817 
817 
317 
817 
817 

AVG 
MAX 
WIN 

EST
100
200
300

400
500

600
TOO

800

900

1000

1100
1200

1300

1400

1500

1600

_J700

1800

1900
2000

2100

2200

2300

2400

 mph 
 88 
 85 
 6,6 

 4.0 
 3.1 

 S2 
 4.9 

 3.9 

 3.7 

 10.3 

 10.4 
 9.9 

 112 

 T08 

 103 

 94 

 9,3 

 36 

 64 
 8,6 

 /6.4 

. 6.4

 2,2 

 1.9 

7.5 

11.2 

1 9 

dag 
302 
308 

308 

323 

314 

J05 
289 

273 

302 

312 

293 
297 

285 

292 
285 
287 

f'309 

V309, 

32^ 
331 

315 
316 
336 

27 

294 

338 
27 

compass 

WNW 
NW 
NW 

NW 

NW 

NW 
WNW 

W 

WNW 

NW 

WNVV 

WNW 

WNW 
WNW 

WNW 

WNW 
NW 

NW 

NW 
NNW 

NW 
NW 

NNW 

NNE 

deg 

10.0 

10.0 

8.8 

9 9 

129 
9 1 

11.8 
20.9 
13.7 
12.5 
15.7 
15.9 
16.4 
16.6 
19 t 
17.4 
14.2 
13.2 
H 0 
123 

10.3 
9.2 

252 
27.4 

14.3 
27  4 

8  8 

°F 

56.7 
65.5 
64.7 

63.3 

62.4 
61.S 

02.5 
66.0 

03.3 
704 
724 

73.9 
743 

75.2 
75.7 

f6.5 

75.9 

75.5 
74.1 

70.9 

66.& 
654 

642 

522 

68.y 

76.5 

61.3 

°F 

657 
64 5 

63,6 

62.2 
61.4 
608 
61 6 
65.0 
57.5 
69.4 

71.7 

73.2 

746 
75  9 

762 

769 

75.5 
74.9 

73.2 
69.8 

65.8 
64.3 

63.0 
60.7 

582 

768 
607 

°F 

1.00 
0,99 
1.04 

1.06 
1.05 
101 
086 
108 
C.79 
0.94 
o./a 
0.64 

-0.27 
-0.71 

-0.55 

-5.29 
0.39 

0.57 

089 
1 VI 

0.3D 
1.07 

1.17 

1.55 

O.M 

1.55 

-0.71 

W "Mg 

0 29.81 

0 29.80 

0 29.79 

0 29 79 

C 2932 

1 29.84

37 29.87 

1 70 29,89 

399 29.90 

594 2090 

710 29.90 

790 26.90 

9D5 29.88 

924 29.89 

756 29.89 

623 29.88 

376 29.88 

298 29.89 

1 35 29.90 

21 29.91 
0 29.93 

0 2994 

0 2994 

0 2994 

112 2938 

594 29.94 

0 29.79 

%RH 

71 

73 
75 
77 

80 

80 

SD 
77 

73 
69 

68 

63 
60 
59 

59 
57 

58 

58 
59 

63 
69 

72 

74 
81 

69 

81 

57 

iiUHjO) 

0.00 

O.DO 

0.00 

0.00

0.00 

0.00 

o.oo
o.oo
o.oo
000

0.00

o.oo
0.00
o.oc
0.00 
ooo
000
000 
000 

0.00
0.00
o.co
o.oo
0.00

0 00 

O.QO 

O.Ofl 

; 

 «.. 
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/ 
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 • £* 
 ^° 

I 

~ 
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 Si 
£ 
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u_ 
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^ 
c 

c 
A 

.̂ 

^ 

^
•o 
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, 
> 

J5 

£* 

^ 
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9 
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New Bedford Harbor - RAW Data Review Copy 

DATE TIME WS WD SIGMA TEMPIOM TEMP2M DELTA-T SR BATTERY NA BARR.PR RH PRECIP 

8 18 100 2.489 44.375 12.402 60. 107 58.838 1.2686 .07199 13.618 0 29. 933 84.488 0 
8 18 200 2.0031 36.327 16.952 58 .92 57 .909 1.0107 .03775 13 . 639 0 29. 932 86.102 0 
8 18 300 2.438 41.492 11.036 57.9 57 .071 .82947 .01605 13 .66 0 29 .93 86.845 0 
8 18 400 2.2212 51.111 11.067 57 . 172 56.398 .77418 .03633 13. 672 0 29. 923 87.015 0 
8 18 500 2.2986 42.874 8.1929 56. 428 55.68 .74668 .01089 13. 688 0 29. 919 88.083 0 
8 18 600 2.9364 36.036 7.8838 55. 485 54.77 .71555 1 .0063 13.699 0 29. 922 89.037 0 
8 18 ~~~700 4.3386 3 .3409 11.785 57. 007 55.951 1.0563 59.937 13.693 0 29. 948 87.619 0 
8 18 800 3 .205 32.93 10.155 62 .02 60.784 1.2353 188.66 13 . 638 0 29. 972 83 .221 0 
8 18 900 2.3346 34.92 14.343 68. 092 67.003 1 .0894 371.43 13 . 528 0 29. 983 75.83 0 
8 18 1000 3.3904 160.22 21.468 73. 408 72.312 1.0966 571.13 13 .41 0 29. 987 68.795 0 
8 18 1100 7.1491 179.78 10.992 72. 468 72.268 .20042 452.37 13 .367 0 29. 982 66.176 0 
8 18 1200 8.9666 162.5 9.1257 73.324 73 .056 .26849 510.31 13 .363 0 29. 968 63 .72 0 
8 18 1300 9.0136 175.54 10.908 73 .456 73.317 .1387 405.02 13. 352 0 29. 951 61.638 0 
8 18 1400 9.9679 171.83 9.9798 72. 084 71 .877 .20769 271.65 13. 365 0 29 .94 62.669 0 
8 18 1500 10.038 164.83 8.6694 70. 072 69.761 .30997 157.68 13 .388 0 29. 931 64.402 0 
8 18 1600 8.0789 157.77 10.937 69. 407 69.016 .39121 108.46 13 .422 0 29. 918 68.421 0 
8 18 1700 7.3046 142.01 8.5124 68. 806 68.42 .38669 64.013 13. 434 0 29.902 72.418 0 
8 18 1800 7.089 145.79 11.522 69. 156 68.746 .40912 59.233 13. 441 0 29. 889 76.811 0 
8 18 1900 8.3967 151.65 14.988 69. 193 68.837 .35683 11.43 13. 448 0 29. 883 79.448 0 
8 18 2000 10.382 149.23 8.683 66. 455 66.551 -.09657 1.8234 13. 459 0 29. 867 84.324 0 
8 18 2100 5.6669 120.1 12.774 66. 441 66.209 .23143 .15071 13 .477 .00001 29. 862 88.451 .04 
8 18 2200 6.8126 140.76 8.0361 65. 535 65.06 .47503 .06759 13 . 489 0 29. 847 91.98 0 
8 18 2300 3.2448 110.64 13.267 66. 505 65.987 .5168 .02714 13. 501 0 29. 836 88.505 .01 
8 18 2400 3.4286 73.585 13.232 64. 903 64.682 .21923 .08299 13. 507 0 29. 827 91.08 .01 

AVG 5.5498 105.4 11.538 65. 598 65.021 .57658 134.78 13.511 0 29. 919 79.045 .0025 
MAX 10.382 179.78 21.468 73. 456 73 .317 1.2686 571.13 13. 699 .00001 29. 987 91.98 .04 
MIN 2.0031 3 .3409 7.8838 55. 485 54.77 -.09657 . 01089 13 .352 0 29. 827 61.638 0 

AVG 
MAX 
MIN 
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r ides-NEW BEDFORD, MASS.
 
Harmonic station (NOAA) 

41' 38 N 70' 55 W Monthly High & Low 

July 2000 
High July
Low July

 1 . 8:29p 53 ft 
 3. 325a -0.8 ft 

6
Sunday 

n 6 6
Monday 

n 6 6
Tuesday 

n 6 
Wednesday 

6 n 6 
Thursday 

6 n 6 6
Friday 

n 6 
Saturday 

6 n 6 

(EOT) 
R:5:14a SS: 8 22p 

(EDT) 3 (EOT) 4<EDT) 5<EDT) (l(EDT) X(EDT) IT 
5:14a SS: 8:22 SR:5.15a SS. 8:22p SR:5:15a SS: 8 22p SR:5:16a SS: 8:21p SR517a SS:821p, R 5 17a SS. 8 Zip SR:5:18a 20p 

S S 8 1 1 p 

!3(EDT (EOT) <EDT) (EOT) 
558:1^^:5:313 SS: 8:10p SS: 8 05p n^i R: 5:30a lOpTR^! 532a SS. 809p R: 5:33a SS: 8:08p R 5 34a SS: 8 07p 5 35a SS: 8:06p 5:36a ^??

SS 803p 

© Nautical Software (503) 57£ 
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Tides-NEW BEDFORD, MASS. 
Harmonic station (NOAA) 

4V38N 70" 55 W Monthly High & Low 
High August 1. 9:53p 5.1 ft 
Low August 2, 3:57a -0.7 ft August 2000 

Sunday Monday Tuesday Wednesday Thursday Friday Saturday
 
6 n 6 6 n 6 6 n 6 6 n 6 6 n 6 6 n 6 6 n 6
 

© Nautical Software 
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Tides^EWBEDFORDTMASS. 
Harmonic station (NOAA) 

41' 38 N 70* 55 W Monthly High & Low 
High Septembei 28. 8 42a 50 f t 
Low September 28. 2 20a -0.5 ft September 2000 

Sunday 
6 n 6 

0(EDT) 
SR. 6.30a SS 6 44p 

© Nautical Software (503)579-141 
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FOSTER WHEELER ENVIRONMENTAL CORPORATION 
133 FEDERAL STREET. BOSTON, MASSACHUSETTS O211O 

 ENVIRONMENTAL, L.L.C. 
RECIRCULATION LINE ST. CHARLES AVE.. SUITE 500 BC4IBEAN

NEW ORLEANS, LA 70130 SEA-CHEST 

MINI DIGGER FOR 
CLEANING OF GRIZL 

TRASH BIN 

HOPPER WITH AUGERS 

OIL BOOM 

HORIZONTAL PROFILING GRAB (HPG) 

GRAB PATTERN 

DOCKING AREA GRAB 

FIGURE D-1 

NEW BEDFORD HARBOR SUPERFUND SITE 
NEW BEDFORD, MASSACHUSETTS 

BELLC TEST DREDGE 
GENERAL ARRANGEMENT 

NOT TO SCALE | 

CAD FILE: 29088LY002A-1A.DWG 



THIRD ROTATION ROTATION 
POINT 

ROTATION -9.5V+19* 7-9.5' 

FIGURE D-2 

FOSTER WHEELER NEW BEDFORD HARBOR SUPERFUND SITE 

FOSTER WHEELER ENVIRONMENTAL CORPORATION NEW BEDFORD, MASSACHUSETTS 
133 FEDERAL STREET. BOSTON. MASSACHUSETTS O211O 

BELLC TEST DREDGE 

BEMBEAN ENVIRONMENTAL, L.LC. 
ST. CHARLES AVE.. SUtTE 500 
NEW ORLEANS. LA 70130 

WALKING SEQUENCE 

SCALE AS SHOWN \ 

CAD FILE: 29088wm0032A-1A.DWG 



FEW BEDFC43D HARBOR SUPERRJND STTE 

FOSTER WijEELER ENVIRONMENTAL CORPORATION 
NEW BEDFORD, MASSACHUSETTS 

133 FEDERAL STREET, BOSTON, MASSACHUSETTS O211O 
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Dredge Production Data
 

2001-017-0178 
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Daily Production Reports 

2001-017-0178 
7/16/01 



New Bedford Harbor Superfund Site, Pre-Design Field Test 

BEAN Environmental L.L.C., Test Dredge 

Production Report Summary Date: August 30, 2000 

MmUHMiHKBillSiyfliiiafllFmmm •man ||̂ H|̂ ^̂ BB|̂ ffi|HUUB||ijH tsS&iSfK&ttS&BSsSKBfK&^SsSS^XsS&Sittĵ H^^ f̂E^^^^S&Bttt̂ f&B^^E^^S^^^^S f̂BBB&K 

•••MHml̂ iî mm^m î̂ A ĵ jN^̂ îlifflî Jlilil SBHM1EM3 WSsjiffHJjSSSÎ SjjSS^^S^S^^^^^K 
^̂ ^̂ SsS^̂ rf̂ SS r̂imKiSiSSEŝ u. pmnMiMjiUJuiuniiuâ ^̂  

10-Aug Thursday 0.56 0.93 0.93
 

11-Aug Friday 1:26 1.43 2.37
 

12-Aug Saturday 1.22 1.37 3.73
 

13-Aug Sunday 2:17 2.28 6.02
 

14-Aug Monday 5:36 5.60 11.62 645 55.52 Cum Volume / Cum. Dredging hrs.
 

15-Aug Tuesday 5:28 5.47 17.08 335 61.28 Daily Volume / Daily Dredging hrs.
 

16-Aug Wednesday 5:24 5.40 22.48 462 85.56 Daily Volume / Daily Dredging hrs.
 

17-Aug Thursday 6:07 6.12 28.60 523 85.50 Daily Volume / Daily Dredging hrs.
 

18-Aug Friday 3:14 3.23 31.83 343 106.08 Daily Volume / Daily Dredging hrs.
 

TOTALS 31:50:00 31.83 2,308 72.5 Average yd3 per hour 

REMARKS: 

The first complete post-dredge survey which can be used to calculate dredged volume was performed on August 14. Therefore 

volumes and Net Dredging Hours are taken cumulative to that date. 

Volumes are calculated as per spreadsheet "Volumes according to surveys" 

Table E-i 



New Bedford Harbor Superfund Site, Pre-Design Field Test 

BEAN Environmental L.L.C., Test Dredge 

Daily Production Report Date: August 10-2000 

' a  - • . : • : - . •  : 
from till time [1,2,3,4] [1,2,3,4] ;layer(ft) from till: 

13:30 14:20 

14:20 14:45 0:25 6 1 2.0 14:45 15:16 

15:16 15:36 0:20 6 1 2.0 15:36 15:46 
15:46 15:53 0:07 6 1 2.0 15:53 15:58 
15:58 16:02 0:04 6 1 2.0 16:02 16:59 

0:00 

0:00 

0:00 

0:00 
' 0:00 

0:00 

0:00 

0:00 

0:00 
0:00 

0:00 

0:00 

0:00 

0:00 

0:00 

0:00 

0:00 

0:00 

0:00 

0:00 

0:00 

0:00 

total: 0:56 total: 

REMARKS: 

Report reconstructed from limited daily report and SPU logging data. 

• : •  : time 

0:50 

0:31 

0:10 

0:05 

0:57 

0:00 

0:00 

0:00 

0:00 

0:00 

0:00 

0:00 

0:00 
0:00 
0:00 

0:00 

0:00 

0:00 

0:00 

0:00 

0:00 

0:00 

0:00 

0:00 

0:00 

0:00 

• : • : • : • : •  : : • : • : • : : - . - .  :

Start up 

Backwash 

Backwash 
Backwash 

Flush pipeline 

 description

* 

 : : : : : 

2:33 

TABLE E-2
 

I 



New Bedford Harbor Superfund Site, Pre-Design Field Test 

BEAN Environmental L.L.C., Test Dredge 

Daily Production Report Date: August 11-2000 

•' : ' . . Dredging : Cut No, spudpos* Dredge Delay 
from til!: time 11,2,3,4] [1,2,3,4} Jayer{ft) from Nil fime description ; 

6 1 2.0 13:20 13:43 0:23 Start op, prime pumps, CMS check 

13:43 14:00 0.17 6 1 2.0 14:00 14:07 0:07 Shift barge to Cut 6, pos 2 

14:07 14:23 0:16 6 2 2.0 14:23 14:40 0:17 Obstaiclion suction line 

14:40 14:55 0:15 6 2 2.0 14:55 15:05 0:10 Estimated Backwash time 

15:05 15:14 009 6 2 2  0 15:14 16:40 1:26 Packing slurry pump 

16:40 16:50 0:10 6 2 2.0 16:50 17:00 0:10 Estimated Backwash time 

17:00 17:19 0:19 6 2 2.0 17.19 18:00 0:41 Refueling 

0:00 0:00 

0:00 0:00 

0:00 0:00 

0:00 0:00 

0:00 0:00 

0:00 0:00 

0:00 0:00 

0:00 0:00 

0:00 0:00 

0:00 0:00 

0:00 0:00 

0:00 0:00 

0:00 0:00 

0:00 0:00 

0:00 0:00 

0:00 0:00 

0.00 0:00 

0:00 0:00 
0:00 0:00 

0:00 0:00 

0:00 

total 1:26 total. 3:14 

REMARKS: 

Report reconstructed from limited daily report and SPU logging data. 

No SPU logging data available before 16:05 hrs. 

TABLE E-3
 



New Bedford Harbor Superfund Site, Pre-Design Field Test l| 

BEAN Environmental L.L.C., Test Dredge 

Daily Production Report Date: August 12-2000 

• . • : • : • : • : • : •  ' Dredging : •  : : • : •  ' Cut No. spudpos. Dredge : • : • : • : • : • : • : • : • :  • Delay : • ' • : •  : 

from till : time f 1,2,3,4] 11>2.V»1 layerfft) : : from: : till : : • : •  : tirw: : 

8:15 8:40 0:25 

8:40 10:18 1:38 

10:18 10:25 0:07 6 3 20 10:25 11:30 1:05 

11:30 11:45 0:15 6 3 20 11:45 11:54 0:09 

11:30 12:12 0.42 6 3 2.0 12:12 12:20 0:08 

12:20 12:26 0:06 6 4 2.0 12:26 12:44 0:18 

12:44 12:47 0:03 6 4 20 12:47 13:15 0:28 

0:00 13:15 14:05 0:50 

0:00 14:05 14:16 0:11 

14:16 14:20 0:04 6 4 2.0 14:20 14:50 0:30 

14:50 14:55 0:05 6 4 2.0 14:55 18:00 3:05 

0:00 0:00 

0:00 0:00 
0:00 0:00 

0:00 0:00 

0:00 0:00 

0:00 0:00 

0:00 0:00 

0:00 0:00 

0:00 0:00 

0:00 0:00 

0:00 0:00 

0:00 0:00 

0:00 0:00 

0:00 0:00 

0:00 0:00 

0:00 0:00 

0:00 

total: 1:22 total: 8:47 

REMARKS 

. - . - . . .  - • .  • . delay . . . • . • . . - . - . - . • . - . - . 

:  : description: . : : :  : : 

Start up 

CMS; datalink breakdown 

Recirculation pump CDF; lost prime 

Backwash 

Shift to cut 6. Pos 4 

Obstruction suction line 

Clean Rockbox 

Repack Slurrypump 

Start up 

Obstruction suction line 

Open system, steelplate found in suction line 

Install modifications 

> 

Because of continous clogging in suction line an inspection was made by removing a spool piece of the suction line. 

A folded steelplate was found in the suction line, obstructing 90 % of the pipeline diameter. 

TABLE E-4
 



New Bedford Harbor Superfund Site, Pre-Design Field Test 

BEAN Environmental L.L.C., Test Dredge 

Daily Production Report 

: : : : ; : : :  : Dredging : : • ; • . Cut No, spudpos. Dredge 
from till '.'•'. :limie {1,2,3,4] -: 11, 2,3,41 Iayer<f1) 

16:05 16:34 0:29 6 4 2.0 

16:47 17.17 0:30 6 4 2.0 

17:22 17:29 0:07 6 4 2.0 

17:29 18:40 1:11 6 4,3,2,1 2.0 

0:00 

0:00 

0:00 
0:00 

0:00 

0:00 

0:00 

0:00 

0:00 

0:00 

0:00 

0:00 

0:00 

0:00 

0:00 

0:00 

0:00 

0:00 
0:00 

0:00 

0:00 

total: 2:17 

REMARKS: 

. - • • • - • • : • • ' : ' . - . ' . Delay 
from till 

7:30 16:05 

16:34 1647 

17:17 17:22 

18:40 1900 

total. 

Date:

time 

8:35 

0:13 

0:05 

0.00 

0:20 

0:00 

0:00 
0.00 

0:00 

0.00 

0.00 

0:00 

0:00 

0:00 

0.00 

0:00 

0:00 

0:00 

0.00 

0:00 

0:00 

000 

0:00 

0.00 

9:13 

 August 13-2000 

: :	 :• ' • 	  '  ' - - ' : • • ' •  . ' delay : :;x :;: : :;:::: ' • : ' . ' : ' • : 
description : : 

Modifications dredge system:
 

Hopper level indicator; dam in hopper;
 

InstJllation of jet-nozzles mini-excavator,
 

suction inlet hopper.
 

Backwash
 

Backwash
 

Final clean-up of cut 6
 

Shitl barge to Cut 7, pos 1
 

TABLE E-5
 



New Bedford Harbor Superfund Site, Pre-Design Field Test 

BEAN Environmental L.L.C., Test Dredge 

Daily Production Report Date: August 14-2000 
'"W 

: • : • • • : - ; • : •  : : • : •  : : Dredging Cut No; spudpos. Dredge : : - ; - :  : Delay : - ; • : . - • : : : : •  : . . . ; • : • : • ;  • . • : •  : : .  ' • : . delay : • : • ; - : - ; • : •  : • : • •  • : • :  : 
from till time 11,2,3,4] [1,2,3,4] layer(ft) from: : till lime • : -x : ; -x - : : : - : - .V : 'x description x 

0:00 

0:00 

7:30 8:39 1:09 Start up, reset stern port anchor 

8:39 9:00 0:21 7 1 2.0 9:00 9:05 0:05 Remove trash grizzley hopper 

9:05 9:24 0:19 7 1 2.0 9:24 9:30 0:06 Backwash 

7 1 2.0 9:30 9:35 0:05 CMS, calibration 

9:35 10:16 0:41 7 1 2.0 10:16 10:25 0:09 Shift to Cut 7, pos 2 

10:25 10:41 0:16 7 1 2.0 10:41 10:43 0:02 Backwash 

10:43 10:47 0:04 7 2 2.0 10:47 11:40 0:53 CMS, deviation + calibration 

11.40 12:19 0:39 7 2 2.0 12.19 12.25 0:06 Backwash 

12:25 12:42 0:17 7 2 2.0 12:42 12:52 0:10 Shift to Cut 7, pos 3 (Ronny 12.38-13:12) 

12:52 13:24 0:32 Clean Rockbox 

13:24 14:23 0:59 7 3 2.0 14:23 14.36 0:13 Shift to Cut 7, pos 4 

14:36 15:25 0:49 7 4 2.0 15:25 1535 0:10 Shift to Cut 8, pos 4 (Ronny 15:11-15:43) 

0:00 15:35 15:53 0:18 Excavator Operator break 

15:53 16:01 0:08 8 4 2.0 16:01 16:04 0:03 Backwash 

16:04 16:11 0:07 8 4 2.0 16.11 16:14 0:03 Backwash 

16:14 16:44 0:30 8 4 2.0 16:44 17:18 0:34 Clean Rockbox 

17:18 17:44 0:26 8 4 2.0 17:44 18:00 0:16 Move dredge for survey 

0:00 0:00 

0:00 0:00 

0:00 0:00 
i«« 

0:00 0:00 

0:00 0.00 

0:00 0:00 

0:00 000 

0:00 0:00 

0:00 000 

0:00 0:00 

0:00 0:00 

total: 5:36 total: 4.54 

REMARKS: 

TABLE E-6
 



New Bedford Harbor Superfund Site, Pre-Design Field Test 

BEAN Environmental L.L.C., Test Dredge 

Daily Production Report

Dredging Cut No, spudpos Dredge : : : : : ' : ; : : :
from till t'rne 11,2,3,4] [1,2,3,4} fayer{ft) from 

6:30 

7:05 8:20 1:15 8 2 2.0 8:20 

8:54 9:25 0:31 8 2 2.0 9:25 

9:33 10:06 0:33 8 1 2.0 10:06 

10:08 10:28 0:20 8 1 2.0 10:28 

10:34 

10:45 

11:22 

11:46 11:56 0:10 5 4 2.0 11:56 

0:00 12:10 

12:35 12:50 0:15 5 4 2.0 12:50 
0:00 1253 
0:00 1303 

14:19 14:31 0:12 5 4 2.0 14:31 
14:50 15:25 0:35 5 4 2.0 1525 
15:32 15:50 0:18 5 3 2.0 1550 

0:00 15:55 
17:38 18:13 0:35 5 3 2.0 18:13 
18:25 18:42 0:17 5 2 2.0 18:42 
18:48 19:15 0:27 5 2 2.0 

0:00 

0:00 

0:00 

0:00 

0:00 

0:00 

0:00 

total: 5:28 

REMARKS: 

7.05- Start dredging Cut 8, chainage 48 60 South to North 

Overflow hopper from 12.15 to 12:25 because of clogging suction line. 

17:40- Installed reverse jet in rockbox for cleaning of trash screen 

 Date: August 15-2000 

:' • '• : : - : : . ;• ' ' .-. : : delay- .'•  : : Delay : ' •  \ - • . ' • • ' • : ' • : ' • : ' • . • 
till time 

7:C5 0:35 

8:54 0:34 

9:33 0:08 

10:08 0:02 

10:34 0.06 

10:45 0:11 

11:22 0:37 

11:46 0:24 

12:10 0:14 

12:35 0:25 

12:53 0:03 

13:03 0:10 

14:19 1:16 

14:50 0:19 

15:32 0:07 

15:55 0:05 

17:38 1:43 

18.25 0:12 

18:48 0:06 

0:00 

0:00 

0:00 

0:00 

0:00 

0:00 

0:00 

total 7:17 

description

Start Up 

Clean Rockbox 

Shirt to Cut 8, pos 1 

Backwash 

Backwash 

Shift to Cut 5, pos. 4 

Suction line clogged 

Clean Rockbox 

Backwash 

Suction line clogged 

Backwash 

SPU; packing blown out 

CDF; cutting pipeline 

Backwash 

Shift to Cut 5, pos 3 

Backwash 

: :  :: : . :  : : . '.  '- '. '•: 
: : . 

Rockbox modification, install jets.open screen 

ShiM to Cut 5, pos 2 

Backwash 

TABLE E-7
 



New Bedford Harbor Superfund Site, Pre-Design Field Test >w» 

BEAN Environmental L.L.C., Test Dredge 

Daily Production Report Date: August 16-2000 

. . . . . . . . . .  . Dredging .  . :Cut No.: spudpos. . .Dredge: • • •  : : • • • :  • : • : • • • :  • Delay  : : . - . • : • . • : • : • : •  • : : •  : : • : : ' • : . •  • : ' - .  ' .-.-delay: : • : • : : • : - : - : • : • . : : • . . - :  : : 
: from; till; tirne • • 11,2*3.4] ::ii:2k3;4J. layer(ft) . :frpm: : till : time: : • • description'  ' ' • ' • ' 

8:30 8:50 0:20 Initial shift to dredge area Cut 5; pos 1 

8:50 9:30 0:40 Clean rockbox 

9:30 10:25 0:55 Weather delay; Thunderstorm; 

10:25 10:50 0:25 Fueling 

10:50 10:58 0:08 Start up 

10:58 11:28 0:30 5 1 2.0 11:28 11:31 0:03 Backwash 

11:31 11:35 0:04 5 1 2.0 11:35 11:42 0:07 Shift to Cut 4, Pos 1 

11:42 11:51 0:09 4 1 1.8 11:51 11:53 0:02 Backwash 

11:53 11:55 0:02 4 1 1.8 11:55 11:58 0:03 Backwash 

11:58 12:31 0:33 4 1 1.8 12:31 12:32 0:01 Backwash 

12.32 12:39 0:07 4 1 1.7 12:39 12:47 0:08 shift to Cut 4, Pos 2 

12.47 13:29 0:42 4 2 1.7/2.7 13:29 13.38 0:09 shift to Cut 4, Pos 3 

13:38 13:52 0:14 Open Rockbox 
13:52 14;10 0:18 4 3 1.7/ 2.7 14:10 14:15 0.05 Backwash 

14:15 15:05 0:50 4 3 1.7/2.7 15:05 15:14 0:09 Shift to Cut 4, Pos4 

15:14 15:18 0:04 4 4 1.7 15:18 15:20 0:02 Crane Monitoring System 

15:20 15:33 0:13 4 4 1.7 15:33 15:35 0:02 Backwash 

15:35 15:37 0:02 4 4 1.7 15:37 16:20 0:43 Open Rockbox 

16:20 16:40 0:20 4 4 1.7 16.40 16:42 0:02 Backwash 

16:42 16:46 0:04 4 4 1.7 16:46 1657 0:11 Shift to Cut 3, Pos 4 *" 
16:57 17:08 0:11 3 4 1.7 17:08 17:22 0:14 Backwash 
17:22 17:37 0:15 3 4 1.7 17:37 17:42 0:05 Backwash 

17:42 17:47 0:05 3 4 1.7 17:47 17:50 003 Backwash 

17:50 18:04 0:14 3 4 1.7 18:04 18:25 021 Shift to Cut 3, Pos 3 

18:25 19:06 0:41 3 3 1.5 

total: 5:24 total: 5:12 total: 

REMARKS: 

Cut 4 and Cut 3 have been dredged with the original target profile in the CMS, the dredging depth has been adjusted in the field, based on 

visual observation of natural clay being present on the grizzley on top of the hopper. 

The 3rd spud position of Cut 3 a layer of 2,7' has been dredged 

An overflow incident occurred between 15:35 and 16:20 due to trash in the dump valve of the hopper, valve couldn't be closed entirely. 
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New Bedford Harbor Superfund Site, Pre-Design Field Test 

BEAN Environmental L.L.C., Test Dredge 

Daily Production Report Date: August 17-2000 

• ;•; Dredging Cut No spudpos. Dredge : ; • •  • • • • ; • :  • • : • : '  • ; Delay : ' . .  ; : .  . : .V .• ' ; . - • ; : ;  '  ' . . • '  ; delay ' . ' ; ' : • • • : • : ' . - .  ' 

from ••'till time 11,2,3,4] {1*2,3,4] layer(ft) from till time : description :•: 

9:30 10:22 0:52 Start up, move dredge into position, etc 

1022 10:27 0:05 Backwash 

10:27 10:45 0:18 3 3 1.5/2.0* 1045 10:47 0.02 Trash on grizzley hopper 

10:47 10.50 0:03 3 3 1 5/2.0* 10:50 11:00 0:10 Shift to Cut 3, pos 2 

11:00 11.40 040 3 2 1.7 11:40 11.45 0:05 Shift to Cut 3, pos 1 

11:45 12:07 0:22 3 1 1.7 12.07 12:09 0:02 Backwash 

12:09 12:23 0:14 3 1 1.7 12:23 12:41 0.18 Shift to Cut 2, pos 1 

12:41 13:08 0:27 2 1 1.7 13:08 13:50 0:42 ("lean Rockbox 

13:50 13:56 0:06 2 1 1.7 13:56 13:59 0:03 Backwash 

13:59 14.10 011 2 1 1.7 14.10 14:19 0:09 Shift to Cut 2, pos 2 

14:19 14:31 0:12 2 1 1.7 14:31 14.34 0:03 Trash on grizzley hopper 

14:34 14:38 0.04 2 1 1.7 14:38 14:49 0:11 Trash on grizzley hopper, karts, cable, chain 

14:49 14.55 0.06 2 1 1.7 14:55 15.00 0:05 Trash on grizzley hopper 

15:00 15:06 0.06 2 1 1.7 15:06 15:08 0:02 Trash on grizzley hopper 

15:08 15:32 024 2 1 1.7 15:32 15:40 0:08 shift to Cut 2, pos 3 

0.00 15:40 15:44 0:04 fuel Cat 375 

15:44 16:22 038 2 3 1.7 16:22 16:28 0:06 Shift to Cut 2, pos 4 

16:28 16:49 021 2 4 1.7 16:49 16:51 0:02 T rash on grizzley hopper 

16:51 16 55 004 2 4 1.7 16:55 1657 002 T rash on grizzley hopper 

16:57 17.01 004 2 4 1.7 17:01 17:40 0 39 Shift to Cut 1, pos 1 

17.40 18:04 0:24 1 1 3.0 1804 18:08 0:04 Backwash 

18:08 1829 021 1 1 3.0 18:29 18:46 0.17 Backwash 

18:46 18:54 008 1 1 3.0 18:54 18.59 0.05 Shift to Cut 1, pos 2 

18:59 19:04 0:05 1 2 3.0 19:04 1907 0:03 Shift correction due to failing boat 

19:07 19:22 0:15 1 2 3.0 19:22 19:24 0:02 Backwash 

19:24 1945 021 1 2 3.0 19:45 19:53 0.08 Backwash 
19:53 20.06 0:13 1 2 3.0 

total: 6:07 total: 4:29 

REMARKS: 

Dredge pos.3 redredged from 1.5' to 2'; after grab sample had shown the bottom not to be clean. 

15:45 Support vessel Miami grounded creating turbidity 

All day delivery of fuel and water supply with Miami and barge creating local turbidity 

Spud position 1 left vertical cut on West side and graded cut on North side 

TABLE E-9
 



1 
New Bedf Pre-Design Dredge Test, New Bedford Superfund Site 

BEAN EnvFoster Wheeler Environmental Corporation 

Daily Production Report Date: August 18-2000 

: Dredging : : • : • : • : •  . Cut No/ spudpos. Dredge Delay . • : • : • : • : • : • : • : • • • : • : •  : : • : •  . delay :  : • : • : • : • : • : • : • : • : • : •  : 
;from : • : •  . till • : • '  • time {1,2,3.4] (1,2,3,41 tayer<ft) from lill time . - . - . • . - . - .   description 

10:00 10:40 0:40 Waiting on coring executed in dredge cut 

10:40 10:50 0:10 1 3 3.0 10:50 10:54 0:04 Backwash 

10:54 11:10 0:16 1 3 3.0 11:10 11:16 0:06 Backwash 

11:16 11:54 0:38 1 3 3.0 11:54 12:09 0:15 Shift to Cut 1 , pos 4 

12:09 12:29 0:20 1 4 3.0 12:29 12:32 0:03 Backwash 

12:32 12:57 0:25 1 4 3  0 12:57 13:02 0:05 Backwash 

13:02 13:09 0:07 1 4 3.0 13:09 14:00 0:51 Clean Rockbox 

0:00 14:00 15:10 1:10 Electrical breakdown due to Auger trip 
15:10 15:19 0:09 1 4 3.0 15:19 15:29 0:10 Shift to Cut A 

0:00 15:29 16:26 0:57 Diskette CMS corrupted 
16:26 17:04 0:38 A 4 4  0 17:04 17:08 0:04 Trash on grizzley hopper 

17:08 17 25 0:17 A 4 4.0 17:25 17:27 0:02 Backwash 
17:27 17:30 0:03 A 4 4.0 17:30 17:34 0:04 Backwash 
17.34 17.45 0.11 A 4 4  0 0:00 

0:00 0:00 
0:00 0:00 
0:00 0:00 
0:00 0:00 
0:00 0:00 
0:00 0:00 

""wMI. 

0:00 0:00 
0:00 0:00 
0:00 0:00 

0:00 0:00 
0:00 0:00 
0:00 0:00 
0:00 0:00 
0:00 

total: 3:14 total: 4:31 

REMARKS:
 

In Cut 1, pos 4 no clean bottom after removal of 3' of material; shifted to Cut A for water quality monitoring program at request of ENSR.
 

In Cut A vertical sides were dredged to a 4' level. Goal of this test was to achieve max. production and slurry density. No clean bottom is
 
expected in this area.
 

. 
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Bean Environmental L.L.C. Date: Wednesday 19-Jul-OO 
Daily Report of Operations Report No.: 1 

Project: Pre-Design Field Test, New Bedford, MA- Dredge: New Bedford 
Client: Foster Wheeler Environmental Corp. Proj. Mgr.: Jeff McWilliams 
Weather: Fair 
Labor Production Data 
Name Class Hours ST Rate Per Diem Cut 

ST OT DT Area SF 
R. Olivier Engineer 8 Grade: Ft 
R. Van Epps Operator 8 Overdepth: Ft 
J. Owens Levee 8 Dig Volume CY 
D. Prejean Mate 8 Pay Volume CY 
M. LaFleur Mate 8 Bucket Vol.: CY 
C. Dixon DH 8 

Work Performed This Date: Received 8" and 16" pipe, unloaded pipe and stored. Crew went through 
physicals and pre-work medical screening. Fusing technician arrived on site this PM. 

Subcontractors, and Work Performed: None 

Rental Equipment: JCB Extending Forklift, JCB Backhoe 

Safety Issues: None 

Maintenance: Check oil in machines. 

Remarks/Comments: None 

Project Manager 
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Bean Environmental L.L.C. Date: Thursday 20-Jul-OO 
Daily Report of Operations Report No.: 

Project: Pre-Design Field Test, New Bedford, MA Dredge: New Bedford 
Client: Foster Wheeler Environmental Corp. Proj. Mgr.: Jeff McWilliams 
Weather: Fair 
Labor Production Data 
Name Class Hours ST Rate Per Diem Cut 

ST OT DT Area SF 
R. Olivier Engineer 8 2 Grade: Ft 
R. Van Epps Operator 8 2 Overdepth: Ft 
J. Owens Levee 8 2 Dig Volume CY 
D. Prejean Mate 8 2 Pay Volume CY 
M. LaFleur Mate 8 2 Bucket Vol.: CY 
C. Dixon DH 8 2 

Work Performed This Date: Completed crew physicals; began fusing 8" and 16" pipe; did not have thi 
required flanges, had to order for Friday delivery but began fusing pipe w/o flanges. 

Subcontractors, and Work Performed: US Fusions, pipe fusing technician. 

Rental Equipment: JCB Extending Forklift, JCB Backhoe 

Safety Issues: None 

Maintenance: Check oil in machines. 

Remarks/Comments: None 

Project Manager 



RFJ M Bean Environmental L.L.C. Date: Friday 

Daily Report of Operations Report No.: 

Project: Pre-Design Field Test, New Bedford, MA Dredge: New Bedford 
Client: Foster Wheeler Environmental Corp. Proj. Mgr.: Jeff McWilliams 
Weather: Fari 
Labor Production Data 
Name Class Hours ST Rate Per Diem Cut 

ST OT DT Area SF 

R. Olivier Engineer 8 3 Grade: Ft 
R. Van Epps Operator 8 3 Overdepth: Ft 
J. Owens Levee 8 3 Dig Volume CY 
D. Prejean Mate 8 3 Pay Volume CY 
M. LaFleur Mate 8 3 Bucket Vol.: CY 
C. Dixon DH 8 3 

Work Performed This Date: Fusing 8" and 16" pipe, pulling with backhoe and began running into the 
water. Banding sections every 100' +/- to keep pipeline together. Received barges at MAT Marine facility, 
received a truck with winches, spudwells, spuds, misc. deck gear. Could not assemble the barges that 
were received, so barges were stored on beach. 

Subcontractors, and Work Performed: US Fusions, pipe fusing technician. 
MAT Marine, supplied lifting equipment and yard space (deepwater) 

Rental Equipment: JCB Extending Forklift, JCB Backhoe 

Safety Issues: We will put lighting on pipe out in the water. 

Maintenance: Check oil in machines. 

Remarks/Comments: None 

ML?. lAi f ( ' u (f 
Project Manager 
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Bean Environmental L.L.C. Date: Saturday 22-Jul-OO 
Daily Report of Operations Report No.: 

Project: Pre-Design Field Test, New Bedford, MA Dredge: New Bedford 
Client: Foster Wheeler Environmental Corp. Proj. Mgr.: Jeff McWilliams 
Weather: Fair 
Labor Production Data 
Name Class Hours ST Rate Per Diem Cut 

ST OT DT Area SF 
R. Olivier Engineer 10 Grade: Ft 
R. Van Epps Operator 10 Overdepth: Ft 
J. Owens Levee 10 Dig Volume CY 
D. Prejean Mate 10 Pay Volume CY 
M. LaFleur Mate 10 Bucket Vol.: CY 
C. Dixon DH 10 

Work Performed This Date: Fusing 8" and 16" pipe; banding together sections and floating into water 
along pipeline route, setting anchors approx. every 500 feet to account for wind and current. Received 
barges at MAT Marine facility. Began assembling the center and port side sections, tied off to MAT dock. 

Subcontractors, and Work Performed: US Fusions, pipe fusing technician. 
MAT Marine, supplied lifting equipment and yard space (deepwater) 

Rental Equipment: JCB Extending Forklift, JCB Backhoe, small skiff. 

Safety Issues: Two men in skiff while tending pipe, always with radio communications. 

Maintenance: Check oil in machines. 

Remarks/Comments: None 

Project Manager 
7
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Bean Environmental L.L.C. Date: Sunday 23-Jul-OO 
Daily Report of Operations Report No.: 

Project: Pre-Design Field Test, New Bedford, MA Dredge: New Bedford 
Client: Foster Wheeler Environmental Corp. Proj. Mgr.: Jeff McWilliams 
Weather: Fair 
Labor Production Data 
Name Class Hours ST Rate Per Diem Cut 

ST OT DT Area SF 

R. Olivier Engineer 10 Grade: Ft 

R. Van Epps Operator 10 Overdepth: Ft 

J. Owens Levee 10 Dig Volume CY 

D. Prejean Mate 10 Pay Volume CY 

M. LaFleur Mate 10 Bucket Vol.: CY 

C. Dixon DH 10 

Work Performed This Date: Fusing 8" and 16" pipe; banding together sections and floating into water 
along pipe route. Skiff tending the pipe to avoid kinks and large bellys. Brought over anchor winch for 
pipe pulls, increasing production. Received barge sections and MAT Marine and continued to assemble 
some of the sections. Should receive more sections tomorrow AM. 
Received 35 T crane, but did not pass inspection. Will return crane tomorrow. 

Subcontractors, and Work Performed: US Fusions, pipe fusing technician. 
MAT Marine, supplied lifting equipment and yard space (deepwater) 

Rental Equipment: JCB Extending Forklift, JCB Backhoe, small skiff. 

Safety Issues: None 

Maintenance: Check oil in machines. 

Remarks/Comments: None 

Project Manager 
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Bean Environmental L.L.C. Date: Monday 24-Jul-OO 
Daily Report of Operations Report No.: 

Project: Pre-Design Field Test, New Bedford, MA Dredge: New Bedford 
Client: Foster Wheeler Environmental Corp. Pro]. Mgr.: Jeff McWilliams 
Weather: Fair 
Labor Production Data 
Name Class Hours ST Rate Per Diem Cut 

ST OT DT Area SF 
R. Olivier Engineer 8 2 Grade: Ft 
R. Van Epps Operator 8 2 Overdepth: Ft 
J. Owens Levee 8 3 Dig Volume CY 
D. Prejean Mate 8 3 Pay Volume CY 
M. LaFleur Mate 8 2 Bucket Vol.: CY 
C. Dixon DH 8 2 

Work Performed This Date: Fusing 8" and 16" pipe; banding together sections and floating into water
 
along pipe route. Production increased with addition of winch, but rain is in forecast. Built shed to protect
 
fusing equipment against rain.
 
Received more barge sections at MAT Marine, and have assembled the majority of the barge. Awaiting
 
sections from PA to complete barge assembly.
 
Received 45T crane and returned 35T crane.
 
Received gen set, slurry pump, fuel tank and unloaded at JSI facility.
 

Subcontractors, and Work Performed: US Fusions, pipe fusing technician.
 
MAT Marine, supplied lifting equipment and yard space (deepwater)
 

Rental Equipment: JCB Extending Forklift. JCB Backhoe, small skiff, Tadano 45 T crane.
 

Safety Issues: None
 

Maintenance: Check oil in machines.
 

Remarks/Comments: Vandals broke into JSI facility, spray painted on crane and cut anti-two block
 
device on boom. CRS to replace anti-two block device. Vandals caught by Police; security guard saw
 
them in the act. No physical damage to Bean equipment.
 

Project Manager
 D/eclL
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Bean Environmental L.L.C. Date: Tuesday 25-Jul-OO 

Daily Report of Operations Report No.: 

Project: Pre-Design Field Test, New Bedford, MA Dredge: New Bedford 
Client: Foster Wheeler Environmental Corp. Proj. Mgr.: Jeff McWilliams 
Weather: Cloudy, some showers 
Labor Production Data 
Name Class Hours ST Rate Per Diem Cut 

ST OT DT Area SF 

R. Olivier Engineer 8 Grade: Ft 
R. Van Epps Operator 8 Overdepth: Ft 
J. Owens Levee 8 2 Dig Volume CY 
D. Prejean Mate 8 2 Pay Volume CY 
M. LaFleur Mate 8 2 Bucket Vol.: CY 
C. Dixon DH 8 2 

Work Performed This Date: Fusing 8" and 16" pipe; banding together sections and floating into water
 
along pipeline route, setting anchors approx. every 500 feet (current pulls belly in pipe).
 
Did not receive barge sections; due to arrive on Thursday. Received 22 T crane today. Received 500 Ib.
 
anchors and survey boat, stored in FWENC yard.
 

Subcontractors, and Work Performed: US Fusions, pipe fusing technician.
 
MAT Marine, supplied lifting equipment and yard space (deepwater)
 

Rental Equipment: JCB Extending Forklift, JCB Backhoe, Tadano 45 T crane. Grove 22 T crane,
 
small skiff.
 

Safety Issues: None
 

Maintenance: Check oil in machines.
 

Remarks/Comments: None
 

Project Manager 
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Bean Environmental L.L.C. Date: Wednesday 26-Jul-OO 

Daily Report of Operations Report No.:

Project: Pre-Design Field Test, New Bedford, MA Dredge: New Bedford 
Client: Foster Wheeler Environmental Corp. Proj. Mgr.: Jeff McWilliams 
Weather: Rain all day * 
Labor Production Data 
Name Class Hours ST Rate Per Diem Cut 

ST OT DT Area SF 
R. Olivier Engineer 8 3 Grade: Ft 
R. Van Epps Operator 8 3 Overdepth: Ft 
J. Owens Levee 8 2 Dig Volume CY 
D. Prejean Mate 8 2 Pay Volume CY 
M. LaFleur Mate 8 2 Bucket Vol.: CY 
C. Dixon DH 8 2 

Work Performed This Date: Dried out fusing equipment, fused 8" and 16" pipe, continued pulling out 
into water. 2500 LF completed to date. Received two control houses, hopper wing walls, deck piping, crane 
mats, walkways today. Surveyors working on site layout for pre dredge survey. 

Subcontractors, and Work Performed: US Fusion, supplied fusing machines and technician. 

Rental Equipment- JCB Extending Forklift. JCB Backhoe, Tadano 45 T crane, Grove 22 T 
small skiff. 

Safety Issues: Taking extra care for working in rainy conditions. 

Maintenance: Check oil in machines, grease machines. 

Remarks/Comments: 

Project Manager 
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Bean Environmental L.L.C. Date: Thursday 27-Jul-OO 

Daily Report of Operations Report No.: 

Project: Pre-Design Field Test, New Bedford, MA Dredge: New Bedford 
Client: Foster Wheeler Environmental Corp. Proj. Mgr.: Jeff McWilliams 
Weather: Rain all day 
Labor Production Data 

Name Class Hours ST Rate Per Diem Cut 
ST OT DT Area SF 

R. Olivier Engineer 8 2 Grade: Ft 
R. Van Epps Operator 8 2 Overdepth: Ft 
J. Owens Levee 8 2 Dig Volume CY 
D. Prejean Mate 8 2 Pay Volume CY 
M. LaFleur Mate 8 2 Bucket Vol.: CY 
C. Dixon DH 8 2 

Work Performed This Date: Dried out fusing equipment, fused 8" and 16" pipe, continued pulling out 
into water. Completed 3000 LF of 8" and 16"; will start 2nd run of 8" pipe tomorrow AM, and should 
be finished with entire pipeline by late Friday, early Saturday. 
Received one barge at MAT Marine; four more barges should arrive Friday. 
Received final loads of dredge equipment, including the hopper, buildings, pipe, excavator platform. The 
CAT 375 excavator to arrive by Friday. ^^ 

Subcontractors, and Work Performed: US Fusion, supplied fusing machines and technician. 
MAT Marine, lifting equipment and labor. 

Rental Equipment: JCB Extending Forklift, JCB Backhoe, Tadano 45 T crane, Grove 22 T crane. 
small skiff. 

Safety Issues: Taking extra care for working in rainy conditions. All crew with raingear and 
rain boots. 

Maintenance: Performing daily safety inspections, grease and check oil in machines. 

Remarks/Comments: Due to trucking delays and equipment delivery, construction of the dredge 
should be completed by Friday, August 4. Start date for dredging may get pushed beyond August 7. 

Project Manager 
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Bean Environmental L.L.C. Date: Friday 28-Jul-OO 
Daily Report of Operations Report No.: 

Project: Pre-Design Field Test, New Bedford, MA Dredge: New Bedford 
Client: Foster Wheeler Environmental Corp. Proj. Mgr: Jeff McWilliams 
Weather: Cloudy, light sprinkles 
Labor Production Data 
Name Class Hours ST Rate Per Diem Cut 

ST OT DT Area SF 
R. Olivier Engineer 8 2 Grade: Ft 
R. Van Epps Operator 8 2 Overdepth: Ft 
J. Owens Levee 8 2 Dig Volume CY 
D. Prejean Mate 8 2 Pay Volume CY 
M. LaFleur Mate 8 2 Bucket Vol.: CY 
C. Dixon DH 8 2 

Work Performed This Date: Fusing final run of 8" pipe, will finish tomorrow.
 
Remaining barges arrived today, so complete flexifloat barge system has been assembled.
 
Cat 375 excavator arrived today, and was assembled at JSI facility. Welders began putting together top
 
wing walls of hopper. Buckets arrived from Boston, unloaded and inspected (appear OK). Did not receive
 
pin for bucket, will be delivered tomorrow.
 

Subcontractors, and Work Performed: US Fusion, supplied fusing machines and technician.
 
MAT Marine, lifting equipment and labor.
 

Rental Equipment: JCB Extending Forklift, JCB Backhoe, Tadano 45 T crane, Grove 22 T crane.
 
Cat 375 excavator, small skiff.
 

Safety Issues: None
 

Maintenance: Performing daily safety inspections, grease and check oil in machines.
 

Remarks/Comments: Management personnel undergoing 40 Hour Hazwoper training.
 

T7' 
Project Manager 



Bean Environmental L.L.C. Data: Saturday 29-JuJ-OO 

Dally Report of Operations Report Ha.: 11 

Project: Pre-De&lgn Field Test, New Bedford, MA Dredge: New Becifcrd 

Client: Foster Wh*eler Environmental Ccrp. ProJ. Mgr.: Jeff McWIIIiams 
Weather: Cloudy, light gprinktes 
Labor Production Data 

Name Class Hours STRate Per Diem Girt 
ST OT DT Area SF 

R. Olivier 
R. Van Epos 
J. Owens 

Engineer 
Operator 
Levee 

8 
8 
8 

2 
2 
2 

Grade: 
Overdepth: 
Dig Volume 

Ft 
Ft 
CY 

D. Prejean Mate 8 2 Pay Volume CY 

M. LaFteur Mats 8 2 Bucket Vol.: CY 

C. Dixon OH 3 2 
-

Work Performed Thla Date: Rain delayed final run of pipe, will try to finish tomorrow. 
boated barge assembly up river to JSI facility, installed spuds, one anchor. Prepared to load buildings, 
pumps, and pipeline. Welders working on hopper wingwalls. Surveyors preparing for pre-dreoge survey. 
Bean personnel instructed not to operate equipment on FWENC site due to MA Operator License 
requirement. ___ 

Subcontractors, and Work Performed: US Fusion, supplied fusing machine* and technician. 

Rental Equipment: JOB Extending Forkiift, JOB Backhoe. Tadano 45 T crane, Grove 22 T crane, 
Cat 375 excavator, small skiff, Recon 6 

Safety Issues: None 

Maintenance: Performing gaily safety Inspections, grease and check oil in machines. 

Remarks/Comments: Mgmt. Undergoing 40-Hcur Hazwoper. Bean applied for MA operator license 
over one month ago and hag not received any response whatsoever from the State. Calls to State 
Inspectors readied in no information, help, assistance, etc. Bean has asked for FWENC assistance 
in any ways to accelerate the licensing process. 

r,l̂  k>
Project Manager 
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Bean Environmental L.L.C. Date: Sunday 30-Jul-OO 

Daily Report of Operations Report No.: 

Project: Pre-Deslgn Field Teet, New Bedford, MA Dredgs: New Bedford 
Client: Foster Wheeler Environmental Corp, Proj. Mgr: Jeff McWilllams 
Wftather: Rain off and on 
Labor Production Data 
Name Class Hours STRate Per Diem Cut 

ST OT DT A/ea SF 
R. Olivier Engineer 12.5 Grade: Ft 
R. Van Eppa Operator 10 Overdepth: Ft 
J. Owens Levee 10 Dig Volume CY 
D. Prejean Mate 10 Pay Volume CY 
M. LaFIeur Mate 12.5 Bucket Vol.. CY 
C. Dixon DH 10 

Work Performed This Date: Completed final run of pipeline. Only remaining taska arefinal tie down. 
Installed ail buildings, loops, anchor winches, pipeline, crane mats, spud power pack. Welders completed 
the hopper wingwalls. will fit and Install on Monday. Electricians arrived today, will begin ginning wire and 
making connections Monday AM. Surveyors making preparations fey pre-dredge survey with GPS 
equipment boat, position checks (horizontal and vertical). _____ 

Subcontractors, and Work Performed: None 

Rtntal Equipment: JCB Extending Fortdift. JCB Backhoe, Tadano 45 T crane. Grove 22 T 
Cat 375 excavator, small skiff, Recon 6 

Safety Issues: None 

Maintenance: Performing daily safety Inspections, grease and check oil In machines. 

R«mark*/CommenU: Planning for pre-teat of equipment (pump water) on August 5-6; pre-test of 
equipment (pumping mud) on August 6-7; beginning dredging on of atom August 7. Still require dredge 
depths from USAGE, and to begin planning for the dredge test. 

Project Manager 



Bean Environmental L.L.C. Date: Monday 31-Jul-OO 

Daily Report of Operations Report No.: 13 

Project: Pre-Deslgn Field Test, New Bedford, MA Dredge: New Bedford 
Client: Foster Wheeler Environmental Corp. Proj. Mgr.: Jeff McWilliams 
Weather: Rain 
Labor Production Data 
Name Clasa Hours STRate Per Diem Cut 

ST OT DT Area SF 

a Olivier Engineer 8 2 Grade: Ft 
R Van Epps Operator 3 2 Overdepth: Fl 

J. Owens Levee 8 2 Dig Volume CY 

D. Prejean Mate 8 2 Pay Volume CY 

M. LaFleur Mate 6 2 Bucket Vol.: CY 

C. Dlxon DH 8 2 

Work Performed This Date: Began fitting hopper wlngwalls 10 the hopper frame; electricians began 
rLnnlng power and control wlrea to equipment, buildings; continue installing monitoring system on Cat 375 
excavator, installing air purifying filter on same: mobilizing dredge equipment. 

Subcontractors, and Work Performed: None 

Rental Equipment: JCB Extending Forkllft. JOB Badchoe, Tadano 46 T crane. Grove 22 T crane. 
Cat 375 excavator, small skiff, Recon 8 

Safety Issues: None 

Maintenance: Regular maintenance on equipment 

Remarks/Comments: Scheduled start date remains August 7. 

Project Manager 



Bean Environmental L.L.C. Date: Tuesday 1-Aug-OO 

Daily Report of Operations Report No.: 14 

Project: Pre-Deslgn Field Test, New Bedford, MA Dredge: New Bedford 
Client: Foster Wheeler Environmental Corp. Pro). Mgr.: Jeff McWIiliams 
Weather: Rain 
Labor Production Data 

Name Class Hours STRate Per Diem Cut 
ST OT DT Ares SF 

R. Olivier Engineer 8 2 Grade: Ft 
R. Van Eppe Operator 8 2 Overdepth: Ft 
J. Owens Leve* 8 2 Difl Volume CY 
D. Projeen Mate 8 2 Pay Volume CY 
M. LaFleur Mate 8 2 Bucket Vol.: CY 
C. Dlxon DH 8 2 

Work Performed This Date: Welding wingwalls to hopper base; electricians wiring power and control 
cables; continue asaebling pipe system and fuel system; installing monitoring system on Cat 375: installing 
air purifying system on same; general assembly of dredge equipment 

Subcontractors, and Work Performed: None 

Rental Equipment: JCB Extending Forklift. JCB Backhoe. Tadano 45 T crane. Grove 22 T crane. 
Cat 375 excavator, small skiff, Recon 6 

Safety Issues: None 

Maintenance: Regular maintenance on equipment 

Remarks/Comments: Scheduled start date remains August 7. 

W/M 

Project Manager 



Bean Environmental L.L.C. Date: Wednesday 2-Aug-OO 

Daily Report of Operations Report No.: 15 

Project: Pre-Design Field Test. New Bedford, MA Dredge: New Bedford 
Client: Foster Wheeler Environmental Corp. Pro], Mgr: Jeff McWIIIIams 
Weather Ram 
Labor Production Data 
Name Class Hours STRate Per Diem Cut 

ST OT DT Area SF 
R. Olivier Engineer 8 2 Grade: Ft 
R. Van Eppe Operator 8 2 Overdepth: Ft 
J. Owens Levee 8 2 Offl Volume CY 
O. Prejean Mate 8 2 Pay Volume CY 
M. LaFleur Mate 8 2 Bucket Vol.: CY 
C. Dixon DH 8 2 

Work Performed This Date; Walked Cat 375 excavator onto barge; picked generator set, fuel tank, 
and hopper and set onto deck; began tack welding equipment to deck; electricians continued wiring 
power and signal cable to equipment and controls. Pulled loaded barge back into deeper water for offshore 
work and assembly. 

Subcontractors, and Work Performed; None 

Rental Equipment: JCB Extending ForXllft, JOB BacKfroe, Tadano 45 T crane, Grove 22 T crane, 
Cat 375 excavator, small skiff, Reoon 6 

Safety issues: None 

Maintenance: Regular maintenance on equipment 

Remarki/CommenU: Start date on or about August 7. 

AA/L
r"-7' /
 

jec  Man;
Projectt Manager 
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RFJ M Bean Environmental L.L.C. Date: Tharsday 3-Aug-OO 

Daily Report of Operations Report No.: 

Project: Pre-Design Field Test, New Bedford, MA Dredge: New Bedford 
Client: Foster Wheeler Environmental Corp. Pro). Mgr.: Jeff McWJIIIams 
W«ath«r: Cloudy. light sprinkles 
Labor Production Data 
Name Class Hours STRate Per Diem Cut 

ST OT DT Area SF 
R. Olivier Engineer 8 2 Grade: Ff 
R. Van Epos Operator 8 2 Overdepth: Ft 
J. Owens Levee 8 2 Dfg Volume CY 
D Prejean Mate 8 2 Pay Volume CY 
M. LaFleur Mate 8 2 Bucket Vol.: CY 
C, Dixon DH 8 2 

t' 
-

Work P»rfoimed Th'u Date: Tie down Cat 375; assemble platform for small excavator; installing 
hand rails; continue wiring power and signal cables on dredge; load fuel tank; put small crane on oarge end 
tied down as a work platform; assembled punch list for completion of dredge 3ysteri3. 

Subcontractors, and Work Performed: None 

Rental Equipment: JC3 Extending ForkJift, JCB Backhoe. Tadano 45 T crane, Grove 22 T crane. 
Cat 375 excavator, small skiff, Recon 6 

Safety Issues: None 

Maintenance: Regular maintenance on equipment 

Remarka/Commant*: Start date on or about August 7. 



Bean Environmental L.LC. Date: Friday 4-Aug-OO 

Daily Report of Operations Report No.: 17 

Project: Fre-Deeign Field Test, New Bedford, MA Dredge: Mew Bedford 
Client: Foster Wheeler Environmental Corp. Proj. Mgr.; Jef McWilliems 
Weather Cloudy, ligm sprinkles 
Labor Production Data 
Name Class Hou'j 5 ST Ra:e Per Diem Cut 

ST 0^ DT Arsa SF 
R. Olivier Engineer 3 2 Graae: P. 
P.. Van Epps Operator 8 2 Overdepth: Ft 
J. Owens levee 8 2 Dig Volume Cv 

D. Preiean Mate 8 2 Pay Volume CY 
M. LaFieur Mate 8 2 Bucket Vol.: CY 
C. Dixon DH 8 2! 

Work Performed This Date: Continued mobilization of dredge Work irc'uded tying do'.vi equ.prreni, 
welding a~d instailatior o' pipe, wiring system, electrical work, instai ation of mini-excavator. 

Subcontractors, and Work Performed: None 

Rental Equipment: JC8 Extending Porklift, JCB Sackhoe, Tadano ̂ 5 T crane, Grove ?2 Tc.-an_e. 
Cat 375 excavator, email skir", Recoi 6 

Safety Issues: None 

Maintenance: Regular maintenance on equipment 

Remarks/Comments: Slart date on or about August 7. 

r 
Prcjgct Manager 



Bean Environmental LL.C. Date: Saturday 5-Aug-OO 
Daily Report of Operations Report No.: 18 

Project: Pre-Design Field Test, New Bedford, MA Dredge: New Bedford 
Client: Foster Wheeler Environmental Corp. Proj. Mgr.; Jeff McWIIHams 
Weather: Cloudy, tight sprinkles 
Labor Production Data 
Name Class Hours ST Rate Per Diem Cut 

ST OT DT Area SF 
R. Olivier Engineer 12 Grade: Ft 
R. Van Ej)ps Operator 12 Overdepth: F{ 
J. Owens Levee 12 Dig Volume CY 
D. Prejesn Mate 12 Pay Volume CY 
M. Lacleur Mate 12 Bucket Vol.: CY 
C. Dlxon DH 12 

Work Performed This Date: Continued mobilization ot dredge. Work included tying down equipment, 
we.'ding and Instal'ation of pipe, wiring system, electrical work, instelletion of nhi-excavator. 

Subcontractors, and Work Performed: None 

Rental Equipment: JCB Extending FonXtltt, JCB Backhoe, Tadano ^5 I crane, Grove 22 T cran; 
Cat 375 excavator, small skiff, Recon 6 

Safety Issues: None 

Maintenance: flegirar maintenance on equipment 

Remerfu/Comments; Start date on cr about August 7. 

/ , l / 3 
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- Al Bean Environmental L.L.C. Date: Sunday 6-Aug-OO 

Dally Report of Operations Report No.: 

Project: Field Test, New Bedford, MA Dredge: New Bedford 
Client: Foster Wheeler Environmental Corp. Pro]. Mgr.: Jef McWilllams 
Weather: Fair 
Labor Production Data 

Name Class Hours ST Rate Per Diem Cut 
ST 07 DT Area SF 

R. Ol'vier Engineer 13 Grade: Ft 
H. Van Gpps Operator 13 Overdepth: Ft 

wi. Owens Levee 13 Dig Volume CY 
D. Preean Mate 13 Pay Volume CY 
M. LeFleur Mate 13 Bucket Vol.: CY 
C. Dixon DH 13 

Work Performed This Date: Continued mobilization of dredge. War* included tying down equipment, 
weeding and insta'lation ol pipe, wring system, electrical work, installation of mini-excavator, 
Eiectric'a.ns wiring In SPU systerr and controls. 
Performing pre-drec'ge surveys of area at high tide, verifying data with USACE data. 
Ancil Taylor arrived on srts for dredge test. 

Subcontractors, and Work Performed: None 

Rental Equipment: JC8 Extending Fork'lft, JOB Backhoa, Tadano 45 T crane, Grove 22 T crane, 
Cat 375 excavator, small skiff. Recon 6 

Safety Issues: 

Maintenance: Regular maintenance on equipment 

Remarks/Comments: Start date sometime during the week of Aug. 7 

'6.
 WW-
i i 
Projact Manager 

http:Eiectric'a.ns


Bean Environmental L.L.C. Dale: Moncay 7-Aug-OO
 
Daily Report of Operations Report No.: 2C
 

Project; Pre-Design Field Test, New Bedford, MA Dredge: New Bedford 
Client: Foster Wheetsr Environmental Corp. Proj. Mgr.: Jeff McWilliams 
Weather: Fair 
Labor Production Data 
Name Class Hours ST Rats per Dism Cut 

ST GT DT Area SF 
R. Olivier Engineer 8 Grade: Ft 
R. Van Epp» Operator 8 Cverdecth: Ft 
ij. Ower.s Levee 8 Dig Volume CY 

D. Prejea- Mate 8 Pay volume CY 
M. LaF'eur Mate 8 Bucket Vol.: CY 

C. Dixon DH 8 

Work Performed Thie Date: Reforming final mobilization of dredge, primarry safety items and 
ninor installations. Dredge is capable of working as of 6 August. As per meeting with USAGE and 
FWENC, we are working only 8 hour shifts for final mobilization duet to fatigue of crew and staff. 
Pre-dredge surveys complete and agreed upon -//Ith JSACE. 

Subcontractor*, and Work Performed: None 

Rental Equipment: JCB Extending Fofklift, JC3 Backhoe, Tadano 45 T crane, Grove 22 T crane, 
C*1 375 excavator, small skiff, Recon 6 ; 

Safety Issues: Working 8 hour shifts for next couple of days due to craw fatigue. 

Maintenance: Regular maintenance on equipment 

Remarks/Comments: Start data sometime during the week of Aug. ? 

Prefect Manags' 



Bean Environmental L.L.C. Date: Tuescay 8-Aug-OO 

Dally Report of Operations Report No 

Project: Pre-Deslgn Field Test, New Bedford, MA Dredge; New Bedford 
Client: Poster Wh^e.'er Environmental Corp. Pro|. Mgr.: Je'f McWilliams 
Weather: Fair 
Labor Production Data 
Name Class Hours ST Hate Per Diem Cut 

S" or DT Area SF 
R. Ol;v,er Enginee' 8 Grade: Ft 

R. Van Epps Operator 8 OverrJepth: Ft 
J. Owens Levee 8 Dg Volume CY 

D. Prejean. Mate 8 Pay Vo:urr.e CY 
'•A LaFleur Mara 8 Bucket Vol.: CY 
C. Dixon DH 8 

i 

Work Performed This Date: Performing final mobilization cf dredge, pr-marily safefy items and 
minor installations. Dredge is capable of working as of 6 August. As per meeting with USAGEard
 
FvVEN'C. wft are working only 8 hour shifts tor final mobilization due to 'atgue ot_crew and staff.
 
VVcrk plan being developed with FWENC, USAGE BPC Sean Environmental.
 
FWENC wishss to work straight through beginning with our first day of dredging, wh.ch looks io be
 
Thursday. T^e monitoring subcontractor now states that thay need water quality dgta througi complete
 
t'dal cvcies; both ebb ard^locd. This wil! affect working hours on the dredge.
 

Subcontractors, and Work Performed; Nona
 

Rental Equipment: JCB Extending Forkiift, JC3 Backnoa, Tadanp 45 T crane, Grove 22 . crane.
 
Cat 3?5 excavator. sTia'l skiff, Recon 6
 

Safety Issues: ing 6 hour shifts fcr next coucle of days due to craw tatigufi. 

Maintenance: Regufsr mainterar.ee on equ:pment 

Remarks/Corrmanta: Stan date tentativeiy Thursday, August 10. 

Pro:ect Manager 

; ' . •;. ;.-j' V ; ; vy; 
- •;- - -C: v ' • . • - -^v - !? .''I 

http:mainterar.ee


Environmental L.L.C. Date: Wednesday 9-Aug-OO 

Daily Report of Operations Report No.: 22 

Projed: Pre-Design Field Test, New Bedford, MA Dredge: New Bedford 
Client: Foster Wheeler Environmental Corp. Proj. Mgr: Jeff McWilllams 
Weather: Fair 
Labor Production Data 
Name Class Hours ST Rate Per Diem Cut 

ST OT OT Area Sc 

R. Olivier Engineer 8 5 Grade: Ft 
R. Van Epps Operator 8 5 Ova-depth: Ft 
j. Owens Levee 8 5 Dig Volume CY 
D. Prsjean Mate 8 5 Pav Volume CY 
M. LaFleur Mate 8 5 Bucket Vof.: CY 
C. Jlxon DH 8 5 

Work Performed Thla Date: Performing final mobilization of dredge, primarily safety rtems and
 
minor installations. Dredge is capable of working as of 6 August. As per meeting with USAGE and
 
FWENJC, we are working on.'y 8 hour shifts for final mooilizaticn due to fatigue cf crew and staff.
 
Wcr< plan, nas been ;inalizeo. Drecging w^'ll sta'l tor^or"ow in Cut 6.
 

Subcontractors, and Work Performed: None 

Rental Equipment: JCB Extending Fork! ft, JCB Eackhoe, Tadano 45 T crane, Grove 22 T crane, 
Cai 375 excavator, small skiff, Recon 6 

Safety Issues: 

Maintenance: Regular maintenance cr equJpmen* 

Rerriarks/Comments: Start cats tentatively Thursday, August 10. 

rc 



Bean Environm&ntal L.L.C. Date: Thursday 10-Aug-OO 

Daily Report of Operations Report No.: 23 

Project: Pre-Design Field Test, New Bedford, MA Dredge: N'ew Bedford 
Client: Foster Wheeler Envi.-cnmenta! Corp. Pro). Mgr.: Jeff McWilliems 
Weather: Sunny and Hot 
Labor Production Dala 
Name Class Hours ST Rate Per Diem Cut 6 

ST OT DT Area 3000 SF 

R. Olivier Engineer 8 4 Grade: 2 Ft 
R. Van Epps Operator 8 4 Overdepth: 0.5 Ft 
J. Owens Levee 8 4 Dig Volume CY 
D. Pr8j§an Mate a 4 Pay Volume CY 
M. LaFleur Mate 3 4 Bucket Vol.: 4.5 CY 
C. Dlxon DM 8 4 

Work Performed This Date: Reset anchors, set en station, and began cirojging today. Encountered 
problems with debris and clogging o< tha rock box. Working time just under 3 hours^ spent ramahder of 
the day identifying soiutlona to backwash and debris concerns. 
No su'vey performed this date, but numerous position checks occurred. All checked cut OK. 

Subcontractors, and Work Performed: None 

Rental Equipment: JC3 Ext9nc;ng Fcrklift, JC8 Backhoe, Tadano 45 T crane. Grove 22 T crane, 
Cat 375 excavator, small skiff. Recon 6 

Safety Issues: None 

Maintenance: Regular maintenance on equipment 

Remarks/Comments: Detailed dredge log ceing prepared by BSLuC and FWENC, to De submitted 
as a separate report. 

•JIiV. 



Bean Environmental L.LC. Date: Friday 11-A'jg-OC 
Daily Report of Operations Report No.: 24 

Project: Prs-Design Field Test, New Bedford, MA Dredge: New Bedford 
Client: Foster Wheeler Fnvi'onmental Co-p. Pro). Mgr.: Jeff McWilliams 
Weather: Sunny and Hot 
Labor Production Data 
Name Class Hours ST Rate Per Diem Cut 6 

ST OT Ot Area 3000 SF 

R. Olivia' Engineer 8 5! Grade: 2 Ft 
R. Van Epps Oparator 8 5 Overdepth: 0.5 Ft 
J. Owens Levee 8 5 Dig Volume CY 
D. Prefean Mate 8 5 Pay Voluma CY 
IV. LaFleur fVate 8 5 Bucket Vol.: 4.5 CY 
C. Dlxcn OH 8 5 

Work PartormedThls Date: Continued dredging 'n Cut 6, Identified more problems in ihe rock box with 
debris and rock. Backwashed several times and cleaned rock box, adoed jet lines to auger and rock DQX. 
Performed survey, CMS check and position check. 

Subcontractors, and Work Performed: None 

Rental Equipment: JCB Extending Forklift, JCB Backhoe, Tadano 45 T crane, Grove 22 T crane, 
Cat 375 excavator, small ski*f, Reccn 6 

Safety Issues: None 

Malntenannft: Regular maintenance on equipment 

Remarks/Comments: Deteiied dredge log being prepared by BSLLC and FWENC, to he submitted 
as a separate report. m _ 

Froieci Manager 



25 

Bean Environmental LL.C. Date: Saturday 12-Aug-OO 

Daily Report of Operations Report No : 

Project: P.-e Design Field Test, New Bed'ord, IV A Dredge; New Bedford 
Client: Foster Wheeler Environmental Corp. Pro|. Mgr.: Jerf McWiliiarns 
Weather: Sunny and Hot 
Labor Production Data 

Na:nB Class Hours S~ Hate Per Diem Cut 6 
S^ OT DT Area 30CC SF 

R. G'lvler Engineer 14 Grade: 2 Ft 
P. Van Epps Operator 14 Overdeoth: 0.5 Ft 
J. Owers Levee 14 Dig Volume CY 
D. --ejear Male 14 Pay Volurre CV 
fv. laF'eur Mats 14 Bucket Vol.: 4.5 CY 
C Dixon DH 14 

Work Performed This Date: Continued dredging in cut 6. Problems with datallnk between CMS a-~d 
SPU control room; fixed by mid morning. Again encountered numerous obstructions to suction line end 
within rock be*. Opened up s. spool piece and found a 3teel pla'.e and some horseshoe crabs within the suet, 
line wh'ch obstructed acprcximate'y 90% of the flow, explaining most of the concerns. Removed the pieces 
and scent remaincer of the day Installing npre jet systems by w'lich to backwash the 3ucticn 'ine in the 
vicinity of the rock bcx. 

Subcontractors, and Work Performed: No?e 

Rente! Equipment: JCB Extending For<lift, JCB Sackhoe. Tadano 45 T crane, Grove 22 T crane, 
Cat 375 excavaTcr, sr.all skiff, Reccn 6 

Safety Issues: None 

Maintenance: Regular maintenance on equipment 

Remarks/Comments: Detailed dredge log being prepared by BSLLC and FVVENC, to be submitted 
as a separate report. 

•n7.: :_A V 
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Bean Environmental LL.C. Date: Sunday "!3-Aug-00 

Report of operations Report No.: 

Project: n Fieb Tsst, New Bedford, MA Dredge: New Bedford 
Client: Foster Wheeler Environmental Corp. Pro]. Mgr.: Jeff f/cWiiliams 
Weather: Sunny and Hot 
Labor Production Daia 
Nane Class Hours ST Rale Per Diem Cut 6 

ST OT DT Area 3000 SF 
R. Olivier Enginee' 12 Grade: 2 Ft 
R. Van ftpps Operator <  2 Overdepth: Q.5 Ft 
J. Owv:rifi Levae 12 Dig Volume CY 
C. Prejean Mate ! 12 Pay Volume CY 
M. LaFleur Mate 12 Bucxet VOL: 4.5 CY 
C. Dlxon DM 12 

Work Performed This Date: AM installed modifications to the dredge including jet lines to the 
rrrni excavator, jet lines to the rock coxes, a dam !n the top of the hopper to prevent overflow into 'he 
1rash box, re-we'ded pars or ihe grizzly. Began dredging again in Cut 6. corpleted cut 6 at approx. 
1830 hours. 

Subcontractors, and Work Performed: None 

Rental Equipment JCB Extending Fofklift, JCB B'ackhoe. Tadano 45 T crane, 'Grove 22 T crare. 
Cat 375 dxcavafor. skiff. Recon 6 

Safety Issues: Nona 

Maintenance: Regular maintenance c>n equipment 

Remarks/Comments: 3eta'led dredge log being preoared by 3SLLC and KWENCJo be submitted 
as a 3epa'ate '•eport. 

.

77''/ / 

P-ojCct Manager 



Bean Environmental L.LC- Date: Monday '4-Aug-OO 

Rep0rt cf operations Report No.: 27 

Project: Pra-Design Field Test. New Bedford. MA Dredge: New Bedforo 

Client: Fester Wheeler Envircrmer.tal Corp. Pro). Mgr.: Jeff McWilliams 
Weather: Overcast 
Labor Production Data 

Nans Class Hours STfialQ Per D'eT! Cut ;'A8 
ST OT DT Area 3000 SF 

R. OHvier Engineer 8 5 Grade: 2 Ft 

R. Van Epos 
J. Owens 

Operator 
Levee 

8 
8 

5 
5 

Overdepth: 
Dig VolumG 

0.5 Ft 
Cv 

D Prejean C. Operate 3 5 Pay Volurre CY 

M. LaFleur Eoat 8 5 BjcketVol.. k 1-5 CV 

C. Dixcn Mate 8 5 

Work Performed This Date: Dredging in Cuts 7 and 8. Encountered trash and debris, but bacxwash 
appears to alleviate the problem. Cleaned out rock box twice today. 
Survey performed of cuts dredgao to date. CMS calibrated twice during dredging cperatlons, position 
che.3k GK. Had to re-set port stem anchor due to dragging. 

Subcontractors, and Work Performed: None 

Rental Equipment: JCB Extending Forklift, JCB Backhoe. Tadano 45 T crane. Grove 22 T 
Cat 375 excavator, small skiff, Reccn 6 

Safaty Issues: Non9 

Maintenance: Regular maintenance on equipment^ 

Remarks/Comments: Detaiied credc9 log being prepared by BSLLC and FWENC. to be submitted 
as a seoarate reoort. 

(1
Project Manager 

I ' : " ! •:' ^,' 1 ' VJ :, ^ .~ - -i / • • j ^ v " 



RJTJ M Bean Environmental L.L.C. Date: Tuesday 15-Aug-OO 

Daily Report ofOperations Report No.: 

Project: Pre-Design Field Test, New Bedford, MA Dredge: New Bedford 
Client: Foster Wheeler Environmental Corp. Pro}. Mgr.; Jeff MsWilliamj 
Weather: Overcast 
Labor Production Data 
Nane Class Hou's ST Rate Per Diem Cut S&5 

ST Ui DT Area 30CO SF 
R Olivier Engineer 8 6 Grade: 2 Ft 
R. Van Epcs Operator 8 9 Cverdepti": 0.5 Ft 
J. Owens Levee 8 6 Gig Voiurre CY 
D. Prejean C. Operate' 8 6 Pay Volume CY 
M. LaFleur Boat 8 6 Bucket Vol.: 4.5 CY 
C. Oixon Mate 8 6 

Work Performed This Date: CompletedCut 8, moved to Cut 5 and dredgsd '.hreajo* four pos tions. 
Problems with rock box and debris cho<ing suction; installed a oackwash jst tcincrease runningjime. 
Also opened screen in the rock box to allow passage of qual-pg s^eil, cut still fi.ter OUT large rocks. 
Cleaned out rock box twice today. Running time :rpprovirg with rnodi'ic.at'cns that are specific to 
the material dredged and the dabris enco-intsred. 

Subcontractors, and Work Performed: None 

Rental Equipment: JC3 Extending^crklift, ^CB Beckhoe, Tadano 45 T crane, Grove 22 T crane, 
Cat 375 excavator,small skiff. Recon 6 

Safety Issues: None 

Maintenance: Regular maintenance OPequipment 

Remarks/Comments: Detailed dredge log belrg precarsd bv BSLLC a^d FWENC, to be submitted 
as a separate report. 

/ 'i.
^ 

rojecProjectt Manage 



Bean Environmental L.L.C. Data: Wednesday 16-Aug-OO 

Daify Report of Operations Report No.: 29 

Project; Pre-Design Fie'd Test. New Bedford, MA Dredge: New Bedford 
Client: Foster Wheeler Environments1 Corp. Pro). Mgr.: ,,eff McWillierns 
Weather: Rain.-brief thunderstorm. 
Labor Production Data 

Narr^e Class Hours ST Rate Per Diem Cut 5,4,3 
ST CT DT Area 3000 SF 

R. Olivier Engineer 8 5 Grade: 2 7-1.7 Ft 
R. Van Epps Operator 8 5 Ove'depth: 0.5 Ft 
J. Owens Levee 8 S Dig Volume CY 
D. Prejean C. Operator a 5 Pay Volume CY 
M- LaFleuc Boat 8 5 Bucket Vol.: 4.5 CY 
C. D-xon Mate 3 5 

Work Performed This Date: Completed cuts 5 and 4, dredged two positions in ci.'t_3. Opened rock 
box and cleaned three trnes today. Dredging depth fcr cuts ^ and 3 were adjusted n the field due to the 
resuits cf *ieid samples shewing less of the sill than originally thought. The hooper overflowad ;nto thg 
trash bn today duejp cj>gghg of the durnp valve. 

Subcontractors, and Work Performed: None 

Rental Equipment: JCB Extending Forklift, JCB Backhoe. Tadano 45 T crane, Grove 22 T era re. 
Cat 375 excavator, small skiff, Recon 6 

Safety lesucs: 

Maintenance: Regular maintenance on equipment 

Remark8/Comm«nt9; Peialled d'edga log being prepared by 3SLLC and FWEMC. to bs submitted 
as a separate report. 

Project Manager 



Bean Environmental L.L.C. Date: Thtirscay 17-Aug-OO 

Daily Report of Operations Report No.: 30 

Project: Pre-Design Fiefd Test, New 3edfcrd. MA Dredge: New Bedford 
Client: Foster Wheeler Environmental Corp. Proj. Mgr.: Jelf McWII'iams 
Weather: Overcast 
Labor Production Date 
Nane Class Hours ST Rate Psr Diem Cut 3,2,1 

ST OT DT Area 3000 SF 
R. Oliv.er Engineer 3 6 Grade; 1.5-3.0 Ft 
3. Van Epps Coeratcr 8 6 Overciepth: 0.5 Ft 
J. Owens Levee 8 6 Dig Volume CY 
D. Prejean C. Opera'or 6 6 Pay Volurre CY 
M. LaFleur Boat 8 8 Bucket Vol.: 4.5 CY 
C. Dixon Mate 6 6 

Work Performed This Data: Completed cuts 3 and 2, dredged two positions in c'jl 1. Lost seme t.!'ma 
due :o axcessJyp tras.;' found in cut; had to be removed fpom grzziy and placed :R 'rash bin. Cleaned out 
rock box cr.ce today, found usual dearis, few rocks, horseshoe crabs. Boats grounded today causing 
turbidity in water; also transport ot fuel and water to dredge. 

Subcontractors, and Work Performed: None 

Rental Equipment: JC8 Extending Forklift. JOB Backhoe. Tadano 45 T crane, Grove 22 T crane, 
Cat 375 excavator, small skiff, ReconS 

Safety l«8u*s: None 

Maintenance: Regular maintenance on equipment 

Rft/marks/Commenta: Detailed dredge log being prepared by BSLLC and FWENC, to be submitted 
as a 3eparata report. 

Project Manag 
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Bean Environmental L.LC. Date: F'iday 16-Aug-OO 

Daily Report of Operations Report No.: 

Project: 
Client: 
Weather: 
Labor 
Narrft 

P. Olivier 
R. Van Eccs 
J. Owers 
D. Prejean 
M. LaFiaur 
C. Dixo-i 

Pre-Des'gn Field Test, New Bedford, MA 
Foster Wheeler Environmental Corp. 
Overcast 

Class Hours ST Rate 
ST OT DT 

Engineer 8 3 
Operator 8 3 
Levee 8 3 

C. Operator 8 3 
Boat 8 3 
Mate 8 3 

Dredge: New Bedford 
Pro}. Mgr.: Jeff McW;ll;ams 

Production Data 
Per Diem	 Cut 1,A 

Area 3000 3F 

Grade: 2,0-4.0 Ft 
Overdspth: 0.5 Ft 
Dig Volume CY 
Pay Volume CY 
Bucket Vol.: 4.5 CY 

Work Performed This Data; Completed dredging today, finished cut 1 and abortion of Cut A. 
Focused on roving dense siurry, had to backwasr due lo ceorls severa1 tines. Opener up rock box 
once today, lost time dje lo compuler failure in SPU control. Shifted to Cut A so tha: monitcr.ng 
.subcontractor ccu'd cbfaln mere turbidity readirgs. Leavng a clean bctiorr! was not an issue ior 3ut A. 

Subcontractors, and Work Performed: None 

Rental Equipment: JCB Extending Forkiil, JCB Backhoe, Tadar.o 45 T crane. Grove 22 T crane. 
Cat 375 excavator, small skiff, Recon 6 

Safety Issues: None 

Maintenance: Regular maintanance on equipment 

Remarks/Comments: Detailed dredge log being prepared by 8SLLC and F\V£NC, to be subrr.itted 
as a separate reoort. 

Pnoject Manager 

http:monitcr.ng


Bean Environmental LLC. Dale: Saturday- 3 Aug-00
 
Dally Raport of Operations Report No.: oo
 

Project: Pre-Desigr Field Test, New Bedford, VA Dredge: ,\ew Badfor-j 
Client: 
W aether: 

Foster Wheeler Environmental Corp. 
Overcas* 

Proj. Mgr.: Jef< McWiMiarrs 

Labor Production Data 
Name Class Hours ST Reta Per DIBIT. Cut 

ST OT DT Area SF 
R. Glivie-
R. Van Epps 
J. Owens 
D. Prejean 
M. Lsr ieur 
C. Dixon 

Engineer 
Operator 
Levee 
C. Operator 
Boat 
Mate 

n 
11 
11 
11 
11 
11 

Grade: 
Overdepth: 
Dig Volume 
Pay Volume 
Bucket Vol.: 

rt 
Ft 
CV 
CY 
CY 

Work Performed This Date: Began disassembling and demobilization, including pipe, dredgq. and 
allI equipment. Dacon perforrted today on bucket and other items. FWENC laborers 
'n decon o: rna^or items as gar agreement between the parties. 

Subcontractors, and Work Performed: None 

Rental Equipment; JCB Extending Forklift. JCB Backhoe, Tadano 45 T crane, Grove 22 T crane, 
Cat 375 excavator, small skiff, Recon 6 

Safety Issues: None 

Maintenance: Regular maintenance on equipment 

Remarks/Comments: 

Project Manager 

L> • IU V I 
INVSIAAlie KYE i -AC-V j rtV 8 S  : ; i Clft y^l-'.\--ix 
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R|TJJ\| Bean Environmental L.L.C. Date: Sunday 20-Aug-OO 

Daily Report of Operations Report No.: 

Project: Pre-Design Field Test, New Bedford, MA Dredge: New Bedford 
Client: Foster Wheele' Environmental Corp. Proj. Mgr.; Jeff McWilliarr.s 
Weather: Sunny 
Labor Production Data 
Name Class Hoijrs ST Rata Per Diem Cut 

ST OT DT Araa S
R. Olivier Engineer 1 1 Grade: Ft 
P. V&n Ecps Ope'ator 11 Overdeoth: Ft 
J. Owens Leve9 M Dig Volume CY 
D. Prejean C. Operator 11 Pey Volume CY 
M. LaFleur Boat 11 Bucket Vol.: CY 
C. Dixon Mete 11 

Work Performed This Date: Continued with demobilization and decor today. FWENC heiping with 
jjacon as per agreement. Perfcrmed decon on min: excavator and hopper, rushed hopper and pipeline with 
water, dlese^ simple green. Continued disasserr.bly of equipment on deck. 

Subcontractors, and Work Performed: None 

Rente! Equipment: JCB Extending Fork lift. JC8 Backhoe, Tadano 45 T crana, Grove 22 T crane, 
Cat 375 excavator, small skiff, Pecon 6 

Safety issuee. NOP9 

Maintenance: Regularjpeintenance on equipment 

Remarks/Comments: 

Project Manager 



Bean Environmental L.L.C. Dale: Monday 21-Aug-OO 
Daily Report of Operations Report No.: 34 

Project: Prg-Dasign Field Ta3t, New Bedford, MA Dredge: New Bedford 
Client: Foster Wneeler Environmental Ccrp. Pro], Mgr.: Jeff McWilllans 
Weather: Sunny 
Labor Production Data 
Name Class Hours ST Rate Per Diem Cut 

ST or DT Area SF 
R. Olivier Engineer e 2 Grade: Ft 
R. Van Epps Operator 8 2 Ovardapth: Ft 
J. Cwens Levee 8 2 Dig Volume CY 
D. P re-Jean C. Operator e 2 Pay Volume CY 
W. LaReur Boat 8 2 Bucket Vol.: CY 
C. Dixcn Mate 8 2 

Work Performed This Date: Personnel began going through exit physicals during the week
 
Continued demobilizing the dredga and decontamination. Cuttr.g pipe and storing at FWENC facility.
 
Ail demobi'izat'on to occur at Manonet street facility.
 

Subcontractors, and Work Performed: None 

Rental Equipment: JCB Extending Porkiift, JCB Backhoe, Tadano 45 ' crane. Grove 22 T crane. 
Cat 375 excavator, small skiff. Recon 6 

Safety Issues: Nona 

Maintenance; Regular maintenance on equipment 

Remarks/Comments: 

FrojechManager 

6; ZDV.J 
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Bean Environmental L.L.C. Date: Tuesday 22-Aug-OC 

Daily Report of Operations Report No.: 

Project: Pre-Design Field Test, New Bedford, MA Dredge: New Bedford 
Client: Foster Wheeler Environmental Corp. Proj. Mgr.: Jetl McWil'iams 
Weather: Sunny 
Labor Production Data 
Na~>e Cless Hours ST Rate Per Diem Cut 

ST OT DT Area SF 

R. Oliver Engineer 8 4 Grade: Ft 
R. Van Epps Operator a 4 Overdepth: Ft 
J. Owens Levee a 4 Dig Volume CY 
D. P-ejean C. Operator a Pay Volume CY 
M. LaFlsur Boat 3 4 Bucket VOL: CY 
C. Dixon Mete 8 4 

i 

Wcrk Performed This Date: Continued vyrtb demobilization, exit physicals. Urloading deck ac'jip. 
from t?arga for trucking. Preparing for heavy lifts. I rucking o< equipment -.o FW_ENC yard. 

Subcontractors, and Work Performed: None 

Rental Equipment: JCB Extending Forklift. JC8 Backnoe, Tadano 45 T crane. Grove 22 : crane, 
Cat 375 excavator, srrall sk.ff, Racon 6 

Safety Issues: None 

Maintenance: Regular maintenance on equipment 

Remarks/Comments: 

Project Manager 

•l 50V-' 
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Baan Environmental L.L.C. Date: Wednesday 23-Aug-OO 

Daily Report of Operations Report No.:

Project: 
Clicnn 
Weather: 
Labor 
Name 

P. Cl.:vier 
R. Van Eops 
J. Owens 
0. Prejean 
M. LaFleur 
C. Dixon 

Pre-Oesigr Field Test. New Bedford, MA 
Foster Wheeler Environmental Corp. 
Sur.ny 

Class HOLTS 5T Rate 
ST OT DT 

Engineer 8 4 

Operator 8 4 

Levee 8 4 

C. Operator 
Boat 8 4 

Mate 8 4 

Dredge: New Bedford 
Proj. Mgr: Jeff McWilllans 

Production Data 
Per Diem Cut 

Area SF 

Grade: Ft 
Overdepth: Ft 
Dig Volume CY 
Pav Voljme CY 
BucKet Vol.: CY 

Work Performed This Date: Continued with demobilization, exit physicals. Unloading deck equip, 
fron barge fcr (rjcsirg. Preparing for heavy i.fts, trucking cf equipment to FWENC yard. 

Subcontractors, and Work Performed: None 

Rental Equipment: _JCB Extending Forklift, JOB Backnoe. Tadano 45 T crane, Grove 2? T crane. 
Cat 375 excavator, smail skiff, Pecon 6 

Safety Issues: None 

Maintenance: Regular maintenance on equipment 

Remarks/Comments: 

Prcject Manager 



Baan Environmental L.LC. Data- Thursday 7:4-Aug-OC 

Daily Report of Operations Report No.: 37 

Project: Fre-Design Field Test, New Bedford, MA Dredge: New Bed'ord 
Client: Foster Wheelar Environmental Cor p. Proj. Mgr.: Je'f McWilliems 
Weather: Sunny 
Labor Production Dala 
iX'amd Class Hours STRate Per Diem Cut 

S* OT DT Area SF 
P. Oliv/ er Engineer 8 4 Grade: ~t 
P. V^n Epp3 Operator 8 4 Cverdepth: R 
J. Owens Levee 81 4 Dig Volume CY 
D. P-eiear, 
•VI. LaF'eur 

C. Operator 
Boat 8 4 

Pay Volume 
Bucket Vol.: 

CY 
CY 

C. Oixon Mate 8 4 

Work Performed This Date: Cortinued with demobilization, exit physicals. Unloading deck equip 
frcm barge for trucking. Preparing for heavy llftsMrjcking of equipment tc P/VEN(^ yard. 

Subcontractors, and Work Performed: None 

Rental Equipment: JCS Extending Forkiift, JOB Backhce, Tadano 45 T crane, Grovs 22 T crane, 
Cat 375 excavator, 5m.aH skiff, ^econ 6 

Safety Issues: None 

Maintenance: Regular maintenance on equipment 

Pemark8/Comm*nt9t 

ProjecrManager 



RFJ M Bean Environmental LL.C. Date: F'iday 25-Aug-CO 

Daily Report of Operations Report No.: 38 

Project: Pre-Deslgn Field Test, New Bedford, MA Dredge: New Bedford 
Client: Foster Wheeier cnvironmantal Corp. Pro|. Mgr.: Jeff McWllliams 
Weather: Sunny 
Labor Production Data 
Name Class HOLTS ST Rate Per Diem Cut 

ST OT DT Area SF 
R. Olivier Engineer 8 Grade: R 
R. Van Epps Operator 8 Overdepth: Ft 
J. Owens Levee 8 Dig Volume CY 
D. Preiean C. Operator Pav Volume CY 
VI. LaFleur Beat 8 Bucket Vol.: CY 
C. Dixon Ma'ft 8 

Work Performed This Date: Crew !eft project jocay; time above indicates travel time. Oniy 
Van bpps and Project Manager remain on site. Performed final demobilization picks and leading or trucks. 
Will take barge downstream ;or disassembly over the weekend. 

Subcontractors, and Work Performed: None 

Rental Equipment: JOB Extending Forklift, JCB Backhoe. Tadano 45 T crane. Grove 22 T C'ane, 
Cat 375 excavator, small skiff, Recon 6 ^^ 

Safety Issues: None 

Maintenance: Regular maintenance on equipment 

Remarks/Comments: 

t
 
P-oject Manage'' 
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Bean Environmental L.L.C. Date: Saturday 26-Aug-OO 

Daily Report of Operations Report No.: 

Project: Pre-Desigr Field Test, New Bedford. MA Dredge: New Bedford 
Client: Foster Wheeler Environmental Corp. Pro). Mgr.: JoM McWilliams 
Weather: Sunny 
Labor Production Data 

Name Class Hours ST Rate Psr Diem Cut 
ST OT IDT Area SF 

R. Olivier Engineer Grade: Ft 
R. Van Epps Operator 10 Overdepth: Ft 
j. Owe~3 Levee Dig Volume CY 
0. P;ejean C. Operator pay Volume CY 
M. LaF'eu Beat Bucket Vol.: CY 
C. Dixon Mate 

Work Performed This Date: Performing jemobilization. Finalised removal of equipment from 
ceck. V.cWil!iarns/Va.~ Epps sat rroorlngs in Acjshnet River as per discussions with USAGE and 
CWENC. Barge wll be moored in rver overnight *or AM departure to MAT Marine yard tor barge 
disassembly. Completed a I jecon certificates for FWENC. 

Subcontractors, and WorK Perlormed: None 

Rental Equipment: JC9 Extending Forklif*., JOB Backhoe, Tadano 45 T crana Grove 22 T crane, 
Cat 375 excavator, amatt sxiff, Recon 6 

Safetv issues: No P. e 

Maintenance: Regu'ar Tia.'ntgnance on equipment 

Rcmarkg/Comments: 

f 
P'cject Manager 
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B|TjLN Bean Environmental L.LC. Date: Sunday 27-Aug-OO 

Daily Report of Operations Report No.: 

Project: Pre-Dasign Field Test, New Badford, MA Dredge: New Bedford 
Client: Foster Wheeler Environ mental Corp. Prof. Mgr.: Jeff McWllliams 
Weatnar: Sunny 
Labor Production Data 
Name Class Hours STRate Per Diem Cut 

ST OT DT Area SF 
P. Olivier Engineer Grade: Ft 

R. Van Epps Ooerator 8 Overdepth: Ft 
J. Owsns 
D. Prejean 

Levee 
C. Operator 

Dig Volume 
Day Volume 

CY 
CY 

M. LaFleur Boat Ducket Vol : Cv 

0. Dlxon Mate 

Wcrk Performed This Date: Pushed barge down river to MAT Marine yard for disassembly. 

Subcontractors, *nd Work Performed: None
 

Rental Equipment: Taaano ^5 tor. crane, work skiff.
 

Safety Issues: None
 

Malntanance: Peguier maintenance on eqJlprnent
 

Remarka/Comments:
 

Manager 



Bean Environmental L.L.C. Date; Monday 23-At'g 00 

Daily Report of Operations Report No.: 41 

Project: Pre-Des'gn Field Test. New Bedford, MA Dredge: Ne\v Bedford 
Client: Foster Wheeler Environmental Corp. Proj. Mgr,: JeH McWiiliams 
Weather: Smny 
Labor Production Data 
Name Class Hours ST Rata Pe' Diem Cut 

ST OT DT Area SF 

R. Olivier Engineer Grade: Ft 
R. Var Epps Operator 8 2 Ovsrdepth: Ft 
J. Owens Levee Dig Volume CY 
D. Praieen C. Operator Pay Volume Cv 

M. LoFlevr Beat Bucket Vol.: CY 
C. Dlxon MBIB 

Work Performed This Date; Disassemble barges and load onto trucks. 

Subcontractors, and Work Performed; None
 

Rental Equipment: Tadano 45 ton crane, work skltf.
 

Safety Issues: None
 

Maintenance: Regular maintenance on equipment
 

Remarks/Comments:
 

Project Manager 

"•̂ . •J')V".-! 



Bean Environmental L.L.C. Date: Tuesday 29-Aug-OO 

Daily Report of Operations Report No.: 

Project: P re-Design Field Tes*, Now Bedford, MA Dredge: New Bedford 
Client; Foster Wheeler Environments! Corp. Proj. Mgr: Jsff 
Weather: Sunny 
Labor Production Data 

Narre Class Hours ST Rate Per Diem Cut 
ST CT DT Araa SF 

R. O!ivi«r Engineer Grade: Ft 

R. Var Epps O aerator 8 2 Ove'depih: Ft 

J. Owens Levee Dig Volume CY 

D. Preiean C. Operator Fay Volume CY 

M. LaFleur Boat Bucket Vol.: CY 

C. Dixon Mate 

Work Performed This Date: Disassemble berges and load onto trucks. 

Subcontractors, and Work Performed: None 

Rental Equipment: Tadanc 45 ton crane, work skHt. 

Safety Issues: None 

Maintenance: Regular maintenanca on equipment 

Remarks/Comments: 

Prcjec: Manager 

II 30V:
 



Bean Environmental L.L.C. Date: Wednesday 30-Aug-OO 

Dally Report of Operations Report No.: 43 

Project: Pre-Design F^eld Test, New Bedford, MA Dredge: New Bedford 
Client: Foster Wheeler Environmental Corp. Proj. Mgr.: Jeff McW'Mams 
Weather: Sunny 
Labor Production Data 
Name Class Hours ST Rate Per Diem Cut 

ST or DT Area SF 

R. Olivier Engineer Grade: F: 
R. Van Epos Operator 8 2 Overctepth: Ft 
J. Owens Levee Dig Volume CY 

D Prejean C. Operate- Pay Volume CY 
M. LaFleur Boat Bucket Vol.: CY 

C. Dixon Mate 

Work Performed This Data; Disassemble barges and load onto trucks. 
McWiHams left sits today. 

Subcontractors, and Work Performed; None 

Rental Equipment: Tadano 45 ton crane, work skiff. 

Safety Issues: None 

Maintenance: Regular maintenance on equipment 

Remarks/Comments: 

roject Manager 



~n 



Appendix F
 
SPU System Log and Slurry Solids Concentration Data Summary
 

2001-017-0178 
7/12/01 



Definitions applicable for in-situ sediment and/or slurry mixtures 

W5 Weight of oven-dried solid particles 

wf Weight of f luid surrounding solid particles 

vs Volume of compressed, oven dried solid particles 

vw Volume of fluid surrounding solid particles 

w, Weight of solids and pore fluid 

v, Total volume of solids and pore fluid 

Vmix Flow velocity of the mixture measured in a pipe with diameter d [m/s] 

D Diameter of pipe in which the flow velocity of the mixture is measured [m] 

Definitions and formulas applied in calculations: 

Moisture content, which is defined as. Ww/ Ws This is used in geolechnical engineering 
and can be greater than 100 percent. [%] 

C Concentration which is defined as Ws/ V, . 

P s Density of the grains, is defined as Ws / Vs. [kg/m3] 

P s i tu !n-situ density of the soil or wet unit weight or wet density, is defined as W, / V, of the 
n-situ soil. 
[kg/m3] 
Mixture density, is defined as Wt / V, of the mixture [kg/m3] 

P w ore fluid density or fluid unit weight is defined as Wf/ Vf [kg/m3] 
In the case of New Bedford 1,014 Kg/m3 is used. 
Specific gravity of solid particles (grains) This is the unit weight of solids divided by 
he uni t weight of pure water. Because of the presence of organic material the specific 
gravity of the dredged material appeared to be 2.400 

P.T1 

Specific gravity of the in-situ sediment. This is the unit weight of the in-situ 
solids/water mixture divided by the unit weight of pure water 

pecific gravity of slurry mixture. This is the unit weight of a solids/water mixture 
divided by the unit weight of pure water 

>GW pecific gravity of (sea)water , which is the unit weight of the (sea)water divided by 
he uni t weight of pure water. The value of 1.026 it typically used for seawater (64.0 
)cf / 62.4 pcf). For this project, the fluid is assumed to be a mixture of fresh and salt 
vater and a fluid specific gravity of 1.014 was used in calculations [SGU] 

TABLE F-l 



c 

Prod sitll 

Prod silll At 

Prod JDS 

* mix 

Percent solids by weight, which is defined as Ws / W, times 100 

Percent solids by weight of insitu material is defined as: 
a,*Jp_sm,._ve.wl*ioo 
P situ * (ps - P w) 

Percent solids by weight of a slurry is defined as: 
P; *(pmi« - P w ) 

P mix * (Ps - P w) 

Percent volume concentration 
In the dredging industry the term "volume concentration" is commonly used to describe 
the ratio between the slurry density in the dredging process and the in situ density, anc 
is calculated by the term. 
1 0 0 x ( p m - p w ) / ( psitll- pw) 

This percent volume concentration can also be described as: 
100x(SG m -SG w ) / (SG s m i -SG w ) 

In-situ production rate is defined as: 
vm i x*0.25*7i*d2 * ( p  m i x - p w)/(Psitu - P w) [insitu m3/s] 

In-situ production calculated over a certain time interval is defined as: 
Prod Slt l l* At [insitu m3] 

Tons dry solid production is defined as: 
0.001 * At*0.25*7I*d2 *V mix * P s * ( P mix - P w) / (P s- P w) [tons] 

Volume of slurry mixture discharged is defined as:
 
At*vmix*0.25*7i*d2 [m3]
 

TABLE F-l (CONT.) 



New Bedford Harbor Super-fund Site, Pre-Design Field Test 

BEAN Environmental L.L.C., Test Dredge 

Summary of Daily SPU Reports 

• Date . ; . - . - . ;  . Day.;. • • - . 

Net Operational hrs 

Day Gum. 

: : Volum 

(soH+recit 
• : •  : ' : . • : y 

Day 

e Slurry 

c.water) 

d3 

Cum. 

Volume 

(soil-situ yd3) 

yd3 

Day Cum. 

Production 

: s.itu yd3/ 

Nett 

Hours 

Situ 

Density: 
kgfrrri 

Average 

Volume. 

Concentration 

% 

Volumes not logged ' . - ' 

(soil-situ : y d 3 ) : :  : . ' :  • 
• . . . ' y d ! • ' • • ' ' • ' • • ' • ' . • ' • 

Day correct.Curn. 

: . . Remarks . ' : ' • .  • 

10-Aug Thursday 

11-Aug Friday 

12-Aug Saturday 

13-Aug Sunday 255 891 193 76 1.270 23 72 265 Cumulative values. 

14-Aug Monday 460 7.15 1,522 2,413 340 533 74 1,280 24 605 

15-Aug 

16-Aug 

Tuesday 

Wednesday 

602 

5.93 

13 17 

19.10 

1,818 

, 

1,924 

4,231 

6,155 

325 

424 

858 

1,282 

54 

71 

1.380 

1,400 

18 

22 

930 

1.354 

rtn 17-Auq 

18-Aug 

Thursday 

Friday 

7.25 

3.33 

2635 

29.68 

2.509 

1,022 

8,664 

9,686 

537 

292 

1,819 

2,111 

74 

88 

1.410 

1,260 

22 

29 

27 

45 

1,918 

2,255 

TOTALS 29.68 9,686 2,111 AVERAGES 71 1,349 23 144 2,255 

REMARKS: 

See also SPU daily performance sheets 



New Bedford Harbor Superfund Site, Pre-Design Field Test 

BEAN Environmental L.L.C., Test Dredge 

Daily average insitu densities based on soil sample test results 

Date 

08/10-08/13 

Cut no 
dredged 

[-] 
6 

percentage 
of cut 

dredged 

[%] 
1 00% 

average 
excavation 

depth 
[«] 
2 6_4

[-]
 (0-14") 

sample codes 
applicable 

 [-]
8_4 (14-24") 5_3

 [-] 
 (14_24") 

wet unit 
weight 
[kg/m3] 

1,177 

wet unit 
weight 
[kg/m3] 

1,345 

wet unit 
weight 
[kg/m3] 

1,456 

cut average 
wet unit 
weight 
[kg/m3] 

1,270 

daily average 
wet unit 
weight 
[kg/m3] 

1,270 

14-Aug 7 
8 

100% 
44% 

2 
2 

B-A3 
8_4 

8_4 1,361 
1,238 

1,238 1,299 
1,238 1,281 

1 5-Aug 8 
5 

56% 
75% 

2 
2.1 

B-A3 
B-B2 5_3 6_4 

1,361 
1,482 1,454 1,275 

1,361 
1,404 1,386 

16-Aug 5 
4 
3 

25% 
100% 
45% 

2 
1.75 
1.6 

B-B2 
B-B2 
4_4 

5_3 
B-C1 

4_4 
1,485 
1,484 
1,358 

1,454 
1,290 

1,359 
1,485 
1,414 
1,324 1,404 

r 
m 
71 
to 

1 7-Aug 

18-Aug 

3 
2 
1 

1 
A 

55% 
1 00% 
50% 

50% 
25% 

1.8 
1.825 

3 

3 
4 

4 4 
B-B2 
B-A1 

B-C1 
B_4 

1,360 
1,486 
1,341 

1,290 
1,231 

1,360 
1,486 
1,341 

1,290 
1,231 

1,407 

1,266 



New Bedford Dredge Test 
SPU Histogram of Slurry Densities 

08/17/2000 

*&"$'i*f&rl *i ? " r<jT&£#%'f A. <C~3' - ' *- aKswSr T^ 

Tl 

era' 
c 
CD
 

T]
 

6-16% 16-27% 27-37% 37-47% 47-57% 
1.04-1.08 1.08-1.12 1.12-1.16 1.16-1.20 1.20-1.24 

% Solids by Volume 
Slurry Densities (t/m3) 



1 

60% 

50% 

40% 

§ 30% 
o 

20% 

10% 

New Bedford Dredge Test
 
SPU Histogram of Slurry Densities
 

08/18/2000 

:̂ ^^Xî ^^ f̂̂ ^^^? 

0% 

1.04-1.08 
1 0 - 2 7 % 

1.08-1.12 
27 - 43 % 

1.12-1.16 
43 - 59 % 

1.16-1.20 
59 - 76 % 

1.20-1.24 
76 - 92 % 

Slurry density t/m3 
% solids by volume 



[Date: August 10 to 13 2000 

Date: August 10 to 13 2000 conditions: rho_mix loop 3>l040kg/m3, rpm slurry pump>700 rpm. flow velocity in 250 mm flow tube>! 't/s 
water density specific gravity insitu density avg. % solids by weight tons dry solid/insitu volume 
[kg/m3] [Kg/m3] [kg/m3] of insitu material [TDS/situ m3] 
1015 2400 1270 35% 0 442 

total effective time period Flow slurry volume insitu tons dry solid % solids by weight % solids by weight '/• solids by weight V. volume concentration densi 
slurry pumping time analysed velocity discharged Production Production loop 1 loop 2 loop 3 loop 3 loop 

[min] [hr:mln:ss] [m/s] [metric tons] [%] [%] [%] [%] [kg/m 
average average [m3/hr] averagefmsitu m3/hr] average [tons/hr] average average average average averac 

total dredge period: 10 until 13 August 1.5 268 58 26 9.98% 6.78% 8.83% 21 64% 1,( 

total effective [min] max daily total [m3] daily total [insitu m3] daily total [tons] max max max max max 
153 2.9 681 147 65 46% 35% 35% 100% 1.; 

Missing datalog values between 14:10 and 16:05 due to error during saving: missing estimated quantity = 55 m3 

Date: August 10 to 13 2000 conditions:SGU Ioop3>1.040. rpm slurry pump>700 rpm. flow velocity in 250 mm flow tube>l ft/s 
water density specific gravity insitu density avg. % solids by weight short tons dry solid 
[kg/m3] [kg/m3] [kg/m3] of insitu material per insitu volume [TDS/cu-ft] 
1015 2400 1270 35% 0 014 

total effective time period Flow slurry volume insitu tons dry solid % solids by weight % solids by weight '/• solids by weight '/• volume concentration densii 
slurry pumping time analysed velocity discharged Production Production loop 1 loop 2 loop 3 loop 3 loop 

[min] [hr:min:ss] [ft/s] [%] !%] [%] f/O SOU 

average average [cy/hr] average [insitu cy'hr] average [short tons/hr] average average average average averac 

total dredge period: 10 until 13 August 5.0 351 76 28 9.98% 6.78% 8.83% 21.64% 1.C 

tolal effective [min] 
153 

max 
9 6 

daily total [cy] 
891 

daily tolal [insitu cy] 
193 

daily tolal [short tons] 
72 

max 
46% 

max 
35% 

max 
35% 

max 
100% 

max 
1 < 

Ojidicy •. ji-jei it "4 .10 and 16.05 due to error during saving, missing estimated q^ar,1.::/  72 c> 

TABLE F-4
 



[Date: August 142000 

Date: August 14 2000 conditions: rho mix loop 3>1040kg/m3, rpm slurry pump>700 rpm, flow velocity in 250 mm flow tube>1 Ws 
water density specific gravity insitu density avg. % solids by weight tons dry solid/insitu volume 
[kg/m3] Jkg/m3_l Ik_s/m3] of insitu material [TQS/situ m3] 
1015 2400 1280 36% 0459 

total effective time period Plow slurry volume insitu tons dry solid % solids by weight '/. solids by weight % solids by weight % volume concentration denslt 
slurry pumping time 

[min] 
analysed 

[hr:mln:ss] 
velocity 

[m/s] 
discharged Production Production 

(metric tons] 
loop 1 
[%) 

loop 2 
(%) 

loop 3 
[%l 

loop 3 
[%] 

loop : 
[kg/m: 

average average [m3/hr] averagelinsitu m3/hr) average [tons/hr] average average average average averag 
total dredge period: 08.18-17:46 1.4 253 56 26 11.19% 6.88% 9.44% 22.32% 1,0 

total effective [min] total gross [min] max daily total [m3] daily total (insitu m3] daily total [tons] max max max max max 
276 540 1 8 1164 260 119 35% 36% 35% 96% 1.2 

Date: August 14 2000 conditions :SGU Ioop3>1 040, rpm slurry pump>700 rpm, flow velocity in 250 mm flow tube>! 't/s 
water density specific gravity insitu density avg. % solids by weight Short tons dry solid 
[kg/m3] [kg/m3] [kg/m3] of insitu material per insitu volume [TDS/cu-ft] 
1015 2400 1280 36% 0.014 

total effective time period Flow slurry volume insitu tons dry solid % solids by weight % solids by weight '/• solids by weight % volume concentration density 

slurry pumping time 
(min] 

analysed 
(hr:mln:ss] 

velocity 
[ft/s] 

discharged Production Production loop 1 
I'/.] 

loop 2 
IV.] 

loop 3 
[%] 

loop 3 

!%] 
loop 3 
SOU 

average average (cy/hrj average [insitu cy/hr) average (short tons/rir] average average average average averagi 

total dredge period: 08:18-17:46 4.7 331 74 29 11.19% 6.88% 9.44% 22.32% 1.0', 

total effective (min] 
276 

total gross (min] 
540 

max 
6  1 

daily total [cy] 
1522 

daily total (insitu cy] 
340 

daily total (short tons] 
131 

max 
35% 

max 
36% 

max 
35% 

max 
96% 

max 
1.2f 

TABLE F-5
 



[Date: August 15 2000 

Date: August 152000 conditions: rho mix>l040kg/m3, rpm slurry pump>700 rpm, flow velocity in 250 mm flow lube>1 fl/s 

water density specific gravity insitu density avg. % solids by weight tons dry solid/insitu volume 
[kg/m3] [kg/m3] [kg/m3] of insitu material [TDS/situ m3] 

1015 2400 1380 46% 0.632 
effective slurry time period Flow slurry volume Insitu tons dry solid % solids by weight '/< solids by weight •/• solids by weight % volume concentration density 
pumping time analysed velocity discharged Production Production loop 1 loop 2 loop 3 loop 3 loop 3 

[min] [hr:min:ss] [m/s] [metric tons] [%] (•/.] [%] [%] [kg/m3] 

toial dredge period1 07 05-19'33 
average 

1.3 
average |m3/hr) 

231 
average[msiiu m3/hr] 

41 
average (tons/hr] 

26 
average 
1 1 05% 

average 
8.1 1% 

average 
1033% 

average 
1 7 85% 

average 
1,080 

snapshots: 08:08-08:24 1.3 231 48 30 13.26% 9.58% 11.97% 20.75% 1.091 
09:52-10:14 1.2 219 50 32 13.12% 12.16% 13.06% 22.88% 1,099 
12:36-12:57 1.5 257 50 32 12 37% 8.32% 1 1 .22% 19.56% 1,086 
17:44-18:18 1.5 261 61 39 13.76% 10.87% 13.41% 23 55% 1.101 
18:57-19:20 1.4 240 64 40 16.60% 1 1 54% 15.01% 26 48% 1.112 

loiai effective time [min] total gross [mm] max daily total |m3| daily tota l [msnu m3] daily loiai [ tons] max max max max max 
361 747 2.4 1390 2^8 157 36% 33% 36% 72% 1.278 

Date: August 15 2000 conditions: rho mix>1040kg/m3. rpm slurry pump>700 rpm, flow velocity in 250 mm flow lube^l ft/s 
water density specific gravity insitu density avg. % solids by weight Short tons dry solid 

[kg/m3] [kg/m3] [kg/m3] of insitu material per insitu volume [TDS/cu-'t] 
1015 2400 1380 46% 0020 

effective slurry time period Flow slurry volume insitu tons dry solid % solids by weight •/• solids by weight % solids by weight % volume concentration density 
pumping time analysed velocity discharged Production Production loop 1 loop 2 loop 3 loop 3 loop 3 

[min] [hr:mln:ss] [ft/s] SGU 

average average (cy/hr] average [msiiu cy/hr| average (short tons/hr] average average average average average 

total dredge period1 07'05-19 33 4 3 302 54 29 1 1 05% 8 1 1 % 10.33% 1 7 85% 1 080 

snapshots 08:08-08:24 4.3 302 63 33 13.26% 9.58% 1 1 .97% 20 75% 1.091 

09:52-10:14 4.1 287 66 35 13.12% 12 16% 13.06% 22.88% 1.099 

12:36-12:57 4.8 336 66 35 12.37% 8.32% 1 1 .22% 1 9 56% 1.086 

17:44-18:18 4.8 341 80 43 13.76% 10.87% 13.41% 23.55% 1.101 

18:57-19:20 4.5 314 83 44 16 60% 11.54% 15.01% 26.48% 1.112 

total gross [min] max saiiy total [cy] da:",1 !c:a! ['."s:'.'j cy! max max max 

361 747 7.9 1816 325 1 7T 36% 33% 71̂  

TABLE F-6
 



[Date: August 16 2000 

Date: August 16 2000 conditions: rho mix>1040kg/m3. rpm slurry pump>700 rpm. (low velocity m 250 mm flow lube>1 (t/s 
water density specific gravity insitu densily avg. % solids by weigni tons dry solid/msitu volume 

[kg/m3l [kg/m3l [kg/m3] of insitu material [TDS/silu m3] 
1015 2400 1400 48% 0.667 

effective slurry time period Flow slurry volume Insitu tons dry solid % solids by weight % solids by weight % solids by weight % volume concentration density 
pumping time 

jmin] 
analysed 

[hr:mln:ss] 
velocity 

[m/s] 
discharged Production Production 

[metric tons] 
loop 1 

[•/.] 
loop 2 

(%] 
loop 3 

[%] 
loop 3 

[%] 
loop 3 

[kg/m3] 
average average |m3/nr| average(msi!u m3/hr| average [lons/hr] average average average average average 

loiai dredge period. 11:02-19:23 1.4 248 55 36 14 24% 9 76% 13.15% 22.02% 1.100 
snapshots: 11:02-11:29 1.7 292 65 43 13.29% 10.94% 13.27% 22.32% 1,101 

11:33-11:38 2.0 352 68 45 11.71% 8.57% 11.75% 19.33% 1,089 
12:04-12:19 1.4 254 68 46 18.11% 11.78% 15.85% 26.83% 1,118 
12:51-13:07 1.5 260 67 45 17.59% 11.74% 15.18% 25.74% 1,1 14 

13:14-13.30 1.4 250 68 45 17.44% 11.94% 16.08% 27.08% 1,119 
14:02-15:05 1.4 256 62 42 15.61% 10.50% 14.54% 24.36% 1.109 
17:00-17:14 1.2 216 70 47 20.04% 14.43% 18.75% 32.32% 1.139 
17:27-18:07 1.2 215 66 44 18.77% 13.96% 17.96% 30.68% 1,133 
18:34-19:02 1.2 216 70 47 19 50% 1548% 18.94% 32.55% 1,140 

lotal effective lime (mini total gross (mm) max daily total |m3) daily total [msilu m3) daily total [Ions) max max max max max 
356 500 2.2 1471 324 216 33% 30% 32% 59% 1.241 

Date: August 16 2000 conditions: rho mix>1040kg/m3, rpm slurry pump>700 rpm. flow velocity in 250 mm flow lube>l ft/s 

water density specific gravity insitu density avg. % solids by weight short tons dry solid 
[kg/m3] [kQ/m3] [kg/m3] of insitu material jjer insitu volume [TOS/cu-ft] 

1015 2400 1400 48% 0.021 
effective slurry time period Flow slurry volume Insitu tons dry solid % solids by weight % solids by weight % solids by weight % volume concentration density 
pumping time 

[mln] 
analysed 

[hr:mln:ssj 
velocity 

[ft/s] 
discharged Production Production loop 1 

[%] 
loop 2 

[%1 
loop 3 

(•/,] 
loop 3 

(•/,} 
loop 3 
SOU 

total dredge period: 1V.02-19.23 
average 

4.6 
average [cy/hr] 

325 
average (insitu cy/hr] 

71 
average (short lons/hr] 

40 
average 
14.24% 

average 
9.76% 

average 
13 15% 

average 
22.02% 

average 
1.100 

snapshots: 11:02-11:29 5.4 381 85 48 13.29% 10.94% 13.27% 22.32% 1.101 
11:33-11:38 6.5 460 89 50 11.71% 8.57% 11.75% 19.33% 1.089 
12:04-12:19 4.7 333 89 50 18.11% 11.78% 15.85% 26.83% 1.118 
12:51-13:07 4.8 340 88 49 17.59% 1 1 .74% 15.18% 25.74% 1,114 

13:14-13:30 4.6 326 88 50 17.44% 11.94% 16.08% 27.08% 1.119 
14:02-15:05 4.8 335 82 46 15.61% 10.50% 14.54% 24.36% 1.109 
17:00-17:14 4.0 283 91 51 20.04% 14.43% 18.75% 32.32% 1.139 
17:27-18:07 4.0 281 86 48 18.77% 13.96% 17.96% 30.68% 1,133 
18:34-19:02 4.0 282 92 52 19.50% 1548% 18.94% 32.55% 1.140 

total effective time [min] 
356 

total gross (mm) 
500 

max 
7.1 

daily total [cyl 
1924 

daily total [insitu cy] 
424 

daily total [short tons] 
236 

max 
33% 

max 
30% 

max 
32% 

max 
59% 

max 
1.241 

TABLE F-7
 



Date: August 17 2000 [ 

Date: August 17 2000 conditions: rho mix>1040kg/m3, rpm slurry pump>700 rpm, flow velocity in 250 mm (low tube>i ft/s 
water density specific gravity insitu density avg. % solids by weight tons dry solid/insitu volume 
[kg/m3] |kg/m3l [kg/m3| of insitu material [TOS/situ m3J 
1015 2400 1410 49% 0684 

total effective time period Flow slurry volume insitu tons dry solid % solids by weight % solids by weight % solids by weight % volume concentration densit 
slurry pumping time 

'min] 
analysed 

^hr.min:ss] 
velocity 

[m/s] 
discharged Production Production 

[metric tons] 
loop 1 
{%] 

loop 2 
I'M 

loop 3 
I'M 

loop 3 

[%l 
loop 2 

[kg/m3 
average average [m3/hr] average[insitu m3/hr] average [tons/Mr] average average average average averag 

total dredge period: 10:26:-19:44 1.5 265 57 39 13.67% 9.47% 13.08% 21.38% 1.0 
snapshots. 11.07-11:43 1.2 213 72 49 20.19% 17.54% 19.94% 33.78% 1,1 

11 -.53-1 2.22 V1 203 69 47 19.67% 17.60% 20.03% 33.94% 1.1 
13:55-14:35 1.4 240 61 42 16.56% 11.37% 15.44% 25.46% 1,1 
15:02-15:17 1.4 247 82 56 19.12% 16.14% 19.75% 33.28% 1,1 
16:09-16:23 1.9 332 81 56 17.26% 9.82% 15.04% 24.55% 1,1 
17:45-18:29 1.8 325 78 53 14 63% 9 75% 14.60% 23.91% 1,1 

total effective [min] total gross [min] max daily total [m3] daily total [insitu m3j daily total [tons] max max max max max 
435 559 2.1 1919 410 281 33% 31% 33% 60% 1,2 

missing: datalog values between 19:44 and 20:06: estimated 20 m3 

Date. August 17 2000 conditions: rho_mix>1040kg/m3. rpm slurry pump>700 rpm. flow velocity in 250 mm flow tube>i ft/s 
water density specific gravity insitu density avg. % solids by weight short tons dry solid 
[kg/m3l |kg/m3] [kg/m3] of insitu material per insitu volume [TDS/cu-ft] 
1015 2400 1410 49% 0021 

total effective time period Flow slurry volume insitu tons dry solid •/• solids by weight % solids by weight % solids by weight '/, volume concentration densit; 
slurry pumping time analysed velocity discharged Production Production loop 1 loop 2 loop 3 loop 3 loop 3 

[min] [hr:mln:ss] (ft/s) [%] (%] [%] [%] SOU 

average average [cy/nrj average jinsitu cy/hr] average [short tons/hr] average average average average averag 
total dredge period: 10.26-19:44 4.9 346 74 43 13 67% 9 47% 13.08% 21.38% 1.0 

snapshots: 11:07-11:43 4.0 279 94 54 20.19% 17 54% 19.94% 33.78% 1.1 
11:53-12:22 3.8 265 90 52 19.67% 1760% 20.03% 33.94% 1.1 

13:55-14:35 4.5 314 80 46 16.56% 11.37% 15.44% 25.46% 1.1 
15:02-15:17 4.6 323 108 62 19.12% 16.14% 19.75% 33.28% 1.1 
16.09-16:23 6.2 434 107 61 17.26% 9.82% 15.04% 24.55% 1.1 
17:45-18:29 6.0 425 102 59 14.63% 9.75% 14.60% 23.91% 1.1 

| 

totai effective (min) I total gross [min] max daily total [cy] da»y iolai jinsitu cyj oaiiy total [short tons] max max max max max 
435 559 7.0 2509 537 309 33% 31% 33% 60% 1.2 

missing: datalog values between 19:44 and 20:06: estimated = 27 cy 

TABLE F-8
 



oean environmental L.L.^. 
PRODUCTION SUMMARY REPORT 

Pre-Oesign Dredge Tesl 
NEW BEDFORD SUPERFUND SITE 

August 2000 

[Data: August 18 2000 

Date: August 18 2000 conditions: rhojnix loop 3>1040kg/m3, rpm slurry pump>700 rpm, flow velocity in 250 mm flow iube>1 ft/s 
water density specific gravity insitu density avg. % solids by weight tons dry solid/insitu volume 
[kg/m3l [kg/mS] [kg/m3l of insitu material (TOS/situ m3] 
1015 2400 1260 34% 0425 

total effective time period Flow slurry volume Insitu tons dry solid % solids by weight % solids by weight % solids by weight % volume concentration density 
slurry pumping time analysed velocity discharged Production Production loop 1 loop 2 loop 3 loop 3 loop 3 

[min] [hr:mln:ss] Ms] [metric tons] ['/•I 
average average |m3/hr) average(:nsitu m3/hr| average [tons/hr| average average average average average 

total dredge period: 11 16-18:55 1.3 235 67 29 1094% 8 97% 11.02% 28 60% 1,08 

snapshots: 12:31-12:45 14 249 88 38 14.25% 10.74% 13.60% 35.54% 1,10 

16:32-16:51 1.0 168 71 30 15.31% 15.49% 15.87% 42.02% 1.11 
16:57-17:27 1.2 203 87 37 1592% 15.39% 16.22% 43.02% 1,12 

1738-17:45 1.2 218 121 51 18.65% 18.89% 20.22% 55.45% 1.15 

total effective [minj total gross [min] max daily total [m3] daily total [insitu m3] daily total (tons) max max max max max 
200 459 3.7 781 223 95 30% 29% 29% 84% 1,22 

Missing dalalog values between 10:40 and 11:16 due to breakdown datalog computer: missing estimated quantity » 34 m3 

Date: August 18 2000 conditions:SGU Ioop3>1 040, rpm slurry pump>700 rpm, flow velocity in 250 mm flow lube>l ft/s 
water density specific gravity insitu density avg. % solids by weight short tons dry solid 
[kg/m3] (kg/mS] [kg/m3] of insiiu material per insitu volume [TDS/cu-fil 
1015 2400 1260 34% 0013 

total effective time period Flow slurry volume insitu tons dry solid % solids by weight % solids by weight % solids by weight % volume concentration density 
slurry pumping time analysed velocity discharged Production Production loop 1 loop 2 loop 3 loop 3 loop 3 

[min] [hr:mln:ss] [ft/s] [%] [%] I'/-] [%] SOU 

average average [cy/hr] average [insiiu cy/hr] average [short lons/hr] average average average average average 

tolal dredge period 11-16-18-55 4  4 307 88 31 1094% 8 97% 11.02% 28 60% 1 08' 

snapshots 12:31-12.45 4.6 326 116 41 14.25% 10.74% 13.60% 35.54% 1.10; 

16:32-16:51 3.1 220 93 33 15.31% 15.49% 15.87% 42.02% 1.11! 

16:57-17:27 3.8 266 114 41 1 5 92% 15.39% 16.22% 43.02% 1 12' 

17:38-1745 4.0 285 158 57 18.65% 1 8 89% 20.22% 55.45% 1.15 

total effective (min] 
200 

total gross [mm) 
459 

max 
123 

daily total (cy) 
1022 

daily total [insitu cy) 
292 

daily total [short Ions] 
105 

max 
30% 

max 
29% 

max 
29% 

max 
84% 

max 
1 22: 

Missing dalalog values between 10.40 and 11:16 due to breakdown of computer: missing estimated quantity = 45 cy 

TABLE F-9 

Printed On: 12/19/00 
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08-02 data logging 
Elevation in US feet 

1000 2000 3000 4000 5000 

No. of loggings 

08-02-00 Position logging 

positions shown are US survey feet ( Easting ) 
814466.65
 

814466.60
 

814466.55
 

814466.50 

814466.45>«"*

814466.40
 

814466.35
 

814466.30
 
0 1000 2000 3000 4000 5000 

08-02-00 position check 

positions shown are US survey feet ( Northing ) 
2701 1 24 90 

2701 124 85 
:

2701 124 80 
: 

2701 124 75 
:

2701 124 70 
. — . . — . ; 

2701 1 24 65 

2701124 60 

2701 124 55 
....... . - — — .. ;


2701 124 50 
. . ; 

2701 124 45 

() 1000 2000 3000 4000 5000 

FIGURE G-l
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FOSTER ® WHEELER
 
FOSTER WHEELER ENVIRONMENTAL CORPORATION 

133 FEDERAL STREET, BOSTON, MASSACHUSETTS 0211O 

MVTJ | |BEAN ENVIRONMENTAL, L.L.C. 
f _1 I ST. CHARLES AVE., SUITE 500 

INEW ORLEANS, LA 70130 

CUT 5 PRE- DREDGE SURVEY: AUGUST 5TH. 2000
 

NOTES: 

1.	 SURVEY DATA PROVIDED BY BEAN 
ENVIRONMENTAL LLC. 

2.	 ALL DEPTHS ARE RELATIVE TO M.L.LW. 
(i.e. 5.8 is 5.8 ft M.L.L.W.). 

3.	 "+" DENOTES ELEVATION ABOVE TARGET 
ELEVATION (UNDER DREDGING). 

FIGURE G-2 

NEW BEDFORD HARBOR SUPERFUND SITE
 
NEW BEDFORD, MASSACHUSETTS
 

CUT 5 
CUT 5 FIELD TARGET DREDGE DEPTHS ACCURACY EVALUATION 

SCALE: AS SHOWN 

CAD FILE: MNBETS01 -A1 .DWG 



FOSTER WHEELER 
FOSTER WHEELER ENVIRONMENTAL CORPORATION 

1	 133 FEDERAL STREET, BOSTON, MASSACHUSETTS O211O 

BEAN ENVIRONMENTAL, L.L.C. 
ST. CHARLES AVE., SUITE 500 BEUI NEW ORLEANS. LA 70130 

POST DREDGE SURVEY: 19TH. 2000
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CUT 5 TARGET DEPTHS
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 POST DREDGE SURVEY 

NOTES: 

1.	 SURVEY DATA PROVIDED BY BEAN
 
ENVIRONMENTAL LLC.
 

2.	 ALL DEPTHS ARE RELATIVE TO M.L.L.W. 
(i.e. 5.8 is 5.8 ft M.L.L.W.). 

3.	 "+" DENOTES ELEVATION ABOVE TARGET 
ELEVATION (UNDER DREDGING). 

FIGURE G-3 

NEW BEDFORD HARBOR SUPERFUND SITE 
NEW BEDFORD, MASSACHUSETTS 

CUT 5 
ACCURACY EVALUATION 

SCALE: AS SHOWN 

FILE: MNBETS02-A1.DWG 



FOSTER WHEELER 
FOSTER WHEELER SNVIRONMENTAt. CORPORATION 

133 FEDERAL STREET, BOSTON, MASSACHUSETTS O211O 

BEAN ENVIRONMENTAL, L.L.C. 
ST. CHARLES AVE.. SUITE 500 
NEW ORLEANS, LA 70130 

CUT 6 PRE-DREDGE SURVEY: AUGUST 5TH. 2000 

I 
NOTES: 

1.	 SURVEY DATA PROVIDED BY BEAN 
ENVIRONMENTAL LLC. 

2.	 ALL DEPTHS ARE RELATIVE TO M.LLW. 
(i.e. 5.8 is 5.8 ft M.L.L.W.). 

3.	 "+" DENOTES ELEVATION ABOVE TARGET 
ELEVATION (UNDER DREDGING). 

FIGURE G-4 

NEW BEDFORD HARBOR SUPERFUND SITE 
NEW BEDFORD, MASSACHUSETTS 

CUT 6 FIELD TARGET DREDGE DEPTHS CUT 6 
ACCURACY EVALUATION 

SCALE: AS SHOWN 

CAD FILE: MNBETS04-A1 .DWG 



FOSTER WHEELER 
FOSTER WHEELER ENVIRONMENTAL CORPORATION 

133 FEDERAL STREET, BOSTON, MASSACHUSETTS O211O 

BEAN ENVIRONMENTAL, L.L.C. 
ST. CHARLES AVE., SUITE 500 BEiN NEW ORLEANS, LA 70130 
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CUT 6 POST DREDGE SURVEY: AUGUST 19TH. 2000 

•*

'L^

 v

 "v^

 -J v

 *>^ '^

 • 

 *v^ 

NOTES: 

1. SURVEY DATA PROVIDED BY BEAN 
ENVIRONMENTAL LLC. 

2. ALL DEPTHS ARE RELATIVE TO M.LLW. 
(i.e. 5.8 is 5.8 ft M.L.L.W.). 

3. "+" DENOTES ELEVATION ABOVE TARGET 
ELEVATION (UNDER DREDGING). 
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CUT 6 TARGET DEPTHS  POST DREDGE SURVEY 
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NEW BEDFORD HARBOR SUPERFUND SITE 

NEW BEDFORD, MASSACHUSETTS 

CUT 6 
ACCURACY EVALUATION 

SCALE: AS SHOWN 

CAD FILE: MNBETS05-A1 .DWG 



FOSTER WHEELER
 
FOSTER WHEELER ENVIRONMENT At CORPORATION 

133 FEDERAL STREET. BOSTON, MASSACHUSETTS O211O 

BEAN ENVIRONMENTAL, L.L.C. 
ST. CHARLES AVE., SUITE 500 
NEW ORLEANS, LA 70130 

CUT 7 PRE DREDGE SURVEY: AUGUST 5TH. 2000 

V	 V V '^ -A..V V V 

NOTES: 

1.	 SURVEY DATA PROVIDED BY BEAN 
ENVIRONMENTAL LLC. 

2.	 ALL DEPTHS ARE RELATIVE TO M.LLW. 
(i.e. 5.8 is 5.8 ft M.L.L.W.). 

3.	 "+" DENOTES ELEVATION ABOVE TARGET 
ELEVATION (UNDER DREDGING). 

FIGURE G-6 

NEW BEDFORD HARBOR SUPERFUND SITE 

NEW BEDFORD, MASSACHUSETTS 

CUT 7 
CUT 7 FIELD TARGET DREDGE DEPTHS ACCURACY EVALUATION 

SCALE: AS SHOWN 

CAD FILE: MNBETS07-A1 .DWG 



FOSTER WHEELER 
FOSTER WHEELER ENVIRONMENTAL CORPORATION 

133 FEDERAL STREET, BOSTON, MASSACHUSETTS O211O 

BEAN ENVIRONMENTAL
ST. CHARLES AVE., SUITE 500 
NEW ORLEANS, LA 70130 

 LLC. 

******** 
** ** ** ** 

CUT 7 POST DREDGE SURVEY: AUGUST 19TH. 20.0.0. 

NOTES: 

1.	 SURVEY DATA PROVIDED BY BEAN 
ENVIRONMENTAL LLC. 

2.	 ALL DEPTHS ARE RELATIVE TO M.LLW. 
(i.e. 5.8 is 5.8 ft M.LLW.). 

3.	 "+" DENOTES ELEVATION ABOVE TARGET 
ELEVATION (UNDER DREDGING). 

FIGURE G-7 

NEW BEDFORD HARBOR SUPERFUND SITE
 
NEW BEDFORD, MASSACHUSETTS
 

CUT 7
CUT 7 TARGET DEPTHS - POST DREDGE SURVEY 

ACCURACY EVALUATION 

SCALE: AS SHOWN 

CAD FILE: MNBETS11 -1A.DWG 
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CUT 8 PRE DREDGE SURVEY: AUGUST 5TH. 2000 
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NOTES: 

1. SURVEY DATA PROVIDED BY BEAN 
ENVIRONMENTAL LLC. 

2. ALL DEPTHS ARE RELATIVE TO M.L.L.W. 
(i.e. 5.8 is 5.8 ft M.L.L.W.). 

3. "+" DENOTES ELEVATION ABOVE TARGET 
ELEVATION (UNDER DREDGING). 

FIGURE G-8 

NEW BEDFORD HARBOR SUPERFUND SITE 

NEW BEDFORD, MASSACHUSETTS 

CUT 8
CUT 8 FIELD TARGET DREDGE DEPTHS 

ACCURACY EVALUATION 

SCALE: AS SHOWN 

CAD FILE: MNBETS10-A1.DWG 
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CUT 8 TARGET DEPTHS - POST DREDGE SURVEY
 

CAD FILE: MNBETS08-A1 .DWG 

FOSTER WHEELER 
FOSTER WHEELER ENVIRONMENTAL CORPORATION 

133 FEDERAL STREET, BOSTON, MASSACHUSETTS 0211O 

BEAN ENVIRONMENTAL. LLC. 
ST. CHARLES AVE., SUITE 500 
NEW ORLEANS, LA 70130 

NOTES: 

1.	 SURVEY DATA PROVIDED BY BEAN
 
ENVIRONMENTAL LLC.
 

2.	 ALL DEPTHS ARE RELATIVE TO M.L.LW. 
(i.e. 5.8 is 5.8 ft M.L.LW.). 

3.	 "+" DENOTES ELEVATION ABOVE TARGET 
ELEVATION (UNDER DREDGING). 

FIGURE G-9 

NEW BEDFORD HARBOR SUPERFUND SITE 

NEW BEDFORD, MASSACHUSETTS 

CUT 8 
ACCURACY EVALUATION 

SCALE: AS SHOWN 
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New Bedford Dredge Test
 
Cut6
 

DTM datapoints used for accuracy evaluation
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FIGURE H-l 



New Bedford Dredge Test 
Dredging Accuracy Evalaution - Cut 6 (including slopes) 
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Deviation from target elevation per 0.1 feet FIGURE H-2 
(negative is a higher level, positive is a lower level) 



New Bedford Dredge Test 
Dredging Accuracy Evaluation Cut 7 (including slopes) 
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Deviation from target elevation per 0.1 feet 
(negative is a higher level, positive is alower level) FIGURE H-3 



800 

New Bedford Dredge Test 
Dredging Accuracy Evaluation Cut 8 (including slopes) 

0.3-0.4 : 0.4-0.5 i 0.5-0.6 

Deviation of target elevation per 0.1 feet 
(negative is a higher level, positive is a lower level) FIGURE H-4 



-0.9 -p.6 -Q.3 0,0 0,3 0.6 

FT. 
VARIANCE BETWEEN POST DREDGE SURVEY (BELLC) AND TARGET DREDGE DEPTHS
 

CUT A CUT 1 CUT 2 CUT 3 CUT 4 CUT 5 CUT 6 CUT 7 CUT 8
 

FIGURE H-5 
NEW BEDFORD HARBOR SUPERFUND SITE FOSTER WHEELER 

NEW BEDFORD, MASSACHUSETTS 
FOSTER WHEELER ENVIRONMENTAL CORPORATION 

133 FEDERAL STREET, BOSTON. MASSACHUSETTS 02110 VARIANCE BETWEEN 
POST DREDGE SURVEY (BELLC) 

BEAN ENVIRONMENTAL, L.L.C. 
ST. CHARLES AVE.. SUITE 500 AND TARGET DREDGE DEPTHS 
NEW ORLEANS, LA 70120 

SCALE: AS SHOWN 

CAD FILE: 29088db011A-1 .DWG 



TARGET DREDGING DEPTHS AS INPUT INTO CMS 
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CAD FILE: 29088db009A-1.DWG 

FIGURE H-6 

NEW BEDFORD HARBOR SUPERFUND SITE 
NEW BEDFORD, MASSACHUSETTS 

DREDGE RESULTS AS 
LOGGED BY CMS 

SCALE: AS SHOWN 



1,3 g,0 2,7

DEPTH IN FT. TARGET CUT THICKNESS (DEPTH OF CUT) 

CUT A CUT 1 CUT 2 CUT 3 CUT 4 CUT 5 CUT 6 CUT 7 CUT 8 
•̂̂ » 

•f L •" \ • • • 

1.8' 

1.7* 

%+ + -f 

 3,0 4.0 FOSTER W WHEELER 
fOOTSR WIVBJSI mVHOHMBtTAL COWOHATSCN 

» MDBML »TTWfT. BOffTOK MAMACHUaBTTS 

BEAN ENVIRONMENTAL, L.L.C. 
ST. CHARLES AVE., SUITE 500 
NEW ORLEANS, LA 70130 

+ 
2.0' 2.7' 

a 

rt 3 «' cj U 

2.0' t,7' ' 

t t
+ 1 I + 

2  4'71,0 1,7 1,8 2,0 ^^_ |̂0 |° 

DEPTH IN FT. ACTUAL CUT THICKNESS (DEPTH OF CUT) 

CUT A CUT 1 CUT 2 CUT 3 CUT 4 CUT 5 CUT 6 CUT 7 CUT 8
 

FIGURE H-7 
NEW BEDFORD HARBOR SUPERFUND SITE
 

NEW BEDFORD, MASSACHUSETTS
 

DEPTH OF
 
CUT DREDGED BASED ON
 

POST DREDGE SURVEY (BELLC)
 
SCALE: AS SHOWN 

CAD FILE: 29088db006A-1 .DWG 
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New Bedford Harbor Superfund Site, Pre-Design Field Test 

BEAN Environmental L.L.C., Test Dredge 

Production Report Summary 

Volume Calculations Date: August 30-2000 

Removed volumes per 30' x 110' Cut 

Survey 

8/14/2000

8/16/2000

8/16/2000

8/18/2000

8/19/2000

 evening 

 morning 

 evening 

 morning 

 morning 

No. 

2 

3 

4 

5 

6 

Production Date 

Aug-14 

Aug-15 

Aug-16 

Aug-17 

Aug-18 

Cut A 

(cy) 

152 

Cut1 

(cv) 

382 

Cut 2 

(cvl 

244 

Cut3 

(cv) 

204 

260 

Cut 4 

( C V ) 

236 

270 

Cut 5 

(cv) 

243 

275 

Cute 

lev) 
252 

233 

221 

236 

Cut 7 

lev] 
267 

227 

247 

Cut 8 

(cv) 

244 

260 

Cut 9 

(cv) 

43 

58 

TOTAL 

(cvl 

2384 

Average Volume 152 382 244 232 253 259 236 247 252 51 2308 

Dredged cuts per day 

Production Date Cut A Cut1 Cut 2 Cut3 Cut 4 Cut 5 Cu te Cut 7 Cut 8 Cut 9 TOTAL 

Aug-14 

Aug-15 

Aug-16 

Aug-17 

Aug-18 1 

0.5 

0.5 

\ 
0 4 7 

053 

1 

0 75 

0 2 5 

1 1 0.44 
0 56 

1 

Dredge volume per day (based on average volume per cut and dredged cuts per day) 

Production Date Cut A r; ,j > 1 ,-.., : ,™ , . o C-J '4 c.,.  -,.: •' -:_.. : .-_. j -;_7,,: 

Aug-14 

Aug-15 

Aug-16 

Aug-17 

Aug-18 152 

191 

191 

244 

109 

123 

253 

194 

65 

235 247 111 
141 

51 645 

335 

427 

558 

343 

Totals 152 382 244 232 253 259 236 247 252 51 2308 





Pre-Design Field Test - Dredge Technology Evaluation Report Appendix J 
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APPENDIX J - DREDGE TEST AREA CONTAMINANT CHARACTERIZATION
 

PRE-DESIGN FIELD TEST - DREDGE TECHNOLOGY EVALUATION REPORT
 

NEW BEDFORD HARBOR SUPERFUND SITE
 

J.I INTRODUCTION 

The Pre-Design Field Test (PDFT) was undertaken to evaluate the performance of a dredge 
system being considered for use at the New Bedford Harbor Superfund Site. The objectives of 
the Pre-Design Field Test included: 1) evaluating actual dredge performance relative to removal 
of contaminated sediments; 2) evaluating the dredge's ability to minimize environmental impact 
to water quality by measuring the extent of contaminated sediment resuspension; and 
3) evaluating the dredge's ability to operate within acceptable air quality levels. The technology 
selected for the study was a hydraulic excavator equipped with a slurry-processing unit (provided 
and operated by Bean Environmental LLC). 

The evaluation of the dredge performance relative to removal of contaminated sediments 
included two components: 1) The first (primary) goal was to evaluate the dredge's ability to 
remove contaminated sediments to a given depth horizon relative to the dredging plan (Foster 
Wheeler Environmental Corporation - FWENC, 2000a). Results of this analysis are reported 
within Section 3 of the main report; and 2) A secondary objective was to determine how 
effectively the dredging technology could remove contaminated sediments within the test area by 
comparing pre and post dredge PCB concentrations. This information was used to determine 
overall PCB mass removal efficiency and to evaluate the effectiveness of this technology with 
regard to site-specific cleanup levels under the conditions of the PDFT. Results of this 
evaluation are reported in this Appendix. 

The PDFT was performed in August 2000 in a 100-foot by 550-foot (31m x 168m) area within 
New Bedford's Upper Harbor (Figure J - l ) referred to in this Appendix as the "test area". Prior 
to dredging, a series of sediment cores were collected in this area. Cores were split into 1-foot 
(0.3m) sections to undergo PCB analysis. Geostatistical methods were used to map the initial 
PCB concentration in sediments in 1-foot (0.3m) horizons over the test area. Following 
dredging, sediment cores were collected in the test area at the same locations as the cores taken 
before dredging and analyzed for PCBs. The results were then mapped over the test area. 
Comparison of the pre- and post-dredging PCB data allowed for assessment of the PCB removal 
efficiency of the dredging system during the PDFT. 

Characterization of surface sediments within the test area prior to dredging indicated a high silt-
clay content and a high water content (32-43% solids by weight). Therefore, it was envisioned 
suspension of material during dredging and sloughing of the sediment adjacent to the dredged 
area could re-contaminate the test area (especially along the boundaries) either during or shortly 
after dredging was completed in a specific area. To evaluate the extent of this potential re
contamination, post-dredging surface grab samples were collected at each core location, as well 
as at a series of other locations within the test area. 
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This Appendix reports on the comparison of the pre- and post-dredge PCB concentrations as part 
of the overall efficiency evaluation. The work represents a joint effort by the U.S. EPA 
(Region I and ORD), the U.S. Army Corps of Engineers (USAGE, New England District), and 
ENSR International (under contract DACW 33-96-D-004 to the USAGE). The results of the 
water quality monitoring and air quality monitoring can be found in Appendices K. and L, 
respectively. 

J.2 METHODS 

J.2.1 Selection of Sampling Locations 

A systematic grid of 30 sampling points was assigned to the original 100-foot by 400-foot 
(31m x 122m) dredging test area (cuts 1-14 in Figure J-2). These sampling points are labeled as 
EPA I through EPA 30 in Figure J-2. Spacing of the sampling points was designed to allow for 
adequate characterization of the pre-dredge PCB concentrations within the test area to assist in 
development of the dredge plan. The spacing and number of sampling points also allowed for 
performance of statistically valid comparisons between pre- and post- dredging concentrations to 
assess the ability of the dredge to achieve target cleanup levels within the test area. 

Prior to the start of the dredging, the original test area was expanded 150 feet (46 m) to the west 
into the adjacent deeper water (cuts A-E in Figure J-2) to permit more dredge volume should it 
have been needed over the course of the PDFT. Consequently, the existing sampling grid was 
expanded into this area, with an additional 10 sampling points established and sampled prior to 
the start of dredging. Post-dredge samples were collected at the same locations as the pre-dredge 
samples with the addition of sampling point EPA 31. This sample point was added to allow for 
characterization of post-dredge sediment conditions in the portion of cut A of the provisional 
area that was ultimately dredged (Figure J-2). Target and actual sampling locations are presented 
in Table J-l. 

Additional post-dredge grab samples were collected at other locations within the test area. These 
grabs were taken with the goal of assessing surficial sediment contaminant levels within the first 
0-2 cm (0-0.8 inches) immediately after dredging. The specific target locations for these grabs 
were not determined prior to sampling. Rather, the general area and spacing were established, 
with the actual locations determined as the sampling crew worked around the shifting dredge-
anchor system. The grab sampling included locations near the center of each dredge cut as well 
as closely spaced locations along two transects crossing cut 1. Transects were located in Cut 1 to 
assess potential worst case conditions for recontamination of the dredge area due to sloughing. 
Cut 1 was chosen for this assessment because it was bordered on three sides by undredged areas 
containing thick layers of contaminated silt. Actual sampling locations are presented in 
Figure J-2 and in Table J-l. 

J.2.2 Pre-Dredge Sediment Collection 

Sediment core samples were collected at 40 stations including the 30 samples from the original 
100-foot x 400-foot (31m x 122m) dredge footprint of the test area and the 10 additional samples 
from the expanded test area located immediately to the west (Figure J-2). Samples were 
collected using 2.625-inch (6.668cm) outside diameter push-core barrels (clear polycarbonate 
liners) that were outfitted with an internal piston for maximizing recovery and for maintaining 
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the stratigraphy within the core samples. The sampling platform used for the effort was a 26-foot 
Carolina Skiff. The vessel was equipped with a center moon-pool well and A-frame for 
deploying and recovering sampling equipment and a 3-point anchoring system for accurate vessel 
positioning. Coring operations were performed by TG&B, Inc. 

Sampling was accomplished by mounting a bearing plate and extension pole atop a length of 
polycarbonate liner. The piston was positioned inside at the bottom of the liner, and an attached 
cable was led up inside the liner and out through the top of the bearing plate. At each station the 
depth was accurately recorded and transferred to the rigging of the sampling equipment along 
with a second mark with a differential of +4 feet (1.2 m) in order to indicate the target 
penetration depth required by the project. Once the bottom of the core barrel reached the 
sediment water interface, as indicated by the markings, the cable leading down to the top of the 
piston was secured to a fixed point on the A-frame, thus preventing any further vertical 
movement downward with the core barrel. The core barrel was manually driven into the 
sediments. The piston, fixed at the sediment/water interface, placed the sample under negative 
pressure during retrieval, allowing for recovery of a nearly undisturbed core sample. 

The core barrel was driven through the soft materials until the target 4-foot (1 2m) penetration 
was achieved. At some locations, the core barrel could not be manually driven the full 4 feet 
(1.2m). Smaller penetration depths (less than 4 feet (1.2m)) were permitted if, upon core 
retrieval, a visible horizon marking the transition between the soft black surficial material and 
underlying lighter colored clay was obtained. For the cores collected in the expanded test area, 
longer cores (greater than 4 feet (1.2m)) were collected to ensure that the soft black surficial 
material was fully penetrated. 

A firm sandy bottom was encountered at stations 6 and 18, which significantly limited the depth 
the cores could be driven to manually. For these stations, the outside of the liner was armored 
with a steel jacket and a vibratory attachment was used to achieve a greater penetration depth. 
Once the sampling equipment was recovered, the core barrel was removed from the assembly and 
immediately capped on the bottom and promptly labeled. Any overlying water was allowed to 
settle, and the liner was cut just above the sediment/water interface and securely capped. 

Additional information on sampling methodology can be found in the Quality Assurance Project 
Plan (QAPP) and related coring Standard Operating Procedures (ENSR, 2000). 

J.2.3 Post-Dredge Sediment Collection 

Post-dredge core sampling methodology was similar to that of the pre-dredge effort. However, 
all cores were collected using a push-core (no vibracore) since the required depth of penetration 
was only 2 feet (0.6m) below the sediment water interface, as opposed to the 4 feet (1.2m) in the 
pre-dredge effort. The post-dredge coring targeted only those sampling points that fell within the 
area actually dredged during the PDFT (see Figure J-2). 

In addition to the collection of core samples, grab samples were also obtained at these stations as 
well as at a number of additional locations to monitor dredge performance (Figure J-2). Grabs 
were collected along two transects across cut 1 to help characterize a "worst case" of edge effects 
on recontamination (the cut was bounded by a relatively thick layer of fine-grained surficial 
sediments). Grab samples were collected using a petite-ponar sampler or a simihir device having 
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a penetration depth of approximately 6 inches (0.15m). As the goal of the grab sampling was to 
assess surficial contamination only, the top 2 cm (0.8 inches) of material was removed from each 
grab and transferred into a pre-labeled glass jars for laboratory analysis. 

J.2.4 Positioning 

Positioning for coring was achieved using a survey grade differential global positioning system 
(DGPS), a Trimble Real Time Kinematic (RTK) system with the capabilities of continuous 
centimeter level accuracy. Navigational coordinates for each targeted sampling point were pre-
entered into the system as "waypoints" so that the vessel operator could view range and bearing 
information to each sampling point during vessel positioning. Once the vessel was at a given 
sampling point, fine level positioning adjustments were made using the 3-point mooring system 
to achieve the requirements of 2-foot (0.6m) horizontal accuracy. To prevent the possibility of 
maneuvering operations impacting the bottom sediments, anchors for each line were set well 
outside of the footprint for the evaluation area and buoyant mooring line was utilized. 
Positioning during the collection of the additional grab samples (collected shortly after a cut was 
dredged) was achieved with a Trimble Pro-XRS DGPS unit with sub-meter accuracy. 

J.2.5 Laboratory Analysis of Sediment PCB Concentrations 

The sediments collected for the dredge efficiency testing were analyzed for the 18 congeners 
selected by NOAA for the National Status and Trends program and by the EPA EMAP program 
(hereafter referred to as the NOAA 18). Two laboratories supported ENSR in performing the 
analysis. Arthur D. Little located in Cambridge, MA was selected as the primary laboratory, and 
Woods Hole Group located in Raynham, MA participated as the backup/QA laboratory. 

Sediments arriving at the analytical laboratory were immediately placed in freezers for storage 
(-0°C) until further processing. Core samples were later thawed partially to allow removal from 
core tubes and scraped with a stainless steel spoon to remove the outer centimeter of sediment. 
This scraping process removed sediment transferred to different depths during the coring process 
and allowed analysis of the undisturbed central portion of the core. The cores were cut into 
1-foot (0.3m) sections and allowed to thaw before mixing to form the composite sample. 
The preparation methods used to generate these data were selected to match methods used by 
previous investigators and are detailed in the project Quality Assurance Project Plan 
(QAPP; ENSR, 2000). 

The U.S. EPA's Atlantic Ecology Division's Standard Operating Procedure (SOP), The 
Extraction of New Bedford Harbor Sediment Samples for PCBs, was used for this study with 
minor modifications as proposed in the QAPP. Freon was omitted from the test protocol and 
replaced with methylene chloride; heptane was replaced by hexane; and an additional clean-up 
step, using alumina, was added to the method. Sediments were mixed with methylene chloride 
and acetone and disrupted using ultrasonication. Extracts were cleaned using alumina, activated 
copper, and sulfuric acid, and exchanged into hexane for instrumental quantitation. 

The compounds dibromo-octafluoro-biphenyl (DBOFB), PCB 103, and PCB 198 were added to 
all samples as surrogate internal standards (SIS) and carried through the sample preparation and 
analysis process as a measure of accuracy. The Pre-Design Program sediment data sets were SIS 
corrected using PCB 103 for consistency with other data from the area (New Bedford Harbor 
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Long Term Monitoring Program). In a few cases the recovery of this compound was suspect, 
and the data were corrected using PCB 198. 

Analysis of the final extracts was accomplished using GC/ECD instrumentation, which provides 
excellent (ppb) detection limits for the NOAA 18 congeners. The analysis utilized two 
chromatographic columns with dissimilar phases to allow confirmation of the target compounds. 

Estimates of total PCBs as homologue were calculated based on a mathematical relationship 
among these parameters in New Bedford Harbor sediments determined by Foster Wheeler 
Environmental Corporation (FWENC, 2001). The following formula was used to calculate total 
homologues: 

PCB Homologue Calculations 

y = 2.5x 

where: 

y = total PCB concentration as homologues in ppm 

x = sum of the concentrations of the NOAA 18 congeners in ppm 

The laboratory data were validated by ENSR's QA department. Validation included assessment 
of the following elements: 

• Analytical completeness (agreement with chain-of-custody and project requirements); 

• Sample preservation and holding times; 

• Instrument initial and continuing calibration information; 

• Laboratory method blank/equipment blank contamination; 

• Surrogate spike recoveries; 

• Matrix spike/matrix spike duplicate (MS/MSD) results; 

• Laboratory control sample (LCS) results; 

• Standard reference material (SRM) results; 

• Instrument reference standard (IRS) results; 

• Internal standard performance; and 

• Quantitation limits and sample results. 

The validation was used to potentially qualify or reject sample or individual congener data that 
did not meet the data quality objectives established in the QAPP (ENSR, 2000). 

J.2.6 Geostatistics and Mass Removal 

The composite values for each depth horizon were used to produce PCB concentration contour 
maps of the PDFT area for three sediment depth horizons in the pre-dredge conditions (0-1 foot, 
1-2 foot, 2-3 foot (0-0.3m, 0.3-0.6m, 0.6-0.9m)) and for one depth horizon in the post-dredge 
conditions (0-1 foot (0-0.3m)). Contours were produced using both inverse distance weighting 
(IDW) and kriging methods to interpolate the PCB data between core locations. 

The PCB mass removed was estimated by first calculating the mean PCB concentration within 
each 1-foot (0.3m) horizon. This concentration value (mass PCB/mass sediment) was then 
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multiplied by the mass of sediment within each horizon to obtain the total mass of PCBs within 
each horizon. The PCBs within the three 1-foot (0.3m) horizons were summed to obtain the total 
PCBs within the test area. A similar process was used to calculate the PCB mass in the top 
1-foot (0.3m) of sediment after dredging. The post-dredge mass of PCBs was divided by the pre-
dredge mass to obtain the overall PCB removal efficiency. 

J.3 DESCRIPTION OF THE COLLECTION EFFORT 

Collection of the pre-dredge sediment samples over the original pre-design test area (cuts 1-14 in 
Figure J-2) was performed on 13-16 June 2000. This allowed for sufficient time to complete the 
laboratory analyses and to incorporate the results into the dredging plan for the test area. Just 
prior to the start of the dredging in August 2000, an expanded test area was defined to the west of 
the original test area (cuts A-E in Figure J-2) to accommodate potential additional dredging 
during the PDFT. Additional cores were collected in this area immediately prior to the start of 
dredging (7-8 August 2000). Samples from this expanded test area were archived and were to be 
analyzed only if dredging was actually performed in that area. A summary of the pre-dredge 
collection efforts is presented in Table J-2. 

Grab samples of the top 0-2 cm (0-0.6 inches) of sediment were collected as soon as practicable 
after dredging was completed in a given cut, generally on the same day as the dredging and often 
within several hours of the dredging. These grab samples were collected from 12 August through 
18 August. Reoccupation of the pre-dredge sampling points and collection of cores and grabs 
was performed on 17, 18, and 21 August, all within two to four days of the completion of 
dredging in a given cut. A summary of the post-dredge collection efforts is presented in 
Table J-2. 

J.4 RESULTS 

J.4.1 Analytical Results 

The results from the analysis of pre-dredge core samples are presented in Table J-3. Post-dredge 
core and grab data from the pre-established sampling grid are presented in Table J-4. Analytical 
data from the additional post-dredge grabs collected along the two transects across cut 1 are 
presented in Table J-5. A summary of the total PCB concentrations (as total homologues) for all 
of the analyzed sediment samples is presented in Table J-6. Note that pre-dredge cores from the 
provisional test area that was not dredged and the additional non-transect grab samples (see 
Figure J-2) were not analyzed. 

Samples or individual congener data that did not meet the data quality objectives (DQO's) 
established in the QAPP were flagged/qualified. None of ENSR's findings warranted rejection of 
any data. Selected sample or congener results were qualified with a "J" to indicate that the value 
was below the statistically derived reporting limit or did not meet project DQO's and should be 
considered an estimate. Detailed qualifier explanations were included in the associated 
validation memoranda and summarized on the data tables. 

Equipment blank data associated with the core collection effort were determined to be clean 
relative to the sediment concentrations. Congeners PCB 8, PCB 118, PCB 170, and PCB 195 
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were not detected in the blank. The remaining congeners were detected at concentrations <1% 
compared to sample results. 

J.4.2 Pre-Dredge Characterization 

A physical description of the pre-dredge cores is presented graphically in Figure .1-3. The logs in 
this figure are based on visual observation of the sediment material through the clear 
polycarbonate core tubes. As the tubes scratch easily and the coring process can potentially drag 
sediments down, smearing them along the wall of the core tube, the core logs should be 
considered approximate. For cores that were designated for analysis, the tube was cut away in 
the lab (the cores had been frozen). The outer layer of sediment (that was potentially smeared 
during the coring process) was scraped away in the lab exposing the inner sediments. The lab 
recorded the approximate position of significant color and texture changes for the inner section 
of the core. This position has been noted in the core logs as the red lines in Figure J-3. 

A review of the core logs in Figure J-3 reveals that most of the PDFT area was overlain with a 
layer of black silty material. The thickness of this layer generally increased from east to west, 
ranging from several inches in cut 14 to over 4 feet (1.2m) in cut E. This material had a high 
water content and often had a distinct H2S and/or petroleum odor. Shell fragments were also 
observed in this material. Sand was noted beneath the thin layer of silt material in the extreme 
eastern portion of the area. Over the remainder of the pre-design area, the black surficial deposit 
was underlain by a light gray, clay-like material. 

For the cores that were analyzed, the PCB concentrations (ppm as total homologues) have been 
overlaid on the core logs in Figure J-4. Each reported value represents the concentration in the 
1-foot (0.3m) section of core that was composited for analysis. A review of Figure J-4 reveals 
that elevated PCB concentrations are generally restricted to the silty surficial deposit. PCB 
concentrations ranged from several hundred to several thousand ppm for 1-foot (0.3m) composite 
core sections that consisted entirely of the silty material. The 1-foot (0.3m) composite core 
sections that were entirely situated in the underlying clay or sand deposit had no or very low 
(<10 ppm) detectable PCB concentrations. 

J.4.3 Post-Dredge Characterization 

A physical description of the post-dredge cores is presented graphically in Figure J-5. For the 
area that was dredged, the sample logs reveal a uniform layer of light gray, clay-like material 
generally overlain by a thin veneer of black, silty material. As described in Section 3.1 of the 
main report, dredging was performed only in cuts 1-8 and the southern portion of cut A 
(see Figure J-2 for dredged area location). In the physical description presented in Figure J-5, the 
logs for locations 10 and 22 in cut 9, location 23 in cut 11, and location 12 in cut 13 represent 
areas that were not dredged. Post-dredge cores were collected at these locations to assess if 
sediment conditions changed adjacent to the dredged area. 

For the cores and grabs that were analyzed, the PCB concentrations (ppm as total homologues) 
have been overlaid on the core logs in Figure J-6. For the grabs, the PCB concentrations 
represent a composite of the 0-2 cm (0-0.8 inch) sediment depth. These concentrations are 
reported in the box above each core. For the cores, the PCB concentrations represent a 
composite of the 0-1 foot (0-0.3m) sediment depth. These concentrations are reported within 
each core. 
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PCB concentrations for the grabs (generally representing the black silty material) ranged from 
0.47 ppm (location 2) to 470 ppm (location 31) and were generally above 100 ppm. 
Concentrations in the upper 1-foot (0.3m) composite from the cores ranged from 0.67 ppm 
(location 9) to 130 ppm (location 21) and were generally above 7 ppm. PCB concentrations were 
significantly higher in the grabs than in the upper 1-foot (0.3m) core composites at 16 of the 
18 locations where both grabs and cores were analyzed. 

A comparison of core logs and PCB concentrations for pre- and post-dredge conditions is 
presented in Figure J-7 for an east-west transect and in Figure J-8 for a north-south transect. For 
both transects, the vertical position of the post-dredge cores and post-dredge bathymetry clearly 
shows that dredging removed material to below the pre-dredge silt/clay boundary. Comparing 
the PCB concentration at a given 1-foot (0.3m) depth interval for the pre- and post-dredge cores 
shows that the post-dredge values are consistently higher. 

PCB concentrations in surficial sediments along two transects crossing cut 1 are presented in 
Figure J-9. These grab samples were collected within several hours of completion of the 
dredging in the cut. Transect 1 ("Tl" series of samples) was aligned near the northern extreme of 
cut 1, and transect 2 ("T2" series of samples) was aligned approximately 20 feet (6.1m) south of 
transect 1. See Figure J-2 for the location of the transects and sampling points. Lowest PCB 
concentrations were noted near the center of both transects. Concentrations increased to the east 
toward the overlap with the previously dredged cut 1 and to the west toward cut A which had not 
been dredged. 

J.4.4 Geostatistics and Mass Removal 

A comparison was made between the inverse-distance weighting (EDW) and kriging methods 
used to interpolate PCB concentrations and produce contour maps. The difference between the 
two methods was less than 5%; therefore, only results using the EDW method are presented in 
this report. 

Figures J-10, J-l 1, and J-12 show the contoured pre-dredge PCB concentrations for the 0-1 foot, 
1-2 foot, and 2-3 foot (0-0.3m, 0.3-0.6m, 0.6-0.9m) depth horizons, respectively (average 
concentrations over the one-foot interval). The results are tabulated for each overall depth 
horizon as well as just for the dredge area (Table J-7). The pre-dredge PCB concentrations 
decreased significantly with depth in the study area (e.g., 857 ppm to 26 ppm between the 
0-1 foot (0-0.3m) and 2-3 (0.6-0.9m) foot depth horizons), indicating that the PCBs in this area 
are not being buried, or diluted, by clean sediment over time. These concentrations were used to 
set the target depth for the dredging (depth with a PCB concentration less than 10 ppm). 

The post-dredge PCB concentration contours are presented in Figure J-l3 and in Table J-7. As 
described in Section 3 of the main report, the dredge removed from 1 foot to more than 3 feet of 
sediment over the test area down to the targeted clean horizon. 

These data were used to calculate the mass of PCBs removed from the dredge area (Table J-8). 
The mass of sediment for each horizon was determined and multiplied by the average PCB 
concentration within each horizon to calculate the mass of PCBs within that horizon. The mass 
was summed for each pre-dredge layer to determine the total pre-dredge PCB mass within the 
dredge area. The post-dredge mass was divided by the pre-dredge mass to calculate the overall 
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PCB mass removal efficiency. The results indicate that approximately 97% of the PCB mass was 
removed from the test area during this dredging study. 

J.5 DISCUSSION 

The Pre-Design Field Test was designed to, among other goals, determine the ability of the 
proposed dredge system (as described in Section 2.3 of the main report) to remove contaminated 
sediment without causing adverse ecological or human health effects. Efficiency was determined 
based on the ability to remove PCB-contaminated sediment down to the 10 ppm depth horizon. 
Based on pre-dredge sediment cores, a dredging plan was established to accomplish this. Two 
measurement endpoints were identified to evaluate this technology. The first was to compare the 
volume of sediment actually removed to the estimated volume to be removed based on the 
original dredge plan. This was accomplished using bathymetric data before and after the 
dredging to determine how effectively the dredge performed (Section 3.0). Comparison of the 
target dredge volume with the actual volume dredged yielded an overdredging value of only 
16%, with vertical accuracy of+/- 4 inches relative to achieving the intended hon/.on. 

A second endpoint designed to evaluate removal efficiency included determining the sediment 
PCB concentrations before and after dredging to calculate overall PCB removal efficiency of the 
dredge. The dredge was very efficient in this regard. The results indicate that approximately 
97% of the PCB mass was removed within the dredging boundaries. The average PCB 
concentration in the upper one-foot of sediments was reduced from 857 ppm to 29 ppm over the 
dredged test area. This met the clean up criteria of 50 ppm for the Lower Harbor and approached 
the criteria of 10 ppm for the Upper Harbor. It should be understood that the PDFT goal was not 
to leave a final sediment concentration of 10 ppm as this was a field test, not a remedial 
operation. Rather, the PDFT did have a goal of identifying potential mechanisms responsible for 
not reaching the 10 ppm cleanup level under the specific conditions of the PDFT. 

During the design phase of this project, it was determined that most sediments within the dredge 
test area had a high water and silt/clay content. This fact introduced the possibility that some 
contaminated sediment within or immediately adjacent to the dredge area could be mobilized 
during the dredging process and potentially re-contaminate the dredged area. Mechanisms that 
could mobilize the sediments include bucket impact on the bottom, loss through the water 
column (appears minimal for the hydraulic excavator), anchor wire/spud repositioning, and 
material sloughing down slope along the sides of a dredged cut. Furthermore, other factors such 
as tidal currents and meteorological events (e.g., wind) could produce the same effect due to re
suspended contaminated sediments migrating from other areas of the harbor. The sediment 
characterization program included the collection of surface grabs in addition to cores in an effort 
to quantify the effects of sediment mobilization. 

Based on the visual observations of the upper surface of the cores and grab samples and the 
results of laboratory analyses, some recontamination did occur within the test area. The relevant 
question with respect to dredge efficiency is to evaluate whether the post-dredge PCB 
concentrations were due to mobilized sediments settling out over the dredged area or due to 
undredged material (i.e., not all the material was removed by the dredge). Table J-9 presents a 
calculation of the how much surficial re-contamination, via a given mechanism (i.e., tide, wind), 
would be required to produce PCB concentrations above 10 ppm (upper one fooi composite) in a 
previously clean area. 

J-9 August 6, 2001 
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Assuming that an area were dredged to a clean (i.e., 0 ppm PCB) depth horizon, only a very thin 
layer of re-deposited, contaminated PCB sediment would be required to increase the 
concentration within a composited upper 1-foot (0.3 m) sediment core to greater than 10 ppm 
(Table J-9). For example, if the sediment adjacent to a clean dredge area has a PCB 
concentration of 4,000 ppm, it would require only a 0.03-inch (0.08cm) layer of newly deposited 
(post-dredging) contaminated sediment to elevate the average concentration of the upper one foot 
of clean sediment above 10 ppm. If the adjacent sediment PCB concentrations were between 
500 and 1,000 ppm, which was the case in many parts of the test area, it would require only 
0.12 inches to 0.24 inches (0.30 to 0.61cm) of newly deposited contaminated sediment to elevate 
the average concentration of the upper one foot of clean sediment above 10 ppm. 

This thickness of contaminated silty material (only a thin veneer) is consistent with field 
observations made at the time of grab sample collection. The grab sampler penetrated 
approximately 6 inches (15 cm) into the sediment. Once retrieved, the top of the sampler was 
opened, and a portion of the upper 0.8 inches (2 cm) of sediment was removed for analysis. This 
allowed for visual inspection of the upper sediment profile within the sampler. Based on this 
information, it appears that the observed average post-dredge PCB concentration (29 ppm upper 
one foot of composite) can be attributed to deposition of mobilized sediments (either from the 
original dredged area or from adjacent areas by sloughing, tidal action, etc.), rather than 
inefficient or inaccurate dredging. 

In summary, both the sediment removal data (presented in Section 3.0) and PCB data presented 
in this Appendix indicate that this dredging technology is very efficient at contaminated sediment 
removal. The results indicate that 97% of the PCB mass was removed over the test area, and the 
remaining sediment concentrations approached the site specific clean up criteria. The PCB mass 
remaining after dredging appeared to reside entirely in a thin surface veneer and was attributed to 
recontamination of the dredged area rather than incomplete removal. Adjustments to dredging 
and operational controls will reduce the influence of many potential recontamination 
mechanisms. Therefore, during full-scale dredging, a corresponding reduction in surficial 
sediment recontamination is expected. 
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Sources: Topo map from MassGIS 
Date: June 6, 2001 

Figure J-1 Upper New Bedford Harbor Showing Pre-Design Field Test Area L 
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U.S. Army Corps of Engineers 
New Bedford Harbor Superfund Site - Pre-Design Field Investigation 

Visual Classification of Sediment Type 

Black-Very Fine (most with obvious H2S and/or petroleum odor). 

Dark Grey-Fine 

Transition Layer (may an be artifact of coring) 

Grey Fines 

Light Grey Fines 

Silty Sand 

Coarse Sand 

Fine Sand 

Color change noted by lab after removing outer layer 

Notes
 

Depths are in inches from the sediment surface.
 

Samples 1-1, 1-2,7-1,7-2, 13-1, 13-2, 19-1, 19-2, 25-1, and 25-2 were collected 7-8, August 2000.
 

All other cores were collected on 13-15, June 2000. 

Core 9: Laboratory noted that a piece of wood was through core cross-section. 

Core 24: 1 -11" is a mix of silt/sand and coarse sand with a slight gradation from dark to light. 

Total length of core 7-2: 73" Total length of core 19-1: 65" 

Total length of core 1-2:81" Total length of core 25-2: 72.5" 

Total length of core 13-2: 76" 

Figure J-3
 

Pre-Dredge Core Logs
 

06-06-01 

:• u T 

FigJ3-pre_CoreLog 



U.S. Army Corps of Engineers 
11 'i1 'II New Bedford Harbor Superfund Site - Pre-Design Field investigation 
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Visual Classification of Sediment Type 

Black-Very Fine (most with obvious H2S and/or petroleum odor). 

Dark Grey-Fine 

Transition Layer (may be an artifact of coring) 

Grey Fines 

Light Grey Fines 

Silty Sand 

Coarse Sand 

Fine Sand 

Color change noted by lab after removing outer layer. 

FigJ4-CoreLogPlots_June2000_wPCBSurgCor 

Notes 

Depths are in inches from the sediment surface. 

All PCB data have been surrogate-corrected. 

Background stratigraphy is based on field observations. 
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1 Calculated using Foster Wheeler's (February 2001) regression equation. Pre-Dredge Core Logs+PCB 
Total PCBs as homologues = NOAA 18 sum (ppm) * 2.5 
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^-S- Army Corps of Engineers 
"•" New Bedford Harbor Superfund Site - Pre-Design Field investigation 
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Visual Classification of Sediment Type 

Black-Very Fine (most with obvious H2S and/or petroleum odor). 

Dark Grey-Fine 

Transition Layer (may be an artifact of coring) 

Grey Fines 

Light Grey Fines 

Silty Sand 

Coarse Sand 

Fine Sand 

Color Change noted by lab after removing outer layer, for top 12" only. 

Notes 

Depths are in inches from the sediment surface. 

Cores were collected on 17,18, 21 August 2000. 

Cores 10, 12, 22, 23 were collected from area not dredged. Figure J-5 

Post-Dredge Core Logs 

06-06-01 

FigJ5-CoreLogPlots_August2000_Visual 



U.S. Army Corps of Engineers 
New Bedford Harbor Superfund Site - Pre-Design Field Investigation 
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al Classification of Sediment Type 

Black-Very Fine (most with obvious H2S and/or petroleum odor). 

Dark Grey-Fine 

Transition Layer (may be an artifact of coring) 

Grey Fines 

Light Grey Fines 

Silty Sand 

Coarse Sand 

Fine Sand 

Color Change noted by lab after removing outer layer, for top 12" only. 

Notes Total PCS (ppm as total homoloaues) 

Depths are in inches from the sediment surface. I ° I < 1 ppm Figure J-6 nn 1-10 ppm All PC8 data have been surrogate-corrected. 

"G" = Grab samples were collected from a depth of 0-2cm. Post-Dredge Core Logs+ 
All PCB concentrations are expressed in ppm as total homologues.1 I 15° 1 101 -250 ppm 

Cores 10, 12, 22, 23 were collected from an undredged area. | y*>| 25 1-500 ppm PCB (Cores and Grabs) 
Background stratigraphy is based on field observations. ' •' | > 500 ppm 

1 Calculated using Foster Wheeler's (February 2001) regression equation. 06-06-01 
Equation used: 

Total PCBs as homologues = NOAA 18 sum (ppm) ' 2.5 

FigJ6-CoreLogPlots_August2000_pcb2 



U.S. Army Corps of Engineers 
New Bedford Harbor Superfund Site - Pre-Design Field Investigation EPKRL 
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Dark Grey-Fine 

Transition Layer (may be an artifact of coring) 

Grey Fines 

Light Grey Fines 

Silty Sand 

Coarse Sand 

Fine Sand 

- - - Pre-Dredge Profile 

Notes 

Depths are in inches from the sediment surface. 

All PCB data have been surrogate-corrected. 
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All PCB concentrations are expressed in ppm as total homologues.1 

Background stratigraphy is based on field observations. 
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Equation used: 
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Figure J-7 

Pre- and Post- Dredge Core Logs 
Along East-West Transect 

06-06-01 

FigJ7&8-CrossSectionCores, H-cores 



U.S. Army Corps of Engineers 
New Bedford Harbor Superfund Site - Pre-Design Field Investigation 
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Visual Classification of Sediment Type Notes 

Black-Very Fine (most with obvious H2S and/or petroleum odor). Depths are in inches from sediment surface 

Dark Grey-Fine All PCB data have been surrogate-corrected. 

Transition Layer (may be an artifact of coring) "G" = Grab samples were collected from a depth of 0-2cm. 

Grey Fines All PCB concentrations are expressed in ppm as total homologues.1 

Light Grey Fines Pre- and Post- Bathymetry data was provided by Bean Environmental. 

Silty Sand Background stratigraphy is based on field observations. 
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I iaag I > 500 ppm 06-06-01 1 Calculated using Foster Wheeler's (February 2001) regression equation. 

Equation used: 

Total PCBs as homologues = NOAA 18 sum (ppm) * 2.5 
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U.S. Army Corps of Engineers 
New Bedford Harbor Superfund Site - Pre-Design Field Investigation 
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Notes
 

All PCB data have been surrogate-corrected.
 

Grab samples were collected from a depth of 0-2cm.
 

Bathymetry data provided by Bean Environmental.
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Figure J-10. Pre-dredge PCB concentration contours based on inverse-distance weighting 
interpolation; 0-1' depth sediment horizon. 
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Figure J-l 1. Pre-dredge PCB concentration contours based on inverse-distance weighting 
AED,Nami(uMIKI interpolation; 1-2'depth sediment horizon. 
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Figure J-12. Pre-dredge PCB concentration contours based on inverse-distance weighting 
interpolation; 2-3' depth sediment horizon. 
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Figure J-l 3. Post-dredge PCB concentration contours based on inverse-distance weighting <>EPA 
interpolation; 0-1' depth sediment horizon. - - **"•1*m*"""w 
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Appendix JTable u-1 Pre- and Post-Dredge Target and Actual Coordinates 

LOCATION TARGET ACTUAL PRE-DREDGE ACTUAL POST-DREDGE1 

CORES Easting (ft) Northing (ft) Easting (ft) Northing (ft) Easting (ft) Northing (ft) 
EPA 1 815266.667 2703966.875 815267.700 2703969.800 815265.330 2703967.360 
EPA 2 815333.334 2703966.875 815333.500 2703965.900 815331.872 2703965.571 
EPA 3 815400.001 2703966.875 815400.400 2703967.500 815398.512 2703965.958 
EPA 4 815466.668 2703966.875 815466.000 2703965.700 815465.313 2703968.892 
EPA 5 815533.335 2703966.875 815533.000 2703966.500 N/A N/A 
EPAB 815600002 2703966.875 8 15600. -1 00 2703965 5C~ N/A N/A 
EPA 7 815300.000 2703983.750 815299.500 2703984.600 815300.001 2703983.030 
EPA 8 815366.667 2703983.750 815366.200 2703984.800 815365.937 2703983.204 
EPA 9 815433.334 2703983.750 815433.500 2703983.800 815433.809 2703983.905 
EPA 10 815500.001 2703983.750 815499.700 2703985.600 815500.285 2703984.554 
EPA 11 815566.668 2703983.750 815565.700 2703983.000 N/A N/A 
EPA 12 815633.335 2703983.750 815633.400 2703985.300 815632.415 2703984.431 
EPA 13 815266.667 2704000.000 815266.500 2703999.200 815265.563 2704001.617 
EPA 14 815333.334 2704000.000 815333.700 2703999.600 815334.980 2704000.900 
EPA 15 815400.001 2704000.000 815399.000 2703998.800 815399.148 2704000.822 
EPA 16 815466.668 2704000.000 815468.000 2703999.400 815467.099 2704000.167 
EPA 17 815533.335 2704000.000 815532.600 2704000.000 N/A N/A 
EPA 18 815600.002 2704000.000 815600.700 2703999.400 N/A N/A 
EPA 19 815300.000 2704016.250 815300.900 2704015.400 815299.414 2704015.824 
EPA 20 815366.667 2704016.250 815366.700 2704017.600 815367.012 2704016.693 
EPA 21 815433.334 2704016.250 815433.300 2704016.900 815433.051 2704015.220 
EPA 22 815500.001 2704016.250 815501.000 2704016.200 815499,313 2704017.365 
EPA 23 815566.668 2704016.250 815567.200 2704016.300 815566.502 2704017.294 
EPA 24 815633.335 2704016.250 81 5632.200 2704015.600 N/A N/A 
EPA 25 815266.667 2704033.125 815264.500 2704032.300 815268.735 2704033.197 
EPA 26 815333.334 2704033.125 815332.000 2704031.700 815333.133 2704033.932 
EPA 27 815400.001 2704033.125 815400.800 2704032.600 815400.616 2704033.088 
EPA 28 815466.668 2704033.125 815467.800 2704034.800 815466.762 2704033.132 
EPA 29 815533.335 2704033.125 815533.300 2704033.600 N/A N/A 
EPA 30 815600.002 2704033.125 815598.100 2704033.900 N/A N/A 

EPA 31 (added pt.) 815233.333 2703966.875 N/A N/A 815233.611 2703966.810 
1-1 815200.000 2703966.875 815199.120 2703965.471 N/A N/A 
1-2 815133.333 2703966.875 815133.418 2703965.458 N/A N/A 
7-1 815233.333 2703983.750 815234.828 2703984.189 N/A N/A 
7-2 815166.666 2703983.750 815166.608 2703985.084 N/A N/A 
13-1 815200.000 2704000.000 815200.899 2703999.829 N/A N/A 
13-2 815133.333 2704000.000 815131.900 2703999.228 N/A N/A 
19-1 815233.333 2704016.250 815232.500 2704015.069 N/A N/A 
19-2 815166.666 2704016.250 815167.025 2704017.042 N/A N/A 
25-1 815200.000 2704033.125 815201.087 2704032.218 N/A N/A 

Table J-1_CollectionLocation Page 1 of 2 June 06, 2001 



Appendix JTable J-1 Pre- and Post-Dredge Target and Actual Coordinates 

LOCATION TARGET ACTUAL PRE-DREDGE ACTUAL POST-DREDGE1 

CORES Easting (ft) Northing (ft) Easting (ft) Northing (ft) Easting (ft) Northing (ft) 
-25-2 : : 815133,333 2704033,125 815133.301 2704031 .537 N/A N/A 
T2A N/A N/A N/A N/A 815249.211 2704025.219 

T2A-2 N/A N/A N/A N/A 815248.427 2704025.826 
t2B* N/A N/A N/A N/A 815253.185 2704026.004 
T2B-2 N/A N/A N/A N/A 815252.080 2704024.824 
T2C' N/A N/A N/A N/A 815258.725 2704025.804 
T2C-2 N/A N/A N/A N/A 815257.119 2704025.838 
T2D* N/A N/A N/A N/A 815266.216 2704025.354 
T2D-2 N/A N/A N/A N/A 815265.423 2704025.394 
T2E* N/A N/A N/A N/A 815271.967 2704025.413 

T2E.2 N/A N/A N/A N/A 815269.517 2704023.687 
. T2F* N/A N/A N/A N/A 815281.376 2704025.957 

T2F-2 N/A N/A N/A N/A 815280.216 2704025.472
 
T1A* N/A N/A N/A N/A 815251.179 2704046.500
 
T1A-2 N/A N/A N/A N/A 815251.534 2704047.544
 
T1B* N/A N/A N/A N/A 815256.550 2704048.625
 
T1B-2 N/A N/A N/A N/A 815253.712 2704047.834
 
T1C* N/A N/A N/A N/A 815262.550 2704046.305
 
T1C-2 N/A N/A N/A N/A 815263.656 2704047.327
 
T1D* N/A N/A N/A N/A 815267.186 2704047.876
 
T1D-2 N/A N/A N/A N/A 815268.924 2704047,773
 

. TIE* N/A N/A N/A N/A 815273.201 2704046.615 
T1E-2 N/A N/A N/A N/A 815274.684 2704048.700 
TIP N/A N/A N/A N/A 815278.036 2704046.081 
T1F-2 N/A N/A : N/A N/A 815280,085 2704047.684 
C2N* N/A N/A N/A N/A 815295.408 2704033.377 
C2M* N/A N/A N/A N/A Not noted Not noted 
CSS* N/A N/A N/A N/A 815385.776 2703965.274 
C5N* N/A N/A N/A N/A 815385.464 2704037.880 
C5M* N/A N/A N/A N/A 815385.434 2704001.859 
C4S* N/A N/A N/A N/A 815368.189 2703969.293 
C4N* N/A N/A N/A N/A 815356.412 2704033.442 
C4M* N/A N/A N/A N/A 815356.017 2703994.701 

Post-dredge coordinates include collection of both core and grab except where noted by an asterisk (*) only a grab was collected 
N/A - No core or grab sample collected 
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Table J-2 Summary of Collection Efforts 

Date Sites Time Method 
PRE-DREDGE 

1 3-Jun-OO 

1 4-Jun-OO 

1 5-Jun-OO 

1 6-Jun-OO 

7-Aug-OO 

8-Aug-OO 

POST DREDGE 

12-Aug-OO 

14-Aug-OO 

1 5-Aug-OO 

EPA 25 
EPA 19 
EPA 26 
EPA 20 
EPA-27 
EPA-21 
EPA-28 
EPA- 16 
EPA-4 
EPA-9 
EPA-15 
EPA-3 
EPA-8 
EPA-14 
EPA-2 
EPA-7 
EPA- 13 
EPA-1 
EPA-12 
EPA-24 
EPA-30 
EPA-18 
EPA-1 1 
EPA-23 
EPA-29 
EPA22 
EPA 10 
EPA5 
EPA-17 
EPA -6 
EPA-18 
EPA -6 
EPA-16 
EPA-28 
7-1 
19-1 
1-1 

13-1 
25-1 
19-1' 
7-2 
1-2 

13-2 
25-2 

L6-1 
L6-2 
L6-3 
L7-1 
L7-2 
L7-3 
L8-1 
L8-2 
L8-3 

16:22 
16:50 
8:47 
9:07 
9:54 

10:12 
10:24 
10:42 
10:54 
11:04 
11:19 
14:09 
14:45 
15:03 
15:40 
16:04 
16:20 
16:35 
9:02 
9:37 

10:22 
10:49 
11:35 
11:45 
12:10 
15:28 
15:51 
16:08 
16:24 
16:43 
8:15 
8:37 

12:43 
13:09 
14:50 
15:25 
7:46 
8:08 
8:42 
9:00 

10:00 
10:24 
10:35 
11:05 

11:00 
15:13 
17:00 
17:00 
17:00 
1 7:00 
15:38 
15:44 
1 5:53 

TG&B Push Core from TG&B Skiff
 
TG&B Push Core from TG&B Skiff
 
TG&B Push Core from TG&B Skiff
 
TG&B Push Core from TG&B Skiff
 
TG&B Push Core from TG&B Skiff
 
TG&B Push Core from TG&B Skiff
 
TG&B Push Core from TG&B Skiff
 
TG&B Push Core from TG&B Skiff
 
TG&B Push Core from TG&B Skiff
 
TG&B Push Core from TG&B Skiff
 
TG&B Push Core from TG&B Skiff
 
TG&B Push Core from TG&B Skiff
 
TG&B Push Core from TG&B Skiff
 
TG&B Push Core from TG&B Skiff
 
TG&B Push Core from TG&B Skiff
 
TG&B Push Core from TG&B Skiff
 
TG&B Push Core from TG&B Skiff
 
TG&B Push Core from TG&B Skiff
 
TG&B Push Core from TG&B Skiff
 
TG&B Push Core from TG&B Skiff
 
TG&B Push Core from TG&B Skiff 
TG&B Push Core from TG&B Skiff 
TG&B Push Core from TG&B Skiff 
TG&B Push Core from TG&B Skiff 
TG&B Push Core from TG&B Skiff 
TG&B Push Core from TG&B Skiff 
TG&B Push Core from TG&B Skiff 
TG&B Push Core from TG&B Skiff 
TG&B Push Core from TG&B Skiff 
TG&B Push Core from TG&B Skiff 
TG&B Vibracore from TG&B Skiff 
TG&B Vibracore from TG&B Skiff 
TG&B Push Core from TG&B Skiff (collected for Bean, not analyzed) 
TG&B Push Core from TG&B Skiff (collected for Bean, not analyzed) 
TG&B Push Core from TG&B Skiff 
TG&B Push Core from TG&B Skiff 
TG&B Push Core from TG&B Skiff 
TG&B Push Core from TG&B Skiff 
TG&B Push Core from TG&B Skiff 
TG&B Push Core from TG&B Skiff 
TG&B Push Core from TG&B Skiff 
TG&B Push Core from TG&B Skiff 
TG&B Push Core from TG&B Skiff 
TG&B Push Core from TG&B Skiff 

Bean Petite Ponar from CR Environmental boat 
Bean Petite Ponar from CR Environmental boat 
Bean Petite Ponar from Bean survey boat 
Bean Petite Ponar from Bean survey boat 
Bean Petite Ponar from Bean survey boat 
Bean Petite Ponar from Bean survey boat 
Bean Petite Ponar from Bean survey boat 
Bean Petite Ponar from Bean survey boat 
Bean Petite Ponar from Bean survey boat 

TahleJ-2 CoreTimeMethod 1 of 2 June 06, 2001 



Table J-2 Summary of Collection Efforts Appendix J 

Date
POST DREDGE 

1 7-Aug-OO 

18-Aug-OO 

21-Aug-OO 

| Sites 

EPA-4 
C4M 
C4S 
C5N 
C5M 
CSS 
EPA-28 
EPA-16 
C-EB 
C4N 
EPA-21 
EPA-9 
EPA28-2 
EPA-15 
EPA-27 
T1A 
T1B 
T1C 
T1D 
T1E 
T1F 
T2F 
T2E 
T2D 
T2C 
T2B 
T2A 
C2M 
T1F-2 
T1E-2 
T1D-2 
T1C-2 
T1B-2 
T1A-2 
C2N 
EPA-3 
T2B-2 
T2A-2 
T2C-2 
T2D-2 
EPA-25 
T2E-2
 
T2F-2
 
EPA-8
 
EPA-20
 
EPA-26
 
EPA-14
 
EPA-2
 
EPA-7
 
EPA-19
 
EPA-13
 
EPA-1
 
EPA-16
 
EPA-1 2
 
EPA-23
 
EPA-1 0
 
EPA-22
 
EPA-31
 

Time Method 

8:25 TG&B Petite Ponar and Push Core from TG&B Skiff 
9:30 TG&B Petite Ponar from TG&B Skiff 

1 0:02 TG&B Petite Ponar from TG&B Skiff 
1 0:1 5 TG&B Petite Ponar from TG&B Skiff 
1 0:25 TG&B Petite Ponar from TG&B Skiff 
1 0:35 TG&B Petite Ponar from TG&B Skiff 
11:15 TG&B Petite Ponar and Push Core from TG&B Skiff 
1 1 :55 TG&B Petite Ponar and Push Core from TG&B Skiff (not analyzed) 
1 3:50 TG&B Push Core from TG&B Skiff 
13:58 TG&B Petite Ponar from TG&B Skiff 
1 4:2 1 TG&B Petite Ponar and Push Core from TG&B Skiff 
1 4:45 TG&B Petite Ponar and Push Core from TG&B Skiff 
15:15 TG&B Petite Ponar and Push Core from TG&B Skiff (not analyzed) 
1 5:55 TG&B Petite Ponar and Push Core from TG&B Skiff 
1 6:35 TG&B Petite Ponar and Push Core from TG&B Skiff 
8:30 TG&B Petite Ponar from TG&B Skiff 
8:35 TG&B Petite Ponar from TG&B Skiff 
8:45 TG&B Petite Ponar from TG&B Skiff 
8:53 TG&B Petite Ponar from TG&B Skiff 
8:58 TG&B Petite Ponar from TG&B Skiff 
9:07 TG&B Petite Ponar from TG&B Skiff 
9:1 2 TG&B Petite Ponar from TG&B Skiff 
9:25 TG&B Petite Ponar from TG&B Skiff 
9:35 TG&B Petite Ponar from TG&B Skiff 
9:42 TG&B Petite Ponar from TG&B Skiff 
9:55 TG&B Petite Ponar from TG&B Skiff 

10:15 TG&B Petite Ponar and Push Core from TG&B Skiff 
1 1 :37 TG&B Petite Ponar from TG&B Skiff 
1 2:06 TG&B Petite Ponar and Push Core from TG&B Skiff 
1 2:26 TG&B Petite Ponar and Push Core from TG&B Skiff 
1 2:48 TG&B Petite Ponar and Push Core from TG&B Skiff 
13:15 TG&B Petite Ponar and Push Core from TG&B Skiff 
1 3:36 TG&B Petite Ponar and Push Core from TG&B Skiff 
1 3:45 TG&B Petite Ponar and Push Core from TG&B Skiff 
15:19 TG&B Petite Ponar from TG&B Skiff 
1 6:00 TG&B Petite Ponar and Push Core from TG&B Skiff 
1 6:30 TG&B Petite Ponar and Push Core from TG&B Skiff 
1 6:46 TG&B Petite Ponar and Push Core from TG&B Skiff 
1 7:02 TG&B Petite Ponar and Push Core from TG&B Skiff 
1 7:22 TG&B Petite Ponar and Push Core from TG&B Skiff 
1 7:35 TG&B Petite Ponar and Push Core from TG&B Skiff 
1 7:50 TG&B Petite Ponar and Push Core from TG&B Skiff 
1 8:05 TG&B Petite Ponar and Push Core from TG&B Skiff 
8:00 TG&B Petite Ponar and Push Core from TG&B Skiff 
8:24 TG&B Petite Ponar and Push Core from TG&B Skiff 
8:40 TG&B Petite Ponar and Push Core from TG&B Skiff 
9:05 TG&B Petite Ponar and Push Core from TG&B Skiff 
9:24 TG&B Petite Ponar and Push Core from TG&B Skiff 
9:45 TG&B Petite Ponar and Push Core from TG&B Skiff 

1 0:29 TG&B Petite Ponar and Push Core from TG&B Skiff 
1 0:50 TG&B Petite Ponar and Push Core from TG&B Skiff 
1 1 :06 TG&B Petite Ponar and Push Core from TG&B Skiff 
11:31 TG&B Petite Ponar and Push Core from TG&B Skifi 
1 4:04 TG&B Petite Ponar and Push Core from TG&B Skiff 
14:1 8 TG&B Petite Ponar and Push Core from TG&B Skiff 
14:31 TG&B Petite Ponar and Push Core from TG&B Skiff 
1 4:55 TG&B Petite Ponar and Push Core from TG&B Skiff 
1 5:09 TG&B Petite Ponar and Push Core from TG&B Skiff 
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Appendix JTable ^re- Dredge Sediment Core PCB Data. 

Location 1 1 1 1 2 2 2 
Depth 0-1' 1-2' 2-31 3-4' 0-V 1-2' 2-3' 
Field ID P1-01 0-V P1-01 1-2' P1-01 2-3' P1-01 3-4' P1-020-V P1-02 1-2' P1-02 2-3' 
Lab ID 20A2372 20A2373 20A2374 20A2375 20A2376 20A2377 20A2378 
Sample Size 0.886 g 0.8 g 5.71 g 6.98 g 1.04 g 1.3 g 7.9 g 
Weight Basis DRY DRY DRY DRY DRY DRY DRY 
Percent Solids 34.2 33.3 34.2 44 44.3 45.7 51.8 
Dilution Factor 5 10.0 50 1 5 1 1 
Mln Reporting Limit 110 120.0 0.35 0.29 96 77 0.25 
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg 

(AgM&M&feBf̂tf̂ tt̂ fSSfH^yngffss^slKSt 
8 • 2,4'-Dlchloroblphenyl 2600 14000 J 2900 20 4700 170 3.9 
18  2.2'.5-Trlchloroblphenyl 5000 32000 5800 46 6800 420 8.6 
28  2,«!4'.Trlchloroblphenyl 35000 J 5200G 2700C C-r 26000 J 620 U 14 
44 - 2,2',3,S'-Tetrachloroblphenyl 6400 28000 7100 28 5100 390 5.9 
52 • 2,2',S,5'-Tetrachloroblphenyl 12000 40000 14000 34 11000 540 7.2 
66 - 2,3',4,4'-Tetrachloroblphenyl 11000 13000 12000 58 7700 220 5.9 
101 2,2',4,5,5'-Pentachloroblphenyl 8400 14000 10000 65 5200 240 7.4 
105 • 2,3,3',4,4'-Pentachloroblphenyl 1300 1400 1400 13 260 14 J 0.43 
118 - 2,3',4,4',5-Pentachloroblphenyl 8700 8800 8700 50 5400 110 5.9 
128 • 2,2',3,3',4,4'-Hexaehloroblphenyl 870 1100 740 J 10 J 340 16 J 0.30 J 
138  2,2',3,4,4',5'-Hexaehloroblphenyl 5100 6900 4700 30 2700 86 2.0 
153  2,2',4,4',5,5'-Hexachloroblphenyl 6800 10000 7500 29 4400 150 4.0 
170 2,2',3,3',4,4',5-Heptachloroblphenyl 710 1000 600 1.6 460 9.1 J 0.18 J 
180 • 2,2',3,4,4',5,5'-Heptachloroblphenyl 1100 1500 940 J 4.9 J 640 16 J 0.42 J 
187 • 2,2',3,4',5,5',6-HepUchloroblphenyl 1100 1600 980 4.2 680 16 J 0.46 
195  2,2',3,3',4,4',5,6-Octachloroblphenyl 
206 • 2l2

l,3,3',4,4',5,5',6-Nonachloroblphenyl 
140 
120 U 

190 
210 

33 J 
31 UJ 

1.1 J 
2.6 

78 
96 U 

2.8 J 
ND 

0.085 J 
0.25 U 

209 • 2,2',3,3't4,4',5,5',6,6'-Decachloroblphenyl 110 U 32 J 7.2 J 1.3 96 U ND 0.081 J 

NOAA 18 Congener total ppm 110 230 100 0.46 81 2.4 0.067 
Total PCB (as homologue)' -ppm units 270 560 260 1.1 200 6.0 0.17 

Internal Standards 
Dlbromo-octafluoro-blphenyl 112 209 & 2818 & 110 136 & 87 87 
103 • 2,2',4,5',8-Pentachloroblphenyl 113 108 1733 i 66 117 95 81 
198 • 2,2',3,3',4,5,5',6-Octachloroblphenyl 96 89 125 74 99 102 79 

'Calculated using Foster Wheeler's (January, 2001) 
regression equation: Total PCBs as homologue* = NOAA 
18 Congener sum (ppm) * 2.5 

Qualifiers and Notes 
U • congener Is not detected above the MOL 
J • value Is estimated 
A « QC criteria failure 

Total PCB summations do not Include U-quallfled data 
All results are surrogate corrected 
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Table J-3 Pre-Dredge Sediment Core PCB Data. 

Location 3 3 3 4 4 4 5 5 5 
Depth 0-1' 1-2' 2-3' 0-1' 1-2' 2-3' 0-1' 1-2' 2-3' 
Field ID P1-030-11 P1-03 1-2' P1-032-3' P1-040-V P1-04 1-2' P1-04 2-3' P1-OSO-V P1-05 1-2' P1-05 2-3' 
Lab ID 20A2380 20A2381 20A2382 20A2384 20A2385 20A2386 20A2388 20A2389RE 20A2390 
Sample Size 
Weight Bails 

1 g 
DRY 

1.3 g 
DRY 

6.56 g 
DRY 

0.927 g 
DRY 

1.2 g 
DRY 

7.89 g 
DRY 

1.17 g 
DRY 

1.28 g 
DRY 

8.3 g 
DRY 

Percent Solids 40.5 43.2 42.8 35.1 44.2 50.2 51.6 53.4 50.3 
Dilution Factor 20 1 1 50 1 1 5 1 1 
Mln Reporting Limit 100 77 0.3 110 83 0.25 85 7.8 0.24 
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg 

SCB?&ongMer$!$P8!SPM 
8  2,4'-Dlchloroblphenyl 31000 200 8.6 100000 290 3.2 4600 13 2.7 
18 • 2,2',5-Trlchloroblphenyl 47000 390 22 160000 620 8.3 10000 28 8.6 
28 • 2,4,4'-Trlchloroblpn«nyl 110000 J 510 U 34 330000 J 1100 13 23000 J 36 U 10 
44 • 2,2',3,5>-Tetrachloroblphenyl 31000 350 11 110000 770 5.8 4600 64 4.7 
52  2,2',5,5'-Tetrachloroblphenyl 62000 660 19 140000 1000 6.1 15000 38 U 4.9 
66 • 2,3',4,4'-Tetrachloroblphenyl 12000 280 11 72000 1500 3.8 7100 14 4.4 
101• 2,2',4,5,5'-Pentachloroblphenyl 7500 150 8.4 67000 1200 4.1 5300 9.7 U 4.7 
105 - 2,3,3',4,4'-PenUchloroblphenyl 630 9.6 J 0.56 2500 93 0.25 350 ND 0.18 J 
118- 2,3',4,4',5-Pentachloroblphenyl 6800 140 6.4 32000 1100 1.7 5600 7.BU 2.7 
128 • 2,2',3,3',4,4'-Hexachloroblphenyl 
138 -2,2',3.4,4',51-Hexachloroblphenyl 

730 
4800 

16 J 
85 

1.0 J 
3.6 

1700 
10000 

72 J 
460 

0.42 J 
0.96 

350 
2700 

2.1 J 
4.0 

0.13 J 
1.1 

153 • 2,2',4,4',5,5'-Hexachloroblphenyl 6800 140 6.5 32000 740 1.9 4500 8.3 U 2.5 
170 • 2,2',3,3',4,4',5-Heptachloroblphenyl 870 9.1 J 0.70 1800 53 J 0.088 J 440 11 J 0.060 J 
180 2,2',3,4,4',S,S<-HepUchloroblphenyl 1300 16 J 1.4 J 2700 91 J 0.33 J 660 4.1 J 0.22 J 
187 • 2,2',3,4',5,5',6-Heptachloroblphenyl 1200 16 J 1.4 2300 66 J 0.26 690 7.0 J 0.33 
195 • 2,2',3,3',4,4',5,6-Octachloroblphenyl 150 ND 1.8 J 290 6.3 J 0.087 J 85 24 J 0.098 J 
206 - 2,2',3,3>,4,4',5,5<,6-Nonachloroblphenyl 140 UJ 4.0 J 3.3 290 UJ 7.8 J 0.25 U 96 UJ 62 0.24 U 
209 • 2,2',3,3',414',5,5',6,6'-Decachloroblphenyl 160 ND 1.9 110 UJ ND 0.094 J 85 UJ 20 0.086 J 

NOAA 18 Congener total ppm 320 2.5 0.14 1100 9.2 0.050 85 0.25 0.047 
Total PCB (as homoloflue)' -ppm units 810 6.2 0.36 2700 23 0.13 210 0.63 0.12 

Internal Standards 
Dlbromo-octafluoro-blphenyl 236 & 74 92 392 & 84 85 142 & 71 87 
103 • 2,2',4,5',6-Pentachloroblphenyl 119 84 75 111 93 78 121 81 77 
198  2,2',3,3',4,5,5',8-Octachloroblphenyl 95 84 76 91 91 79 97 80 79 

'Calculated using Foster Wheeler's (January, 2001) 
regression equation: Total PCBs as homologues * NOAA 
18 Conaener sum (ppm) * 2.5 

Qualifiers and Notes 
U • congener Is not detected above the MDL 
J « value Is estimated 
4 « QC criteria failure 

Total PCB summations do not Include U-quallfled data 
Alt results are surrogate corrected 
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Table. ^re-Dredge Sediment Core PCB Data. 

Location 
Depth 
Field ID 
Lab ID 
Sample Size 
Weight Basil 
Percent Solids 
Dilution Factor 
Mln Reporting Limit 
Units 

8 • 2,4'-Dlchloroblphenyl 
18 - 2,2',5-Trlchloroblphenyt 
28 • 2.4.4'-Trlchloroblphenyl 
44 - 2,2',3,5i-Tetracnioroblphenyl 
62 • 2,2',5,5'-Tetrachloroblphenyl 
66 - 2,3',4,4'-Tetrachloroblphenyl 
101- 2,2',4,5,5'-PenUchloroblphenyl 
105 • 2,3,3',4,4'-Pentachloroblphenyl 
118 - 2,3',4,4',5-Pentachloroblphenyl 
128 - 2,2'l3,3',4,4'-Hexachloroblphenyl 
138 • 2,2',3,4,4',S'-Hex«chloroblphenyl 
153 • 2,2',4,4',S,5'-Hexachloroblphenyl
 
170• 2,2',3,3',4,4',5-HepUchloroblphenyl
 
180 • 2,2',3,4,4',5,5l-Heptachloroblphenyl
 
187 - 2,2',3,4',5,5',6-Heptachloroblpheny!
 
195 • 2,2',3,3',4,4',5,6-Octachloroblphenyl
 
206 - 2,2',3,3',4,4',5,5',6-Nonachloroblphenyl
 
209 • 2,2',3,3',4,4't5,5',6,6'-Decachloroblphenyl
 

NOAA 18 Congener total ppm 

ToUl PCB (as homologue)1 -ppm units 

Internal Standard*
 
Dlbromo-ocUfluoro-blphenyl
 
103- 2,2',4,5',6-Pentachloroblpheny!
 
198• 2,2',3,3',4,5,5',6-Octachloroblphenyl
 

'Calculated using Foster Wheeler's (January, 2001) 
regression equation: ToUl PCBs as homologues « NOAA 
18 Congener sum (ppm) * 2.5 

Qualifiers and Notes
 
U > congener Is not detected above the MDL
 
J « value Is estimated
 
4 . QC criteria (allure 

Total PCB summations do not Include U-quallfled data 
All results are surrogate corrected 

9 
0-1' 

P1-090-V 
20A2403 

0.835 g 
DRY 
34.1 

50 
120 

ug/Kg 

100000 
150000 
340000 J 
100000 
140000 
73000 
64000 
2200 

12000 
1600 
9400 

13000 
1700 
2500 
2200 
270 
280 UJ 
120 UJ 

1000 
2500 

3524 
106 
95 

9
 
1-2'
 

P1-09 1-2'
 
20A2404
 

1.26 g 
DRY 
46.8 

1 
79 

ug/Kg 

ND 
110 
300 U 
130 
160 U 
160 
160 
8.8 J 
140 

12 J 
79 U 

100 
6.2 J 
11 J 

7.7 J 
2.3 J 
2.7 J 

ND 

0.87 
2.2 

94 
103 
109 

10 
0-1 ' 

P1-100-V 
20A2407 

0.967 g 
DRY 
36.5 

50 
100 

ug/Kg 

wVr̂ $? r̂;i$§T¥?*;5?5n!̂  
89000 

140000 
1 80000 
110000 
140000 
81000 
81000 
2700 

33000 
1600 
9800 

51000 
1800 
2800 
2400 

300 
310 UJ 
100 UJ 

930 
2300 

436 & 
123 
97 

10
 
1-2'
 

P1-10 1-2'
 
20A2408
 

1.37 g 
DRY 
46.4 

1 
73 

ug/Kg 

410 
800 

1300 
910 

1300 
1600 
1400 
110 

1300 
80 J 

520 
850 

60 J 
100 J 
92 
10 J 
14 J 

3.2 J 

11 
27 

94 
103 
97 

10 
2-3' 

P1-102-31 

20A2409 
6.58 g 
DRY 
43.2 

1 
0.3 

ug/Kg 

Sf̂ l̂ ^^ î̂ gfS t̂̂  
2.1 
5.1 
9 ! 
4.3 
4.6 
4.4 

4.1 

0.48 
2.9 

0.39 J 
1.4 
2.2 

0.10 J 
0.32 J 
0.50 
0.16 J 
0.31 U 

0.054 J 

0.042 
0.11 

83 
74 
79 

11 
0-1' 

P1-11 o-r 
20A2411 

2.22 g 
DRY 
74.4 

1 
45 

ug/Kg 

650 
1200 
3100 J 
550 

2100 
1000 
710 
94 

760 
83 

470 
690 

74 
120 
100 

14 J 
45 U 
45 U 

12 
29 

98 
97 
94 

11 
1-2' 

P1-11 1-2' 
20A2412RE 

1.41 g 
DRY 
61.4 

1 
1.4 

ug/Kg 

NO 
1.4 
8.5 

NO 
2.9 

ND 
3.9 
2.4 
2.4 
2.9 J 
1.4 U 
4.2 

ND 
ND 

1.1 J 
ND 

2.8 
0.90 J 

0.033 
0.084 

63 
66 
59 

11
 
2-3'
 

P1-11 2-3'
 
20A2413
 

10.3 g 
DRY 
64.8 

1 
0.19 

ug/Kg 

t̂ S f̂Sĵ gt̂ f̂  
0.28 
0.12 J 
0 is \j 

ND 
0.12 J 

0.097 J 
0.19	 U 

ND 
0.10 J 

0.067 J 
0.030 J 
0.090 J 

ND 
0.049 J 

0.19 U 
0.081 J 

0.19	 U 
ND 

0.0010 
0.0026 

87 
75 
84 
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Table J-3 Pre-Dredge Sediment Core PCB Data. 

Location 
Depth 
Field ID 
Lab ID 
Sample Size 
Weight Bails 
Percent Solid* 
Dilution Factor 
Mln Reporting Limit 
Units 

&3.ra»!fafî ;̂ ^^^ 
8 - 2,4'-Dlchloroblphenyl
 
18 • 2,2',5-Trlchloroblphenyl
 
28 • 2,4,4'-Trlehloroblphenyl
 
44 • 2,2',3,5'-Tetraehloroblphenyl
 
52 - 2,2',5,5'-Tetr*chloroblphenyl
 
66 - 2,3',4,4'-Tetrachloroblphenyl
 
101• 2,2>,4,S,5'-Pentachloroblphenyl
 
105 • 2,3,3'>4,4>-PenUchloroblphenyl
 
118 - 2,3',4,4',5-Pentachloroblphenyl
 
128 • 2,2',3,3',4,4'-Hexachlorobiphenyl
 
138 • 2,2',3,4,4',5'-Hexachloroblphenyl
 
153 - 2,2l,4,4',S,S'-Hexachlorobiphenyl
 
170 • 2,2',3,3',4,4',5-HepUchloroblphenyl
 
180- 2,2<,3,4,4',5,5'-Heptachloroblphenyl
 
187 - 2,2',3,4',5,5',6-Heptachloroblphenyl
 
195 • 2,2',3,3',4,4',5,6-Octachloroblphenyl
 
206 • 2,2',3,3',4,4',5,5'l6-Nonachloroblphenyl
 
209 • 2,21

13,3',4,4',S,S',6,6'-Decachlorobiphenyl
 

NOAA 18 Congener total ppm
 

Total PCB (as homologue)' -ppm units
 

Internal Standard*
 
Dlbromo-octafluoro-blphenyl
 
103• 2,2',4,5',6-Pentachloroblphenyl
 
198 • 2,2',3,3',4,5,5',6-Octachloroblphenyl
 

'Calculated using Foster Wheeler's (January, 2001) 
regression equation: Total PCBs as hornologues » NOAA 
18 Congener sum (ppm) • 2.5 

Qualifiers and Notes
 
U « congener I* not detected above the MDL
 
J • value Is estimated
 
4 . QC criteria failure 

Total PCB summations do not Include U-quallfled data 
All results are surrogate corrected 

tableJ-. ige 

6
 
0-1' 

P1-060-V 
20A2392 

2.14 g 
DRY 
74.5
 

1
 
47
 

ug/Kg
 

190
 
460
 

1100 J
 
180
 
910
 
460
 
290
 

40 J
 
320
 

34 J
 
200
 
290
 

26 J
 
48
 
47 U
 
32 J
 
95 U
 
47 U
 

4.6
 
11
 

78
 
87
 
86
 

6
 
1-2'
 

P1-06 1-2'
 
20A2393RE
 

1.96 g 
DRY 
78.3
 

1
 
1
 

ug/Kg 

ND 
0.54 J 

1.0 U 
ND 

1.2 U 
0.35 J 

1.0U 
ND 

1.0 U 
ND 
ND 
ND 
NDL 
ND 
ND 
ND 

0.44 J 
0.18 J 

0.0015 
0.0038 

95
 
102
 
106
 

7
 
0-1' 

P1-07 0-V 
20A2396 

1.5 g 
DRY 
52.S
 

1
 
67
 

ug/Kg
 

1800
 
2900
 
8600 J
 
3000
 
4600
 
4600
 
3700
 
200
 

3600
 
210
 

1600
 
2600
 
260
 
400
 
360
 
37 J 
67 U 
67 U 

38
 
96
 

106
 
108
 
90
 

7
 
1-21
 

P1-07 1-2'
 
20A2397RE
 

1.34 g 
DRY 
50.4
 

1
 
1.5 

ug/Kg 

ND 
3.2 
2.2 U 

ND 
3.4 U 
1.5 
1.5 U 

ND 
1.5 U 

0.16 J 
ND 

1.5 U 
NDUJ 
ND 
ND 
ND 

0.22 J 
ND 

0.0051 
0.013 

77
 
87
 
88
 

8
 
0-1' 

P1-080-V 
20A2399 

0.957 g 
DRY 
44.5
 

5
 
100
 

ug/Kg
 

5700
 
7800
 

33000 J 
6500 

20000
 
8400
 
5000
 
260
 

5200
 
300
 

2700
 
4700
 
470
 
700
 
780
 
79 J
 

100 UJ
 
100 UJ
 

100
 
250
 

142 &
 
116
 
94
 

8
 
1-2'
 

P1-08 1-21
 

20A2400
 
1.06 g 
DRY 
41.4
 

10
 
94
 

ug/Kg 

22000
 
35000
 
40000
 

8600
 
36000
 
25000
 
6800
 

180
 
7800
 

150
 
2600
 
7200
 
570
 
970
 

1500
 
190
 
240
 

46 J 

200
 
490
 

183 &
 
117
 
87
 

a 
2-3' 

P1-08 2-3' 
20A2401 

7.27 g 
DRY 
47.7
 
1000
 
0.28 

ug/Kg 

3300
 
5700
 
5200
 

780
 
6900
 
1600
 
560
 

15
 
520
 
7.6 

210 J 
1000
 

45
 
56 J
 

160 J
 
19
 
28
 
8.1 

26
 
65
 

109
 
1639 &
 

121
 

Appendix J 

8
 
3-4'
 

P1-083-4'
 
20A2402
 

8.02 g 
DRY 
52.2 

0.25
 
ug/Kg
 

39
 
37
 
12
 
1.9 
8.9 
3.4 
1.4 

0.25 U 
0.96 

ND 
ND 

1.3 
1.0 

0.12 J 
0.33 

ND 
0.25 U 

0.028 J 

0.11 
0.27 

97
 
3440 &
 

109
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Appendix JTable < *re-Dredge Sediment Core PCB Data. 

Location 12
 
Depth 0-1'
 
Field ID P1-120-V
 
Lab ID 20A2415
 
Sample Size 2.29 g
 
Weight Basis DRY
 
Percent Solids 79.7
 
Dilution Factor 1
 
Mln Reporting Limit 44
 
Units ug/Kg
 

aaaaBewswg&EflstKaaaBfflKaMdfliiRC8ICongeTrter4!8(8Sf̂ ^^^^^^wSSftS^ îft*̂  Wfl̂ ffl??*WW*lSyiWW3|WWTO 

8 - 2,4'-Dlchloroblphenyl 52
 
1 8 • 2,2',5-Trlchloroblpheny! 200
 
28 - 2,4,4'-Trichloroblph«nyl 780 J
 
44 - 2,2>,3,5'-Tetraehloroblphenyl 270
 
52 • 2,2',5,5'-Tetrachloroblphenyl 600
 
66 • 2,3',4,4'-Tetiachloroblphenyl 440
 
101• 2,2',4,5,5'-Pentachloroblphenyl 320
 
105 • 2,3,3',4,4'-PenUchloroblphenyl 39 J
 
118 - 2,3',4,4',5-Pentachloroblphenyl 300
 
128 • 2,2'l3,3',4,4'-Hexachloroblphenyl 27 J
 
138 - 2,2',3,4,4>,5'-Hexaehloroblphenyl 180
 
153 -2,2<,4,4',S,5'-Hexachloroblphenyl 260
 
170- 2,2',3,3',4,4',5-Heptachloroblphenyl 22 J
 
180- 2,2',3,4,<',5,5'-Heptachloroblphenyl 35 J
 
187 - 2,2',3,4',5,5',6-Heptachloroblphenyl 44 U
 
195 • 2,2',3,3',4,4',5,6-Octachloroblphenyl 3.9 J
 
206 - 2,2',3,3',4,4',5,5',6-Nonachloroblphenyl 44 U
 
209 • 2,2',3,3',4,4',5,5',6,6'-Decachloroblphenyl 44 U
 

NOAA 18 Congener total ppm 3.5
 
Total PCB (as homologue)' -ppm units 8.8
 

Internal Standards
 
Dlbromo-octafluoro-blphenyl 80
 
103 - 2,2',4,5',6-PenUchloroblphenyl 89
 
198 - 2,2',3,3',4,5,5',6-Octachloroblphenyl 90
 

'Calculated using Foster Wheeler's (January, 2001)
 
regression equation: Total PCBs as homotogues » NOAA
 
18 Congener sum (ppm) * 2.5
 

Qualifiers and Notes
 
U « congener Is not detected above the MDL
 
J » value la estimated
 
4 - QC criteria failure
 

Total PCB summations do not Include U-quallfled data
 
All results are surrogate corrected
 

12
 
1-2'
 

P1-12 1-2'
 
20A2416RE
 

1.81 g 
DRY 
80.4
 

1
 
1.1 

ug/Kg 

ND 
2.1 
7.1 

ND 
4.1 
2.4 
4.1 

0.30 J 
1.2 

0.31 J 
1.1 U 

0.76	 J 
ND 

0.35 J 
0.56	 J 

ND 
3.6 
1.1 U 

0.027 
0.067 

58
 
68
 
68
 

13
 
0-1'
 

P1-130-V
 
20A2418
 

0.865 g 
DRY 
33.8
 

10
 
120
 

ug/Kg
 

2800
 
5600
 

43GOC j
 
6900
 

45000
 
11000
 
9700
 
1400
 
8100
 
890
 

5100
 
6600
 
710
 

1100
 
1000 •
 

140
 
130 U
 
120 UJ
 

150
 
370
 

121
 
124
 
101
 

13
 
1-2'
 

P1-131-2'
 
20A2419
 

0,686 g
 
DRY
 
31.6
 

10
 
140
 

ug/Kg
 

17000
 
46000
 
63000
 
39000
 
53000
 
24000
 
38000
 
3500
 

16000
 
1700
 
9800
 

13000
 
1500
 
2200
 
2000
 
230 J
 
230
 
140 U
 

330
 
830
 

1604
 
90
 
66
 

13
 
2-3'
 

P1-132-31
 

20A2420
 
7.4 g 

DRY 
47.6
 

20
 
0.27 

ug/Kg 

2400
 
3600
 

1000C
 
3800
 
5900
 
9800
 
8700
 

860
 
8800
 

570 J
 
3600
 
5700
 

540
 
800 J
 
670
 

29 J 
29 J 
9.8 J 

66
 
160
 

7064
 
10644
 

61
 

13
 
3+ 

PM33+ 
20A2421 

8.33 g 
DRY 
53.7
 

1
 
0.24 

ug/Kg 

RfrijftttaMQMebiSSSraniffii mpiipiii 

14
 
o-r
 

P1-140-1'
 
20A2422
 

1.3 g 
DRY
 

46
 
10
 
77
 

ug/Kg 

6500
 
20000
 
40000 J
 
5600
 

34000
 
7800
 
3200
 

190
 
3300
 
240
 

2600
 
4300
 
440
 
640
 
890
 

86
 
96 UJ
 
77 UJ
 

130
 
320
 

169 4
 
130 &
 
107
 

4.7
 
13
 
23
 
8.8 
11
 
10
 
10
 

1.4 
7.4 
1.2 J 
3.9 
5.5 

0.30 
0.66 J 
0.82 
0.14 J 
0.31 U 
0.31 

0.10 
0.26 

100
 
77
 
82
 

14
 
1-2'
 

P1-14 1-2'
 

20A2423RE
 
0.998 g 
DRY 
47.5
 

1
 
2
 

ug/Kg 

16
 
25
 
62
 
91
 
47
 
24
 
16
 

1.3 J
 
14
 

0.90 J 
6.8 U 
12
 

ND
 
1.4 J 
1.4 J 

ND 
2.3 
2.0 U 

0.31 
0.79 

57
 
68
 
67
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Table J-3 Pre-Dredge Sediment Core PCB Data. Appendix J 

ocatlon 15 15 15 16 16 16 17 17 17 
•epth 
laid ID 

0-1' 
P1-1SO-V 

1-21 

P1-1S 1-2' 
2-3' 

P1-152-3' 
0-1 • 

P1-160-11 
1-2' 

P1-161-21 
2-3' 

P1-16 2-3' 
0-1' 

P1-170-V 
1-2' 

P1-17 1-2' 
2-3' 

P1-172-31 

.•bID 20A2426 20A2427RE 20A2428 20A2429 20A2430 20A2431 20A2433 20A2434 20A2435 
lample Size 
Velght Basis 

1.06 g 
DRY 

1g 
DRY 

8.13 g 
DRY 

0.9S2 g 
DRY 

0.918 g 
DRY 

6.57 g 
DRY 

1.86 g 
DRY 

1.06 g 
DRY 

8.41 g 
DRY 

'ercent Solids 42.3 42.1 S1.4 33.4 39.9 41.5 64.2 50 52.9 
Nlutlon Factor 20 1 1 50 1 1 20 1 1 
»\n Reporting Limit 94 4 0.25 100 110 0.3 54 94 0.24 
JnlU ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg 

\sU-MH\\JO\\WWWSlf3WjtfW, -AW^arelMOTjJwiiSWi.^ 
1  2,4'-Dlchloroblphenyl 39000 96 27 100000 2000 9.9 5900 ND 0.51 
IB • 2,2',S-Trlchloroblphenyt 57000 140 18 170000 3500 20 22000 94 U 0.086 J 
18  2,4,4'-Trlchloroblphenyl 120000 J 160 8.9 190000 J 5000 44 53000 J 180 U 0.30 U 
M  2,2>,3,S'-Tetrichloroblphenyl 11000 170 1.9 120000 3500 16 14000 490 ND 
52 • 2,2',S,S'-Tetrachloroblphenyl 63000 180 2.9 150000 5000 19 36000 1200 0.13 J 
)6 - 2,3',4,4'-Tetrachloroblphenyl 12000 130 1.4 84000 4700 16 20000 1800 0.18 J 
101- 2,2',4,S,5'-Pentachloroblphenyl 6700 100 1.1 76000 4400 13 14000 2100 0.34 
IDS • 2,3,3',4,4'-Pentaehloroblpheny1 610 3.6 J 0.18 J 3600 300 2.0 300 220 0.16 J 
118 - 2,3',4,4',5-PenUchloroblphenyt 6400 100 0.87 37000 3600 9.9 6400 2200 0.20 J 
128 • 2,2',3,3',4,4'-Hexachloroblphenyl 620 3.2 J 0.20 J 1900 220 J 0.91 J 410 140 J 0.25 J 
138 • 2,2',3,4,4',5'-Hexachloroblphenyl 4300 32 0.30 10000 1700 5.0 3500 920 U 0.076 J 
163 - 2,J',4,4',5,5'-Hex»chloroblphenyl 6400 75 0.74 49000 D 2600 7.0 5800 1200 0.21 J 
170• 2,2',3,3',4,4',5-HepUchloroblphenyl 780 NO 0.025 J 1800 230 0.57 630 90 J ND 
180 • 2,2',3,4,4',5,5'-Heptachloroblphenyl 1200 7.7 0.10 J 2900 370 1.1 J 960 130 0.063 J 
187  2,2',3,4',5,6',8-HepUchloroblphenyl 1200 7.8 0.25 U 2500 320 0.85 1000 96 0.24 U 
195 • 2,2',3,3',4,4',5,6-Octachlorobiphenyl 230 1.8 J 0.086 J 310 29 J 0.13 J 120 15 J ND 
206 • 2,2',3,3',4,4',5,5',6-Nonachloroblphenyl 400 UJ 4.7 0.2S U 310 UJ 110U 0.30 U 130 UJ 94 U 0.24 U 
209 • 2 '̂,3,3',4,4',5,5',6,6'-Decachloroblphenyl 120 UJ 1.1 J 0.047 J 100 UJ 110U 0.034 J 54 UJ 94 U 0.052 J 

NOAA 18 Congener total ppm 330 1.2 0.064 1000 37 0.17 180 10 0.0023 

Total PCB (a* homologue)' -ppm units 830 3.0 0.16 2500 94 0.41 450 24 0.0056 

Internal Standards 
Dlbromo-octafluoro-blphenyl 242 & 62 92 437 & 72 89 194 & 61 93 

103  2.2',4,6',6-Pcntachloroblphenyl 130 & 71 73 115 77 78 140 & 68 77 
198 • 2,2',3,3',4,5,5',6-OcUchloroblphenyl 102 66 76 94 63 81 104 59 82 

'Calculated using Foster Wheeler's (January, 2001) 
regression equation: Total PCBs as homologues » NOAA 
18 Congener sum (ppm) • 2.5 

Qualifiers and Notes 
U « congener Is not detected above the MDL 
J • value la estimated 
A • QC criteria failure 

Total PCB summations do not Include U-quallfled data 
All results sre surrogate corrected 
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Apetndix JTable Pre-Dredge Sediment Core PCB Data. 

Location 18 18 19 19 20 20 
Depth 
Field ID 

0-V 
P1-180-V 

1-2' 
P1-181-2' 

o-r 
P1-190-1' 

1-2' 
P1-191-2' 

o-r 
P1-200-11 

1-2' 
P1-201-21 

Lab ID 20A2437 20A2438RE 20A2441 20A2442RE 20A2444 20A244SRE 
Sample Size 1.91 g 1.7 g 1.06 g 0.978 g 1.04 g 1.18 g 
Weight Basis DRY DRY DRY DRY DRY DRY 
Percent Solids 74 76.1 44.2 47.5 42.6 50.2 
Dilution Factor 1 1 20 1 5 1 
Mln Reporting Limit 52 1.2 94 2 96 1.7 

Unit* ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg 

II'TaJ -freJHrT*rs* T*Y'>'
EftigjSSSuiRZl̂  

 -• • ' • ' ' •  • • • - • • ' . - ' " , • • . .  - ~-,j;*v'-<*- ; T'-i'-.yt1 •-*••* ".wff-v&i. • ^-;\* +.?•<¥£ •\'-.'}T~r'*f- rv'^i^i'ytfr*'^'' --^ 

8 • 2,4'-Dlchloroblphenyl ND ND 31000 84 4800 ND 
18- 2,2',5-Trlchloroblphenyl 62 37 48000 150 6500 3.5 
28  2.4.4'-Trlchloroblphenyl '80 J '2 • '. 0000 J ZGu 25000 J 17 
44 - 2,2',3,5'-Tetr»chloroblphenyl 73 43 28000 170 4200 ND 
52 • 2,2',5,5'-Tetrachloroblphenyl 140 5.1 67000 220 8900 5.3 
66 • 2,3',4,4'-Tetrichloroblphenyl 93 U 3.8 36000 96 4400 2.0 
101 • 2,2',4,S,5'-PenUchloroblphenyl 73 3.3 27000 64 3100 2.8 
105  2,3,3',4,4'-PenUchloroblphenyl 11 J 0.28 J 560 6.0 270 0.17 J 
118 • 2,3',4,4',5-Pentachloroblphenyl 66 UJ 2.0 11000 54 2600 1.1 J 
128 - 2,21,3,3',4,4'-Hexachloroblphenyl 7.7 J 0.26 J 810 5.0 J 280 ND 
138  2,2',3,4,4',5'-Hexach!oroblphenyl 40 J 1.2 U 6400 36 1700 1.7 U 
153 - 2,2',4,4',S,5'-Hexachloroblphenyl 57 1.5 10000 50 2400 1.0 J 
170- 2,2',3,3',4,4',5-Heptachloroblphenyl 4.4 J ND 1200 4.8 270 ND 
180  2,2',3,4,4',5,5'-Heptachloroblphenyl 52 U 0.27 J 1800 8.3 430 0.29 J 
187 • 2,2',3,4',5,5',6-HepUchloroblphenyl 52 U 0.18 J 1700 7.8 420 0.25 J 
195 • 2,2',3,3',4,4',5,6-Octachloroblphenyl 1.4 J ND 180 1.2 J 44 J ND 
206  212',3,3',4,4',5,5',6-Nonachloroblphenyl 52 U 0.91 J 200 UJ 2.2 96 UJ 2.7 
209 • 2,2',3,3',4,4',5,5',6,6'-Decachloroblphenyl ND 1.2 U 94 UJ 2.0 U 96 UJ 0.52 J 

NO AA 1 8 Congener total ppm 0.65 0.076 380 1.2 66 0.037 

Toul PCS (as homologue)' -ppm units 1.6 0.19 950 2.9 170 0.092 

Internal Standards 
Dlbromo-octafluoro-blphenyl 85 51 217 & 64 135 & 66 
103  2,2',4,5',6-PenUchlorobtpheny! 96 64 130 & 74 110 72 
198 • 2,2',3,3',4,5,5',6-Octachloroblphenyl 103 63 96 74 96 67 

'Calculated using Foster Wheeler's (January, 2001) 
regression equation: Total PCBs as homologues « NOAA 
18 Congener sum (ppm) * 2.5 

Qualifiers and Notes 
U * congener Is not detected above the MDL 
J • value Is estimated 
4 » QC criteria (allure 

Total PCB summations do not Include U-qusllfled data 
All results are surrogate corrected 

June 6, 2001 tableJ-3_pre-dred9e Page 7 of 11 



Table J-3 Pre-Dredge Sediment Core PCB Data. 

Location 
Depth 
Field ID 
Lab ID 
Sample Size 
Weight Baals 
Percent Solids 
Dilution Factor 
Mln Reporting Limit 
Units 

8 • 2,4'-Dlchloroblphenyl 
18 • 2,2',6-Trlchloroblphenyl 
28 • 2,4,4'-Trlchloroblphenyl 
44 • 2,2',3,5'-Tetrachlorob)phenyl 
52 • 2,2',5,5'-Tetrichloroblphenyl 
66 - 2,3',4,4'-Tetrachloroblphenyl 
101 • 2,2',4,5,5'-Pentachloroblphenyl 
105- 2,3,3',4,4'-Pentachloroblphenyl 
118• 2,3',4.4',5-PenUchloroblphenyl 
128 • 2,2',3,3',4,4'-Hexachloroblphenyl 
138 • 2,2',3,4,41,S'-Hexichloroblphenyl 
153 • 2,2',4,4<,5,5'-Hexachloroblphenyl 
170 • 2,2',3,3',4,4',5-Heptachloroblphenyl 
180- 2,2',3,4,4',5)5'.Heptachloroblphenyl 
187 • 2,2',3,4',5,5',6-Heptachloroblphenyl 
195 • 2,2',3,3',4,4',5,6-Octachlorobiphenyl 
206 • 2,2',3,3',4,4',5,S',6-Nonachloroblphenyl 
209 • 2,2',3,3',4,41,5,5',6,6'-Decachloroblphenyl 

NOAA 16 Congener total ppm 
Total PCB (as homologue)1 -ppm units 

Internal Standards 
Dlbromo-octafluoro-blphenyl 
103• 2,2',4,5',6-Pentachloroblphenyl 
188 • 2,2',3,3',4,6,5',6-OcUchloroblphenyl 

'Calculated using Foster Wheeler's (January, 2001) 
regression equation: Total PCBs as homologues » NOAA 
18 Conoener sum (ppm)' 2.5 

Qualifiers and Notes 
U « congener Is not detected above the MDL 
J * value Is estimated 
4 « QC criteria failure 

Total PCB summations do not Include U-quallfled data 
All results are surrogate corrected 

tableJ-3_ *dge 

21
 
0-V
 

P1-21 0-V
 
20A2447
 

0.844 g 
DRY 
35.3
 

20
 
120
 

ug/Kg
 

51000
 
76000
 
100000
 
56000
 
75000
 
62000
 
37000
 
2800
 
24000
 
1600
 
9300
 
13000
 
1700
 
2500
 
2000
 
250
 
290
 
44 J
 

510
 
1300
 

3224
 
108
 
88
 

21
 
1-2'
 

P1-21 1-2'
 

20A2448
 
0.971 g 
DRY 
41.3
 

1
 
100
 

ug/Kg
 

1600
 
2700
 
4000
 
2500
 
3800
 
3000
 
2400
 
150
 
2100
 
120 J
 
940U
 
1500
 
120
 
190
 
170
 
15 J
 
100 U
 
100 U
 

24
 
61
 

70
 
78
 
67
 

21 21
 
2-3' 3+
 

P1-21 2-3' P1-21 3+
 
20A2449 20A24SO
 

6.31 g 7.06 g 
DRY DRY 
42.4	 45.6
 

1 1
 
0.32 0.28 

ug/Kg ug/Kg 

3.5 11
 
3.2 16
 
4.0 23 J
 
2.5 12
 
4.2 16 J
 
4.8 13
 
3.8 10
 
0.21 J 0.92
 
2.8	 6.9
 

ND 1.1
 
ND 5.6
 

2.4	 7.4
 
ND 2.3
 

0.36 1.1
 
0.32	 1.0
 

ND 0.15 J
 
0.32 U 0.28 U
 
0.038 J 0.044 J
 

0.032 0.13
 
0.080 0.32
 

82 91
 
5268 & 3590 &
 

98 100
 

22
 
0-1 '
 

P1-220-V
 
20A2451
 

0.823 g 
DRY 
34.6
 

20
 
120
 

ug/Kg
 

40000
 
69000
 
66000
 
54000
 
69000
 
33000
 
34000
 
2500
 
9500
 
1600
 
8600
 
12000
 
1600
 
2300
 
2100
 
280
 
350
 
66 J
 

430
 
1100
 

3344
 
116
 
94
 

22
 
1-2'
 

P1-22 1-2'
 

20A2452
 
1.03 g 
DRY 
46.2
 

1
 
97
 

ug/Kg
 

1100
 
1900
 
3100
 
2100
 
3100
 
3600
 
3300
 
340
 
2900
 
210 J
 
1400
 
2000
 
180
 
280
 
220
 
24 J
 
97 U
 
97 U
 

26
 
64
 

69
 
79
 
69
 

22
 
2-3'
 

P1-22 2-3'
 

20A2453
 
7.91 g 
DRY 
51.2
 

50
 
0.25 

ug/Kg 

190
 
320
 
1000
 
280
 
320
 
200
 
210
 
48
 
110
 
20
 
96
 
120
 
18
 
26
 
19
 
2.4
 
2.3 U
 
0.44
 

3.0
 
7.4
 

2484
 
91
 
69
 

ApptndtxJ 

22
 
3+
 

P1-22 3+ 
20A2454 

7.16 g
 
DRY
 
45.8
 

50
 
0.28
 

ug/Kg
 

170
 
300
 
980
 
270
 
300
 
220
 
190
 
54
 
120
 
20
 
90
 
100
 
16
 
23
 
17
 
2.2
 
2.1 U
 
0.45
 

2.9
 
7.2
 

2184
 
90
 
70
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Table > 're-Dredge Sediment Core PCB Data. 

Location 
Depth 
Field ID 
Lab ID 
Sample Size 
Weight Basis 
Percent Solids 
Dilution Factor 
Mln Reporting Limit 
Unit* 

8 - 2,4'-Dlchloroblpheny1 
18 • 2,2',5-Trlchloroblphenyl 
28 • 2,4,4'-Trlchloroblpheny1 
44 - 2,2',3,5'-Tetrachlorobiphenyl 
52 • 2,2>,5,5>-Tetrachloroblphenyl 
66 • 2,3',4,4'-Tetrachloroblphenyl 
101- 2,2',4,5,5'-Pentachloroblphenyl 
105 - 2,3,3',4,4'-PenUchloroblphenyl 
118 • 2,3',4,4',5-Pentachloroblphenyl 
128- 2,2',3,3',4,4'-Hexachloroblphenyl 
138 • 2.2',3,4,4',5'-Hexachloroblphenyl 
153 - 2,2',4,4>,5,5'-Hexachloroblphenyl 
170 • 2,2',3,3',4,4',5-Heptachloroblphenyl 
180- 2,2',3,4,4',5,5>-Heptachloroblpheny1 
187 - 2,2',3,4',5,5',6-Heptachloroblphenyl 
195 - 2,2',3,3',4,4',5,6-Octachloroblphenyl 
206 - 2,2',3,3',4,4',5,5',6-Nonachloroblphenyl 
209 - 2,2',3,3',4,4',5,5',6,6'-Decachloroblphenyl 

NOAA 18 Congener total ppm 

Total PCB (as homologue)' -ppm units 

Internal Standards 
Dlbromo-octafluoro-blphenyl 
103 - 2,2',4,5',6-Pentachloroblphenyl 
198 • 2,2',3,3',4,5,5',6-Ocuichlorobfphenyl 

'Calculated using Foster Wheeler's (January, 2001) 
regression equation: Total PCB* as homologues= NOAA 
18 Congener sum (pom) * 2.5 

Qualifiers and Notes 
U » congener Is not detected above the MDL 
J = value Is estimated 
A « QC criteria (allure 

Total PCB summations do not Include U-qualliled data 
All results are surrogate corrected 

23 23 23 24 24 
o-r 1-2' 2-3' 0-1 ' 1-2' 

P1-23 0-1' P1-23 1-2' P1-23 2-3' P1-240-1' P1-24 1-2' 
20A2455 20A2456RE 20A2457 20A2459 20A2460RE 

1.76 g 1.51 g 10.8 g 1.91 g 1.75 g 
DRY DRY DRY DRY DRY 
74.5 66.6 70.1 79.6 80.9 

1 1 1 1 1 
57 1.3 0.18 52 1.1 

ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg 

140 ND 0.25 30 J ND 
310 1.5 ND 130 1.2 
440 U 11 027 U 310 U 6.8 
160 ND ND 180 ND 
630 6.7 0.16 J 380 1.4 
310 3.8 0.12 J 300 ND 
210 5.1 0.19 210 2.1 
23 J 1.9 0.066 J 30 J ND 

230 2.4 0.10 J 210 ND 
26 J ND 0.072 J 20 J NO 

130 ND 0.075 J 110 1.1 U 
200 3.4 0.13 J 150 ND 

15 J ND ND 13 J ND 
26 J ND ND 19 J 0.15 J 
24 J 0.92 J 0.18 U 15 J ND 
7.3 J ND 0.036 J 2.0 J ND 
14 J 1.8 0.18 U 3.2 J 1.2 

8.1 J 2.5 0.020 J ND 1.1 U 

2.5 0.041 0.0012 1.8 0.013 
6.2 0.10 0.0030 4.5 0.032 

87 68 87 84 61 
90 73 72 95 70 
96 70 82 99 68 

25 
0-1 ' 

P1-250-V 
20A2462 

0.828 g 
DRY 
36.5 

10 
120 

ug/Kg 

8600 
18000 
36000 
12000 
28000 
29000 
17000 
2300 

12000 
1200 
6600 
8500 
930 

1500 
1300 

170 
190 

37 J 

180 
460 

141 & 
113 
104 

25
 
1-2'
 

P1-2S 1-2'
 
20A2463
 

0.894 g 
DRY 
38.7 

5 
110 

ug/Kg 

12000 
15000 
34000 
14000 
17000 
32000 
14000 
2000 

13000 
870 4 

5500 
7500 
790 

1200 
1000 

120 J 
120 U 
110 U 

170 
420 

97 
89 
71 

25
 
2-3'
 

P1-252-3'
 
20A2464
 

8.42 g 
DRY 
55.1 

5 
0.24 

ug/Kg 

28 
48 

12Q 

39 
51 
64 

36 
7.2 
35 
3.64 
18 
22 
2.8 
3.8 J 
3.3 

0.49 J 
0.87 U 
0.17 J 

0.48 
1.2 

94 
75 
80 
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Table J-3 Pre-Dredge Sediment Core PCB Data. 

Location 26
 
Depth o-r
 
Field ID P1-260-V
 
Lib ID 20A2465
 
Sample Size 1.04 g
 
Weight Bad* DRY
 
Percent Solid* 45.4
 
Dilution Factor 10
 
Mln Reporting Limit 96
 
Units ug/Kg
 

2,4'-Dlchloroblphenyl 11000
 
18 • 2,2',5-Trlchloroblphenyl 23000
 
28 • 2,4,4'-Trlohloroblphenyl 27000
 
44 - 2,2',3,5'-Tetrachloroblphenyl 6300
 
62 - 2,2',S,5'-Tetr»chloroblphenyl 37000
 
66 - 2,3',4,4'-Tetrachloroblphenyl 9200
 
101 -2,2',4,5,5'-Pentachlorobiphenyl 3300
 
105 - 2,3,3',4,4'-Pentachloroblphenyl 190
 
118- 2,3',4,4',5-Pentachloroblphenyl 4000
 
128 • 2,2',3,3',4,4'-Hex«chloroblphenyl 290
 
138 - 2,2',3,4,4>,E'-Hexaehloroblphenyl 3000
 
153 • 2,2',4,41,5,S'-Hexschloroblphenyl 5100
 
170 • 2,2',3,3',4,4',5-Heptachloroblphenyl 560
 
180 • 2,2',3,4,4',5,5'-H«pUchloroblphenyl 800
 
187 • 2,2',3,4',5,5',6-HepUchloroblphenyl 1000
 
195 • 2,2>,3,3>,4,4>,5,8-Octach)orob)phenyt 100
 
206 • 2,2',3,3',4,4',5,5'.6-Nonachloroblphenyl 120
 
209 • 2,2',3,3',4,4',5,5',6,6'-Decachloroblphenyl 24 J 

NOAA 18 Congener total ppm 130
 
Total PCB (as homologue)' -ppm unit* 330
 

Internal Standards
 
Dlbromo-octafluorc-blphenyl 184 &
 
103 - 2,2',4,5',6-Pentachloroblphenyl 112
 
198 - 2,2',3,3',4,5,S',6-Octachloroblphenyl 85
 

'Calculated using Foster Wheeler's (January, 2001) 
regression equation: Total PCS* a* homologue* * NOAA 
18 Congener sum (ppm) * 2.5 

Qualifiers and Notes 
U « congener Is not detected above the MDL 
J » value Is estimated 
& » QC criteria failure 

Total PCB summation* do not Include U-quallfled data 
All results are surrogate corrected 

tableJ-3_pr,.,. Jfedge jfedg 

26
 
1-2'
 

P1-26 1-2'
 
20A2466RE
 

1.13 g 
DRY 
46.4
 

1
 
1.8 

ug/Kg 

140
 
220
 
670
 
140
 
260
 
98
 
39
 
2.6
 
40
 
3.5 J
 
31
 
51
 
5.5
 
8.6
 
8.7
 
1.6 J
 
2.5
 
0.50J
 

1.7
 
4.4
 

60
 
70
 
66
 

26
 
2-3'
 

P1-26 2-3'
 
20A2467
 

7.46 g 
DRY 
47.8
 

1
 
0.27 

ug/Kg 

15
 
22
 
39
 
8.4
 
24
 
9.0
 
4.1
 
0.30
 
2.8
 
0.31 J
 
2.3
 
4.0
 
0.28
 
0.64J
 
0.63
 
0.19 J
 
0.27 U
 
0.12 J
 

0.13
 
0.33
 

86
 
74
 
81
 

ApptndlnJ 

27
 
0-1'
 

P1-270-V
 
20A2469
 

1.08 g 
DRY 
45.8
 

10
 
92
 

ug/Kg 

21000
 
31000
 
37000
 
15000
 
37000
 
21000
 
6500
 
550
 
7200
 
530
 
4100
 
6600
 
720
 
1100
 
1200
 
120
 
140
 
39 J
 

190
 
480
 

251 &
 
113
 
88
 

27
 
1-2'
 

P1-27 1-2'
 
20A2470RE
 

0.998 g 
DRY 
42.1
 

1
 
2
 

ug/Kg 

28
 
49
 
58
 
84
 
49
 
21
 
12
 
1.2 J
 
10
 

0.99 J 
5.0 U 
7.8 

NO 
1.0 J 

0.98 J 
0.91 J 

2.8 
2.0 U 

0.33 
0.82 

58
 
66
 
73
 

27
 
2-3'
 

P1-27 2-3'
 
20A2471
 

7.22 g 
DRY 

47
 
1
 

0.28 
ug/Kg 

2.0 
3.9 
5.4 
2.6 
3.4 
2.1 
1.1 

0.18 J 
0.87 
0.14 J 
0.48 
0.87 

0.023 J 
0.16 J 
0.28 U 

0.098 J 
0.28 U 

0.080 J 

0.023 
0.059 

88
 
78
 
81
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' Apptmtx JTable « .^re-Dredge Sediment Core PCB Data. 

Location 28 28 28 29 29 29 30 30 
Depth 0-1' 1-2' 2-3' 0-1' 1-2' 2-3' 0-1' 1-2' 
Field ID P1-280-V P1-28 1-2' P1-282-3' P1-290-T P1-291-2' P1-292-3' PI -30 0-1 ' P1-30 1-2' 
Lab ID 20A2473 20A2474 20A2475 20A2477 20A2478RE 20A2479 20A2481 20A24B2RE 
Sample Size 0.866 g 1.02 g 7.1 g 1.78 g 1.51 g 8.25 g 2.06 g 1.6 g 
Weight Basis DRY DRY DRY DRY DRY DRY DRY DRY 
Percent Solids 34.8 44.5 45.5 71.7 72.9 52.6 78.5 79.8 
Dilution Factor 20 10 1 1 1 1 1 1 
Mln Reporting Limit 120 98 0.28 56 2.6 0.24 48 1.2 
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg 

^PGa?CbrigenerlP5^Piaŝ RlE^P®pp^̂ ^ IppSpiSilî iS! SS§$$*P1PBW8 ̂ *̂SP';'%T***:'* 
8 • 2,4'-Dlchloroblphenyl 34000 9100 1.7 2400 ND 1.0 64 ND 
18  2,2',5-Trlchloroblphenyl 60000 22000 4.9 3800 2.6 U ND 180 1.8 
28  2.4.4'-Trlcritorobtprt«nyi 95000 2600C 5.8 390C ND 2.8 360 U 7 7 

44  2,2',3,5'-Tetrachloroblphenyl 49000 12000 3.1 2200 ND 2.5 170 ND 
52 • 2,2',5,S'-Tetrachloroblphenyl 65000 22000 2.7 6000 63 10 490 3.8 
66  2,3',4,4'-Tetraehloroblphenyl 37000 7600 1.6 2300 10 1.6 310 ND 
101 • 2,2',4,5,5'-PenUchloroblphenyl 34000 8100 1.8 1300 16 8.6 240 2.0 
105  2,3,3',4,4'-PenUchloroblphenyl 2600 700 0.14 J 140 4.6 2.5 34 J ND 
118 • 2,3',4,4',5-Pentachloroblphenyl 12000 3100 0.80 1200 13 2.1 230 ND 
128 • 2,2',3,3',4,4'-Hexachloroblphenyl 1600 420 J 0.13 J 160 J 3.1 J 3.3 J 39 J ND 
138• 2,2',3,4,4',5'-Hexachloroblphenyl 9000 2700 0.58 1100 12 U 1.3 140 1.2 U 
153 • 2,2',4,4',5,5'-Hexachloroblph«nyl 12000 4100 0.98 1500 14 2.8 200 ND 
170 • 2,2',3,3',4,4',5-Heptachloroblphenyl 1500 620 0.039 J 170 J ND ND 15 J ND 
180  2,2',3,4,4',5,5'-Heplachlorob)phenyl 2300 680 0.26 J 270 J 11 1.9 J 37 J ND 
187  2,2',3,4',5,5',6-Heplachloroblphenyl 1900 720 0.28 U 290 15 2.4 18 J ND 
195 • 2,2',3,3',4,4',5,6-Octachloroblphenyl 240 69 J 0.096 J 31 J 26 J 4.6 J 5.6 J 0.22 J 
206  2,2',3,3',4,4',5,5',6-Nonachloroblphenyl 260 98 U 0.28 U 36 J 68 8.3 24 J 1.2 U 
209 - 2,2',3,3',4,4',S,5',6,6'-Decachloroblphenyl 49 J 98 U 0.078 J 6.0 J 22 5.4 16 J ND 

NOAA 18 Congener total ppm 420 120 0.025 27 0.27 0.061 2.2 0.017 

Total PCB (as homologue)1 -ppm units 1000 300 0.062 67 0.66 0.15 5.5 0.042 

Internal Standards 
Dlbromo-octafluoro-blphenyl 
103  2,2',4,5',6-Pentachloroblphenyl 
198 - 2,2',3,3',4,5,5',6-Octachloroblpneny! 

288 & 
102 
87 

59 
81 
75 

88 
75 
80 

106 
93 
72 

63 
68 
74 

102 
80 
68 

67 
77 
75 

65 
74 
84 

'Calculated using Foster Wheeler's (January, 2001) 
regression equation-. Total PCBt as homologues = NOAA 
18 Congener sum (ppm) • 2.5 

Qualifiers and Notes 
U « congener Is not detected above the MDL 
J a value I* estimated 
4 = QC criteria failure 

Total PCB summations do not Include U-quallfled data 
All results are surrogate corrected 
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Appendix JTable J-4 Post-Dredge Sediment Core and Surface Grab PCB Data 
Location 1 1 2 2 3 3 4 4 7 7 
Depth Core 0-1 ' Grab 0-2cm Core 0-V Grab 0-2cm Core 0-1' Grab 0-2cm Core 0-1 ' Grab 0-2cm Core 0-V Grab 0-2cm 

Field ID NBPD2
EPA01-C 

NBPD2
EPA01-G 

NBPD2
EPA02-C 

NBPD2
EPA02-G 

NBPD2
EPA03-C 

NBPD2
EPA03-G 

NBHPD2
EPA4-C 

NBHPD2
EPA4-G 

NBPD2
EPA07-C 

NBPD2
EPA07-G 

Lab ID 20A3244 20A3256RE 20A3243 20A3257RE 20A3217 20A3215RE 20A3190 20A3198RE 20A3239 20A3254RE 
Sample Size 5.92 g 0.802 g 6.81 g 0.955 g 7.85 g 0.862 g 7.05 g 0.801 g 7.63 g 0.988 g 
Weight Bails DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY 
Percent Solids 39.5 37.3 44.8 44.4 51.5 39.2 45.5 31.1 49.2 40.5 
Dilution Factor 50 1 40 1 40 1 50 1 100 1 
Mln Reporting Limit 0.34 100 0.29 17 0.25 2300 0.28 5000 0.26 810 
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg 

?P^S?vv?* t̂$ SpSjSW^S^^SSSSf ?4*'̂ v^ îll*!̂ >t*-T;''-'!''Vi fflffi&f '̂̂ ywz ?'•y^Jî Sf?*;;!, ?°5*?»f«g@ft?'v;v^ '̂ WfSfî -Sc' fiS^iHSS&rl^lJ; SivS'r>*H:ft'-fr '*'!«. '.:s-si?5f5^gS¥-".-; 
6 • 2,4'-Dlchloroblphenyl 1100 5300 410 36 350 3400 280 7200 470 3100 
18 - 2,2',5-Trlchloroblphenyl 1700 8200 J 630 55 U 550 5800 J 430 13000 J 780 7700 J 
28  2,4,4'-Trlchloroblphenyl 2200 9300 J 1000 79 U 910 8800 J 630 19000 J 1400 13000 J 
44 • 2,2',3,5'-Tetrachloroblphenyl 1000 5100 380 45 310 3500 320 9400 560 6000 
52 • 2,2',S,5'-Tetrachloroblphenyl 2100 10000 1100 82 740 8300 530 16000 1000 12000 
66 • 2,3',4,4'-Tetrachloroblphenyl 1000 5100 610 50 U 370 4000 280 9200 660 7300 
101 • 2,2',4,5,5'-Pentachloroblphenyl 670 3100 440 34 U 250 2900 220 7200 510 5600 
105  2,3,3',4,4'-P»ntachloroblphenyl 26 230 25 17U 23 170 J 23 470 J 48 860 U 
118  2,3',4,4',5-Pentachloroblphenyl 
128  2,21,3,3',4,4'-Hexachloroblphenyl 

450 
23 

1800 
150 

370 
14 

24 U 
1.9 J 

180 
12 

1900 J 
170 J 

140 
10 

4300 J 
330 J 

320 
22 

4000 
400 J 

138 2,2',3,4,4',S'-Hex«chloroblphenyl 330 1600 U 160 17 U 110 1200 J 89 2600 J 180 2400 U 
153 • 2,2',4,4',5,5'-Hexachloroblphenyl 530 2800 370 25 U 220 2100 J 150 4800 J 340 4100 
170 • 2,2',3,3',4,4',5-Heptachloroblphenyl 46 180 32 2.2 J 28 190 J 18 340 J 40 240 J 

180 • 2,2',3,4,4',5,5'-HepUchloroblphenyl 40 340 28 2.9 J 21 290 J 16 540 J 34 420 J 

187 • 2,2',3,4',5,6',6-HeptachlOroblphenyl 
195 2,2',3,3',4,4',5,6-Octachloroblphenyl 
206 • 2,2',3,3',4,41,5,5',6-Nonachloroblphenyl 

49 
4.7 
7.1 

460 
45 J 
69 J 

31 
3.1 
3.8 

2.6 J 
0.29 J 

17 UJ 

20 
2.3 
2.5 

280 J 
32 J 
41 J 

14 
1.8 
2.2 

640 J 
53 J 
70 J 

31 
3.4 
4.4 

500 J 
53 J 
43 J 

209 • 2,2',3,3',4,4',5,5',6,6'-Decachloroblphenyl 2.1 15 J 0.82 U 17U 0.57 U 12 J 0.93 17 J 1.0 13 J 

NOAA 18 Congener total ppm 11 52 5.6 0.19 4.1 43 3.2 95 6.4 64 

Total PCB (as homologue)' -ppm units 28 130 14 0.47 10 110 7.9 240 16 160 

Internal Standards 
Dlbromo-octafluoro-blphenyl 
103 • 2,2',4,5',6-PenUchloroblphenyl 
198  2,2',3,3',4,5,5',6-Octachloroblphenyl 

84 
55 
53 

79 
99 
68 

74 
73 
62 

76 
79 
73 

86 
62 
77 

98 
108 
98 

74 
79 
68 

113 
121 
96 

62 
81 
56 

69 
84 
58 

'Calculated using Foster Wheeler's (January, 2001) 
regression equation: Total PCBs as homologues = 
NOAA 18 Congener sum (pom) • 2.5 

Qualifiers and Notes 
U • congener Is not detected above the MDL 
J » value I* estimated 
4 » QC criteria failure 

Total PCB summations do not Include U-quallfled data 

All results are surrogate corrected 



Appendix JTable - ^ Post-Dredge Sediment Core and Surface Grab PCB Data 
Location 8 8 9 9 10 12 13 13 14 14 
Depth Core 0-1 ' Grab 0-2cm Core 0-1' Grab 0-2cm Grab 0-2cm Grab 0-2cm Core 0-1 ' Grab 0-2cm CoreO-V Grab 0-2cm 

Field ID NBPD2 NBPD2 NBHP02 NBHPD2 NBPD2 NBPD2 NBPD2 NBPD2 NBPD2 NBPD2
EPA08-C EPA08-G EPA9-C EPA9-G EPA10-G EPA12-G EPA13-C EPA13-G EPA14-C EPA14-G 

Lab ID 20A3241 20A3261RE 20A3192 20A3200RE 20A3266RE 20A3263RE 20A3240 20A3258RE 20A3238 20A3255RE 
Sample Size 
Weight Basis 

7.63 g 
DRY 

0.757 g 
DRY 

7.87 g 
DRY 

0.842 g 
DRY 

0.77 g 
DRY 

1.5 g 
DRY 

7.79 g 
DRY 

0.981 g 
DRY 

7.2 g 
DRY 

0.9 g 
DRY 

Percent Solids 50.5 34.9 51.4 38.8 35.8 67.6 49.4 39.4 46.5 41.3 
Dilution Factor 20 1 10 1 1 1 200 1 40 1 
Mln Reporting Limit 0.26 1000 0.25 480 2100 270 0.26 820 0.28 890 
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg 

!PCBlC6ngenefliB$i?8SS$l!̂ ^ 
8 • 2,4'-Olchloroblphenyl 160 8900 7.7 1200 5000 980 1800 3100 290 8600 
18 • 2,2 ,5-Trichiorobipheny. 220 16000 J ',4 180C J 12000 J 2400 J 2700 6600 J 450 (5000 j 
28 • 2,4,4'-Trlchloroblphenyl 330 22000 J 20 3000 J 23000 J 4200 J 4800 11000 J 750 21000 J 
44 • 2,2',3,5'-T«trachloroblphenyl 100 8500 22 1400 11000 1800 2000 5600 230 7100 
52 • 2,2',5,5'-Tetrachloroblphenyl 300 24000 81 2400 24000 4300 3200 9600 680 22000 
66 • 2,3',4,4'-Tetrachloroblphenyl 140 11000 36 1200 12000 2100 2400 9000 300 10000 
101 - 2,2',4,5,5'-Pentachloroblphenyl 93 6600 22 1000 8000 1500 1800 7400 200 6300 
105 - 2,3,3',4,4'-Pentachloroblphenyl 6.7 1000 U 074 86 J 2100 U 270 U 250 820 U 16 890 U 
1 1 8  2,3',4,4',5-Pentachloroblphenyl 43 4700 21 640 5800 1000 1200 5500 140 4700 
128  2,2',3,3',4,4'-Hexachloroblphenyl 3.9 320 J 1.1 130 J 580 J 91 J 33 J 280 J 9.6 420 J 
138 • 2,2',3,4l4

i,5'-Hexachloroblphenyl 31 3000 U 12 430 J 4300 U 740 U 630 2300 U 96 3000 U 
153 - 2,2',4,4',5,5'-Hexachloroblphenyl 47 6400 24 750 7300 1300 1100 4800 180 5800 
170 • 2,2',3,3',4,4',5-Heptachloroblphenyl 9.6 210 J 0.62 90 J 410 J 80 J 49 J 240 J 20 400 J 
180• 2,21,3,4,41,5,5'-Heptachlorobtphenyl 6.0 590 J 1.5 180 J 810 J 130 J 120 470 J 17 630 J 
187 • 2,2',3,4',5,5',6-Heptachloroblphenyl 8.2 830 J 33 120 J 910 J 160 J 140 500 J 18 750 J 
195 • 2,2',3,3',4,4',5,6-OcUchloroblphenyl 0.75 73 J 0.22 J 35 J 120 J 16 J 5.1 J 50 J 1.9 73 J 
206 - 2,2',3,3',4,4',5,5',6-Nonachloroblphenyl 0.90 93 J 0.34 100 J 97 J 22 J 6.0 J 62 J 2.2 86 J 
209 • 2,21,3,3',4,4',5t5',6,6'-Decachloroblphenyl 0.26 U 14 J 0.25 U 86 J 25 J 270 U 1.3 J 21 J 0.44 U 23 J 

NOAA 18 Congener total ppm 1.5 110 0.27 15 110 20 22 64 3.4 100 

Total PCB (as homolo0ue)' -ppm units 3.8 280 0.67 37 280 50 56 160 8.5 260 

Internal Standard* 
Dibromo-octafluoro-blphenyl 70 69 84 67 87 56 45 71 70 63 
103 • 2,2',4,5',6-Penuichloroblphenyl 70 89 67 73 109 74 54 94 72 83 
198  2,2',3,3',4,6,5',6-Octachloroblphenyl 58 64 68 78 68 56 31 & 64 60 56 

'Calculated using Foster Wheeler's (January, 2001) 
regression equation: Total PCBs as homologues= 
NOAA 18 Congener sum (pom} • 2.5 

Qualifiers and Notes 
U * congener Is not detected above the MDL 
J a value Is estimated 
i . OC criteria failure 

Total PCB summations do not Include U-quallfled data 

All results are surrogate corrected 



Appendix JTable J-4 Post-Dredge Sediment Core and Surface Grab PCB Data 
ocatlon 15 15 16 16 19 19 20 20 21 21 
lepth Core 0-1 ' Grab 0-2cm Core 0-1' Grab 0-2cm Core 0-V Grab 0-2cm Core 0-1' Grab 0-2cm Core 0-1' Grab 0-2cm 

leld ID 
NBHPD2
EPA15-C 

NBHPD2
EPA15-G 

NBPD2
EPA16-C 

NBPD2
EPA16-G 

NBPD2
EPA19-C 

NBPD2
EPA19-G 

NBPD2
EPA20-C 

NBPD2
EPA20-G 

NBHPD2
EPA21-C 

NBHPD2
EPA21-G 

.abID 20A3194 20A3202RE 20A3247 20A3260RE 20A3242 20A3253RE 20A3246 20A3262RE 20A3191 20A3199RE 
Sample Size 7.71 g 0.926 g 6.56 g 0.757 g 7.35 g 0.906 g 6.6 g 0.847 g 7.79 g 0.827 g 
Velgnt Baala DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY 
'ercent Solids 50.5 37.5 43.5 34.1 48.1 40.1 43.7 39.4 50.8 39 
jllutlon Factor 40 1 100 1 100 1 200 1 1000 1 
Jlln Reporting Limit 0.26 4300 0.3 1000 0.27 880 0.3 470 0.26 4800 
Jnlts ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg 

>CBiCbngehef$i$$RiPI!̂ ^̂ ^ 
1 • 2,4'-Dlchloroblph«nyl 320 8800 590 9900 580 2800 1400 3000 5800 J 7700 J 
18  2,2',5-Trlchloroblphenyl 480 14000 J 920 18000 J 910 6700 J 2200 5600 J 7800 J 13000 J 
28  2,4,4'-Trlchloroblphenyl 800 21000 J 1500 29000 J 1700 13000 J 3300 8300 J 12000 J 22000 J 
14 • 2,2',3,5'-Tetrachloroblphenyl 250 8200 630 12000 630 5100 920 2900 5400 J 9700 J 
>2 • 2,2',5,5'-Tetr»chloroblpnenyl 620 19000 1100 23000 1200 10000 2900 9000 7900 J 14000 J 
36 • 2,3',4,4'-Tetrachloroblphenyl 300 9400 630 11000 730 5900 1300 3800 5400 J 8300 J 
101  2,2',4,5,5'-Pentachloroblphenyl 200 7400 510 8600 580 4500 700 2200 3400 J 7000 J 
105  2,3,3',4,4'-Pentachloroblphenyl 16 450 J 31 1000 U 47 880 U 30 470 U 470 J 460 J 
118 • 2,3',4,4',5-Pentachloroblphenyl 140 5000 300 4700 380 3000 520 1600 2100 J 3700 J 
128  2,2',3,3',4,4'-Hexachloroblphenyl 9.3 440 J 18 J 380 J 23 230 J 32 120 J 170 J 320 J 
138 • 2,2',3,4,4',5'-Hexachloroblphenyl 86 3100 J 180 3300 U 230 1800 U 360 1100 U 1100 J 2200 J 
153 • 2,2',4,4',5,5'-Hexachloroblphenyl 170 5100 330 6200 400 3200 640 2200 1800 J 3700 J 
170 - 2,2',3,3',4,4',5-Heptachloroblphenyl 20 470 J 31 290 J 43 190 J 34 J 98 J 80 J 320 J 
180  2,2',3,4,4',5,5'-HepUchloroblph«nyl 16 710 J 29 J 690 J 36 340 J 54 210 J 200 J 490 J 
187  2,2',3,4',5,5',6-HepUchloroblph«nyl 17 750 J 27 740 J 32 390 J 100 280 J 230 J 490 J 
195 • 2,2',3,3',4,4',5,6-OcUchloroblphenyl 1.6 75 J 3.0 71 J 3.9 880 U 6.5 23 J 18 J 47 J 
206  2,2',3,3',4,4',5,S',6-Non«chlorobiphenyt 1.9 95 J 3.6 J 93 J 4.1 34 J 8.3 28 J 20 J 53 J 
209 • 2,2',3,3',4,4',5,5',6,6'-Decachlorobiphenyl 0.54 U 24 J 0.80 U 18 J 0.94 880 U 2.3 7.8 J 5.3 J 11 J 

NOAA 18 Congener total ppm 3.4 100 6.8 130 7.5 55 15 39 54 J 93 

Total PCB (as homologue)1 -ppm units 8.6 260 17 310 19 140 36 98 130 230 

Internal Standards 
Dlbromo-octafluoro-blphenyl 70 125 60 59 65 68 64 56 2171 & 129 & 
103 • 2,2',4,5',6-Pentachloroblphenyl 64 122 79 79 87 85 102 74 168 & 133 & 

198 • 2,2',3,3',4,5,5',6-Octachloroblphenyl 60 96 54 51 60 62 54 57 59 119 

'Calculated using Foster Wheeler's (January, 2001) 
regression equation: Total PCBs as homologues » 
NOAA 18 Congener sum (ppm) * 2.5 

Qualifiers and Notes 
U » congener Is not detected above the MDL 
J » value Is estimated 
& . QC criteria failure 

Total PCB summstlons do not Include U-quallfled data 

All results are surrogate corrected 



f Appendix JTable o .'ost-Dredge Sediment Core and Surface Grab PCB Data 
ocatlon 22 23 25 25 26 26 27 27 28 
epth Grab 0-2cm Grab 0-2cm Core 0-1' Grata 0-2cm Core 0-1' Grab 0-2cm Core 0-1' Grab 0-2cm Core 0-1 ' 

NBPD2- NBPD2- NBPD2- NBPD2- NBPD2- NBPD2- NBHP02- NBHPD2- NBHPD2
leld ID 

EPA22-G EPA23-G EPA25-C EPA25-G EPA26-C EPA26-G EPA27-C EPA27-G EPA28-C 
abID 20A3265RE 20A3264RE 20A3218 20A3214RE 20A3245 20A3259RE 20A31S3 20A3201RE 20A3187 
•mple Size 0.83 g 1.29 g 7.63 g 0.98 g 8.55 g 0.93 g 6.74 g 0.863 g 7.01 g 
height Basis DRY DRY DRY DRY DRY DRY DRY DRY DRY 
'ercent Solids 37.9 60.4 50 40.S 54.8 41.9 44.6 32.8 45.6 
lllutlon Factor 1 1 200 1 40 1 500 1 50 
tin Reporting Limit 960 310 0.26 410 0.23 430 0.3 9300 0.28 
Inlts ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg 

>CB!̂ ongeneMMC^̂ $'ĵ i£l̂ ^̂ î;̂  ̂̂ NsSSfSSBfJSSife Kî !>SSS:Si^|#$ftS®S^£'*i;tfffi; ̂ &y&£st$tK 7.j.§.fŜ ;;S-S5 |̂Sss' WJ*SS$cffi3B!sii!$ v'i'̂ slSPiiili'&s: ̂ iSsKswi"̂  
SS f̂**^^I • 2,4'-Dlchloroblphenyl 5800 6300 1400 460 J 270 1400 3300 17000 J 520 

8 • 2,2 ,5-TrichloroDipheny: !30QO J 9UOO J 2500 -: 1 ,V. _. 430 3'00 J 4500 27000 J 75C 
!8 • 2,4,4'-Trlchloroblphenyl 20000 J 15000 J 5500 1700 670 4400 J 7700 36000 J 1100 
14 - 2,2',3,5'-Tetrachloroblphenyl 9100 5700 2200 960 210 1600 2500 15000 J 560 
>2 - 2,2',5,5'-Tetrachloroblphenyl 21000 12000 3800 1800 590 4800 5700 33000 J 880 
16 • 2,3',4,4'-Tetrachlorob!phenyl 10000 5000 3200 1200 270 2100 2900 15000 J 470 
101 - 2,2I,4,5,5'-Pentachloroblphenyl 7400 4000 2300 1100 180 1300 1900 11000 J 370 
105 - 2,3,3',4,4'-Pentachloroblphenyl 960 U 310 U 350 230 J 10 430 U 80 760 J 28 
118 • 2,3',4,4',5-Pentachlorobiphenyl 5400 2400 1700 900 120 870 1300 7400 J 210 
I28 - 2,2',3,3',4,4'-Hexachloroblphenyl 490 J 220 J 140 150 J B.9 53 J 94 J 700 J 14 
1 38 • 2,2',3,4,4',S'-Hexachloroblphenyl 3700 U 1700 U 850 720 81 620 U 770 4800 J 130 
1 53 • 2,2',4t4

<
l5,5<-Hexachloroblphenyl 6500 3200 1500 760 160 1200 U 1500 8100 J 240 

170 - 2,2',3,3',4,4',5-Heptachloroblphenyl 400 J 140 J 62 100 J 28 76 J 66 J 770 J 25 
180 • 2,2'.3,4,4',5,5'-Heptachloroblphenyl 680 J 340 180 160 J 14 120 J 180 1200 J 23 
187 • 2,2',3,4',5,5',6-Heptachloroblphenyl 890 J 420 190 130 J 16 130 J 200 1200 J 23 
195 • 2,2',3,3',4,4',5,6-Octachloroblphenyl 82 J 38 J 19 18 J 1.4 10 J 14 120 J 2.4 

206 - 2,2',3,3',4,4',5,5<,6-Nonachloroblphenyl 98 J 45 J 19 24 J 1.6 29 J 17 130 J 2.8 
209 - 2,2',3,3',4,4',5,5',6,6'-Decachloroblphenyl 20 J 14 J 5.7 20 J 0.28 U 430 U 4.6 32 J 0.79 U 

NOAA 18 Congener total ppm 100 64 26 12 3.1 20 33 180 5.3 

Total PCB (as homologue)1 -ppm units 250 160 65 29 7.7 50 82 450 13 

Internal Standards 
Dlbromo-octafluoro-blphenyl 65 61 81 106 70 57 58 195 & 45 

103 - 2,2',4,5',6-Pentachloroblphenyl 88 88 199 & 115 75 74 133 & 153 & 50 

198 • 2,2',3,3',4,5,5',6-Octachloroblptwnyl 59 59 70 100 56 59 61 125 49 

'Calculated using Foster Wheeler's (January, 2001) 
regression equation: Total PCBs as homologues • 
NOAA 18 Conoener sum (pom) * 2.5 

Qualifiers and Notes 
U * congener Is not detected above the MDL 
J * value Is estimated 
& . QC criteria failure 

Total PCB summations do not Include U-quallfled data 

All results are surrogate corrected 



Table J-4 Post-Dredge Sediment Core and Surface Grab PCB Data ApptndttJ 

Location 
Depth 

Field ID 

Lab ID 
Sample Size 
Weight Baals 
Percent Solids 
Dilution Factor 
Mln Reporting Limit 
Units 

8 - 2,4'-Dlchloroblphenyl 
18 • 2,2',S-Trlchloroblphenyl 
28 • 2,4,4'-Trlchloroblphenyl 
44 • 2,2',3,S'-Tetrachloroblphenyl 
52 • 2,2',S,6'-Tetrachloroblphenyl 
66 - 2,3',4,4'-Tetrachloroblphenyl 
101• 2,2',4,S,S<-PenUchloroblphenyl 
105 • 2,3,31,4,4'-Pentachloroblphenyl 
118- 2,3',4,4',5-PentiChloroblphenyl 
128 • 2,21,3,3',4,4'-Hexachloroblphenyl 
138• 2,2',3,4,4',B'-Hextchloroblphenyl 
153 • 2,2',4,4',5,5''Hexaehloroblphenyl 
170• 2,2',3,3',4,4',5-Heptachloroblphenyl 
180 • 2,2',3,4,4',5,5'-Heptachloroblphenyl 
187 • 2,2',3,4',5,5',6-Heptachloroblphenyl
 
195 • 2,2',3,3',4,4',5,6-Octachloroblphenyl
 
206 • 2,2'l3,3l,4,4',S,S',6-Nonachtoroblphenyl
 
209 • 2,2',3,3',4,4',5,5',6,6'-Decachloroblphenyl
 

NOAA18 Congener tout ppm
 

Total PCB (as homologue)1 -ppm units
 

Internal Standards
 
Dlbromo-octafluoro-blphenyl
 
103 • 2,2',4,5',6-Pentachloroblphenyl
 
198 • 2,2',3,3',4,5,5',6-Octachloroblphenyl
 

'Calculated using Foster Wheeler's (January, 2001)
 
regression equation: Total PCBs as homologues «
 
NOAA 18 Congener sum (ppm)' 2.5
 

Qualifiers and Notes
 
U * congener Is not detected above the MDL
 
J « value Is estimated
 
4 • QC criteria failure
 

Total PCB summations do not Include U-quallfled data 

All results are surrogate corrected 

26 31 
Grab 0-2cm Grab 0-2cm 

NBHPD2- NBPD2
EPA28-G EPA31-G
 

20A319SRE 20A3267RE
 
0.878 g 0.673 g 
DRY DRY 

36 32.2 
1 1 

9100 2400 
ug/Kg ug/Kg 

18000J 18000
 
31000J 29000J
 
42000 J 36000 J
 
20000J 18000
 
31000J 46000
 
15000J 18000
 
12000 J 8600
 
460 J 2400 U
 

5300J 4000
 
420 J 450 J
 
3700J 5400 U
 
6500J 8400
 
540 J 540 J
 
830 J 900 J
 
910 J 1500 J
 
79 J 150 J
 
94 J 210 J
 

9100 U 54 J
 

190 190
 
470 470
 

182 & 80 
153 & 91 
114 64 



J Appi Table Post Dredge Cut 1 Transect - Sediment Grab PCB Data. } 
Location T1A T1B T1C T1D T1E T1F T*« 
Depth Grab 0-2cm Grab 0-2cm Grab 0-2cm Grab 0-2cm Grab 0-2cm Grab 0-2cm Grab 0-2cm 
Field ID NBPDT1A-2 NBPDT1B-2 NBPDT1C-2 NBPDT1D-2 NBPDT1E-2 NBPDT1F-2 NBPD-T2A-2 
Lab ID 20A3232RE 20A3233RE 20A3234RE 20A3235RE 20A3236RE 20A3237RE 20A3210RE 
Sample Size 0.888 g 0.951 g 0.958 g 1.03 g 0.998 g 0.867 g 0.723 g 
Weight Basis DRY DRY DRY DRY DRY DRY DRY 
Percent Solids 42.3 38.5 45.4 45 48.2 40.7 31.3 
Dilution Factor 1 1 1 1 1 1 1 
Mln Reporting Limit 2200 4200 420 390 400 920 11000 
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg 

'PCB'lCoĥ garî iWM^̂ ÎMP^̂ ^̂ Ii 
8  2,4'-Dlchloroblphenyl 3400 4600 520 1100 J 1400 8400 4300 J 
18 • 2,2',5-Trlchloroblphenyl 6700 9100 J 1000 J 2200 J 2900 J 14000 J 12000 J 
28  2,4,4'-Trlchloroblphenyl 11000 J 16000 J 1800 J 3800 J 5000 J 23000 J 32000 J 
44 •2)2',3,5'-Tetrachloroblphenyl 5200 7200 840 1700 J 2500 10000 J 13000 
52 • 2,2',5,S'-Tetrachkxoblphenyl 8600 12000 1400 3000 J 4600 19000 2500C 
66  2,3',4,4'-Tetrachloroblphenyl 6100 8500 1000 2300 J 3200 11000 22000 
101 • 2,2',4,5,5'-PenUchloroblphenyl 5100 7100 780 1800 J 2400 7900 19000 
105  2,3,3',4,4'-Pentschloroblphenyl 560 J 650 J 74 J 230 J 400 U 920 U 2000 J 
118 • 2,3',4,4',5-PenUchloroblphenyl 3500 4800 560 1400 J 1600 5000 14000 
128 • 2,2',3,3',4,4'.Hexachloroblphenyl 330 J 530 J 47 J 120 J 100 J 400 J 1100 J 
138 • 2,2',3,4,4',5'-Hexachloroblphenyl 2100 J 2800 J 320 J 820 J 950 U 3200 U 7700 J 
153 - 2,2',4,4',S,5'-Hexachloroblphenyl 3200 4400 490 1200 J 1600 5600 12000 
170 • 2,2',3,3',4,4',5-Heptichloroblphenyl 300 J 410 J 43 J 120 J 140 J 270 J 1000 J 
180 • 2,2',3,4,4',5,5'-Hept*chloroblphenyl 450 J 700 J 67 J 180 J 140 J 610 J 1500 J 
187 - 2,2',3,4',5,5',6-Heptachloroblphenyl 430 J 580 J 66 J 170 J 180 J 700 J 1500 J 
195 - 2,2',3,3',4,4',5,6-Octachloroblphenyl 42 J 62 J 6.2 J 19 J 17 J 59 J 150 J 
206 • 2,2',3t3',4,4',S,S',6-Nonachloroblphenyl 66 J 210 J 7.8 J 21 J 15 J 78 J UO J 
209  2,2',3,3',4,4',5,5',6,6'-Decachloroblphenyl 26 J 150 J 1.3 J 3.4 J 400 U 18 J 11000 U 

NOAA 18 Congener Total ppm 57 80 9.0 20 26 110 170 

Total PCB (as homologue)1 -ppm unit* 140 200 23 SO 64 270 420 

Internal Standard* 
Dlbromo-octafluoro-blpheny! 99 115 98 135 & 69 80 111 

103  2,2',4,5',6-Pentachloroblphenyl 110 124 114 127 & 89 110 119 

198  2,2',3,3',4,5,5',6-Octachloroblphenyl 97 111 95 111 71 74 105 

'Calculated using Foster Wheeler's (January, 2001) 
regression equation: Total PCBs as homologues « 
NOAA 18 Congener sum (ppm)' 2.5 

Ousllflers snd Notes 
U = congener I* not detected above the MDL 
J - value Is estimated 
4 » QC criteria failure 

Total PCB summations do not Include U-quallfled data 

All results are surrogate corrected 
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Table J-5 Post Dredge Cut 1 Transect - Sediment Grab PCB Data. 
.oeatlon T2B T2C T20 T2E T2F 
topth Grab 0-2cm Grab 0-2cm Grab 0-2em Grab 0-2cm Grab 0-2cm 
Meld ID NBPD-T2B-2 NBPDT2C NBPDT20 NBPDT2E NBPD-T2F-2 
jbID 20A3211RE 20A3221RE 20A3224RE 20A3223RE 20A3212RE 
Sample Size 1.15 g 1.17 g 1.24 g 1.14 g 1.2 g 
Weight Basis DRY DRY DRY DRY DRY 
'ercent Solids 48.4 47.1 52.4 50.7 48.4 
Dilution Factor 1 1 1 1 1 
Uln Reporting Limit 1700 340 130 140 330 
Jntti ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg 

l-2,4'-Dlchloroblphenyl 2400 2500 J 170 410 1000 J 
IS - 2,2',5-Trlchloroblphenyl 4700 J 4500 J 390 840 2000 J 
28 - 2,4,4>-Trlchloroblphenyl 8900 J 8000 J. 490 J 1300 J 3100 J 
44 • 2,2',3,5'-Tetraehloroblphenyl 4000 3500 J 240 650 1500 J 
52 • 2,2',5,S'-Tetraehloroblphenyl 7100 6200 J 430 1000 2600 J 
»8  2,3',4,4'-T«trachloroblphenyl 5100 4700 J 270 870 1700 J 
101  2,21,4,S,S'-PenUchloroblphenyl 4200 3700 J 240 630 1400 J 
105 • 2,3,3',4,4'.Pentaehloroblphenyl 450 J 430 J 18 J 87 J 160 J 
118 - 2,3',4,4',5-Pentaehloroblphenyl 3100 2900 J 160 490 1000 J 
128 • 2,2',3,3<.4>4'.Hexachlorob!phenyl 300 J 280 J 14 J 42 J 98 J 
138 • 2,2',3,4,4',5>-Hexaehloroblphenyl 1800 1800 J 98 J 270 620 J 
153 • 2,2>,4,4>,5,5'-Hexachloroblphenyl 2800 2500 J 160 400 920 J 
170 - 2,2',3,3',4,4',5-Heptachloroblphenyt 270 J 280 J 14 J 38J 87 J 
180 2,2-,3,4,4>,S,5'-H*ptachloroblphenyl 400 J 410 J 20 J 54 J 140 J 
187 • 2,2',3,4',5,5',6-HepUehloroblphenyt 390 J 400 J 20 J 53 J 130 J 
185 - 2,2',3,3',4,4',5,6-Oetaehloroblphenyl 45 J 45 J 1.8 J 5.0 J 14 J 
206  2,2',3,3',4,4',5,5',VNonachloroblphenyl 65 J 50 J 3.1 J 6.6 J 17 J 
209 - 2,2',3,3<,4,4>,S,5',8,8'-Deeaehloroblphenyl 25 J 14 J 0.86 J 1.6 J 4.1 J 

NOAA 18 Congener ToUl ppm 46 42 2.7 7.1 16 
Total PCB (at homologue)1 -ppm unlt$ 120 110 6.8 18 41 

Internal Standards 
Dlbromo-octatluoro-blphenyl 97 215 & 81 85 146 & 
103 - 2,2',4,5',8-Pentaehloroblphenyl 110 154 & 93 99 122 
198 • 2,2',3,3',4,5,5',6-Octachloroblphenyl 08 104 87 68 96 

'Calculated ualng Foster Wheeler's (January, 2001) 
regression equation: Total PCBs as homologues a 
NOAA 18 Congener sum (ppm)' 2.5 

Qualifiers and Notea 
U • congener Is not detected above the MDL 
J » value Is estimated 
& • OC criteria (allure 

Total PCB summations do not Include U-quallfled data 

All results are surrogate corrected 

.lirMfl 2001 



Table J-6 Appendix J 

Summary of PCB Concentrations in Sediments
 

c 
g 

3 
CO 

1 
2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Note:

Pre-Dredge Cores Post Dredge 
Sediment Depth Core Grab T1 T2 c 

.9 
3 

0-1 ft 1-2 ft 2-3 ft 3-4 ft 0-1 ft 0-2 cm 0-5 CM 0-5 cm W 

270 560 260 1.1 28 130 140 420 A 

200 6.0 0.17 14 0.47 200 120 B 
810 6.2 0.36 10 110 23 110 C 

2700 23 0.13 7.9 240 50 6.8 D 
210 0.63 0.12 64 18 E 
11 0.0038 270 41 F 

96 0.013 16 160 

250 490 65 0.27 3.8 280 

2500 2.2 0.67 37 

2300 27 0.11 280 
29 0.084 0.0026 

8.8 0.067 50 
370 830 160 0.26 56 160 
320 0.79 8.5 260 
830 3.0 0.16 8.6 260 

2500 94 0.41 17 310 

460 24 0.0056 

1.6 0.19 

950 2.9 19 140 

170 0.092 36 98 

1300 61 0.080 0.32 130 230 
1100 64 7.4 7.2 250 
6.2 0.10 0.0030 160 
4.5 0.032 

460 420 1.2 65 29 
330 4.4 0.33 7.7 50 

480 0.82 0.059 82 450 

1000 300 0.062 13 470 
67 0.66 0.15 

5.5 0.042 

470 

 All concentrations reported as total PCB (as homologue) in ppm 
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Pre-Design Field Test - Dredge Technology Evaluation Report Appendix J 

Table J-7. Calculation of Average PCB Concentration in Sediments 

Pre-Dredge Post-Dredge 

0  1 foot 1 - 2 feet 2-3 feet 0  1 foot 

Entire Horizon 654 91 15 

Dredging boundaries 857 147 26 29 

Notes: 
1) All concentrations reported as total PCB (as homologues) in ppm 
2) PCB concentrations (ppm) within each .1 foot depth horizon in the pre-design study area 

based on an inverse-distance weighting interpolation procedure. Values are shown for 
each complete horizon (100 feet x 400 feet), as well as within the dredging boundaries 
(100 feet x 240 feet) for each horizon (used in mass PCB removal calculations). 

TableJ-7_b_aug_PCB_calc June 6, 2001 



Pre-Design Field Test - Dredge Technology Evaluation Report Appendix J 

Table J-8. Calculation of PCB Mass Removal Efficiency 

Average PCB 
Depth Horizon Sediment Mass (Kg) 

Concentration (ppm) 
Mass of PCBs (Kg) 

Pre-dredge: 0-1 foot 1495022 857 1281 

Pre-dredge: 1 -2 feet 1495022 147 220 

Pre-dredge: 2-3 feet 1495022 26 38 

Pre-dredge: Sum 4485066 1539 

Post-dredge: 0-1 foot 1495022 29 : : : -44-' ' ' ' 

-•. , ' /I ' "'•• • " • : .  ' • ' , ' .  • !" " , ':':'

PCB Mass Removal Efficiency = 97% 
: • -:• : ...:.. ' .: ' : . :J; • . •  ! : - . : . ' . • • • • ' • '  • • " . • • :  * '•': 

Notes: 
1) All concentrations reported as total PCB (as homologues) in ppm. 
2) Removal efficiency was calculated as the percent of PCB mass remaining post-dredge compared to 
the mass of PCBs before dredging. 
Formulas & Constants: 
Volume = Lx W x H 
Cubic feet / 27 = cubic yards 
Cubic yards x 0.7645 = cubic meters 
1 cubic meter of sediment = 2200 Kg 

Mass of PCBs (Kg) = Kg-sed x ug/g PCB x 1e-6g/ug 

tableJ-8 Calc PCBmass. removal June 6, 2001 



Pre-Deslgn Field Test • Dndge Technology Evalutt/on Report Appendix j 

Table J-9. Calculation of the Thickness of Contaminated Surficial Sediment that would result in a 10ppm Concentration In the 0-1' Composite Sample. 

Equation 1: Number of grams of sediment In 1ft3 

Cubic ft Cubic yds Cubic m Kg grams 
1.00 0.037037 0.028148 61.926 61925.93 

Equation 2: Mass of PCB's needed to contaminate 1ft3 of clean sediment to a concentration of 10ppm. 
[PCB] ppm [PCB] ug/g 1 cu.tt (grams) ug PCB present 

10 10 61926 619259 

Calculations: The estimated depth of contaminated surflclal sediments (cs) needed to contaminate 1ft3 of clean sediments to a 
concentration of 1Qppm. Hated bv degree of overlying contamination. 

cubic foot sample Mass of Surficial Associated Volume of Surficial Thickness of Surficial Assumed Surficial Sediment 
Concentration with 10 ppm 

average 
Sediment with given 
PCB concentration 

Sediment with Given PCB 
Concentration 

Sediment Layer with 
Given PCB 

[PCB] ppm [PCB] ug/g (cs) 
concentration 

/. ._\ 9 Kg cubic m (cs) cubic in (cs) 
Concentration (Inches) 

4000 4000 619259 154.815 0.155 0.00007 4.3 0.03 
1000 1000 619259 619.259 0.619 0.00028 17.3 0.12 
500 500 619259 1238.518 1.239 0.00056 34.6 0.24 
100 100 619259 6192.590 6.193 0.00281 172.8 1.20 
50 50 619259 12385.180 12.385 0.00563 345.6 2.40 

Calculation explanation: 
1: Calculations were preformed to determine the depth of 
contaminated surflclal sediments needed to contaminate 1 
cubic foot of clean sediments to a concentration of 10ppm. 
This was determined by first finding the number ol grams in 1 
cubic foot of sediment. It was assumed that 1 cubic meter of 
sediment Is equal to 2200kg. This information was then used 
to convert cubic feet to grams of sediment. The result of this 
calculation Is shown In Equation 1, as 61926g. 

2: The mass of PCB's needed to contaminate 1ft3 of clean 
sediment to a concentration of 10ppm was determined as 
shown in equation 2. This was determined by multiplying the 
mass of 1ft3 of clean sediment by 10ppm of PCB's. 

3: The final calculations were determined as shown In the 
Calculations box. The assumed surflclal sediment 
concentration Is multiplied by the mass of PCBs In 1 f(3 of 
sediment wit a 10ppm average concentration to give the 
mass ol surflclal sediment with given PCB concentration. The 
mass of sediment Is then converted to sediment volume 
using a standard assumption. The volume Is then converted 
Into a depth using a box of 12 Inches In length and width. 

Formula*, Constants and Assumptions 
1 cubic meter of sediment * 2200 Kg 
Volume » L x W x H 
Cubic Inches/1728 = cubic feet 
Cubic feet / 27 » cubic yards 
Cubic yards x 0.7645 « cubic meters 
Mass of PCBs (kg) = Kg-sed x ug/g PCB x 1e-6g/ug 

June 6, 2001 TabloJ-9_thlckneM_calc.xls 
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APPENDIX K - WATER QUALITY MONITORING
 
PRE-DESIGN FIELD TEST - DREDGE TECHNOLOGY EVALUATION REPORT
 

NEW BEDFORD HARBOR SUPERFUND SITE
 

K.1 INTRODUCTION 

The Pre-Design Field Test was undertaken to evaluate the performance of a dredge system being 
considered for use at the New Bedford Harbor Superfund Site. The objectives of the Pre-Design Field 
Test included: 1) evaluating actual dredge performance relative to removal of contaminated sediments; 
2) evaluating the dredge's ability to minimize environmental impact to water quality by measuring the 
extent of contaminated sediment resuspension and transport; and 3) evaluating the dredge's ability to 
operate within acceptable air quality levels. The technology selected for the study was a hydraulic 
excavator equipped with a slurry-processing unit (provided and operated by Bean Environmental, LLC). 
The field test was performed in August 2000 in a 100-foot by 550-foot (30.5 x 168m) area within New 
Bedford's Upper Harbor (Figures K-l, K-2). 

This appendix evaluates water quality impacts associated with the Pre-Design Field Test and includes the 
following components: 

•	 Predictive modeling used to aid in the design of the water quality monitoring field program and to 
assess the utility of modeling for the full-scale remediation effort; 

•	 Field monitoring to assess sediment resuspension during the dredging operation, to collect water 
samples for laboratory analysis, and to ground-truth the predictive modeling; 

•	 Laboratory analysis of water samples (TSS, PCBs) to assess water quality impacts; and 

•	 Correlation assessment between the field and laboratory data. 

The predictive modeling included development of a numerical hydrodynamic and sediment transport model 
based on previous work in New Bedford Harbor (USACE, 1998 and 2000). Modeling was used to predict 
the expected suspended sediment concentration resulting from dredging activities under a variety of 
transport assumptions. These predictions were used to help design the field monitoring program. 

Field monitoring was performed in parallel with the dredging activities in August 2000. Objectives of the 
monitoring included real-time location and mapping of any turbidity plume associated with the dredging as 
well as collection of water samples at designated stations downstream of the dredge for laboratory analysis. 
The monitoring program was structured to document water column conditions in the Upper Harbor over the 
course of ebb and flood tidal events during dredging operations. Water samples were analyzed for total 
suspended solids (TSS) and dissolved and particulate PCBs. An assessment of the correlation between field 
turbidity as measured by an optical backscatter sensor and laboratory TSS data was performed. In addition, 
the laboratory TSS data were compared to PCB concentrations. 

This appendix represents a joint effort by the U.S. EPA, the U.S. Army Corps of Engineers (USAGE, New 
England District), and ENSR International (under contract DACW 33-96-D-004 to the USAGE). 
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K.2 PREDICTIVE NUMERICAL MODELING 

A numerical model of Upper New Bedford Harbor was developed and applied to predict concentrations of 
suspended sediment in the water column resulting from dredging activities. The predictions were used in 
the initial design of the water quality field-sampling program for the Pre-Design Field Test. Subsequent to 
the Field Test, the accuracy of the model was assessed to evaluate its efficacy as a predictive tool for 
monitoring during full-scale remediation at the site. The model was based on previous hydrodynamic 
modeling of New Bedford Harbor performed by the U.S. Army Corps of Engineers (USAGE, 1998 and 
2000). The computer models RMA2 and SED2D were used to simulate hydrodynamics and sediment 
transport, respectively (USAGE, 1997 and Letter et al., 1998). 

K.2.1 Methods 

Hydrodynamic Model 

RMA2 is a two-dimensional depth-averaged finite element model that simulates free surface flow 
(USAGE, 1997). The present application of the model builds on previous modeling carried out in 1988 and 
early 2000 (USAGE, 1998 and 2000). The domain and model mesh, as revised for this effort, is shown in 
Figure K-3. The domain covers the upper portion of New Bedford Harbor from the Coggeshall Bridge at 
the south, to the Wood Street Bridge at the north. The mesh size ranged from 30 meters (98 feet) over most 
of the domain to 5 meters (16 feet) in the vicinity of the dredging area. This finer mesh provided the level 
of detail required to simulate sediment transport. 

The hydrodynamics model RMA2 was applied to New Bedford Harbor in 1988 and was calibrated to two 
sets of conditions; a spring high tide, corresponding to conditions measured in March 1986, and a tide 
between mean high tide and mean spring tide measured in April 1986 (USAGE, 1998). The 1988 model 
was rerun in early 2000 to study the potential impact of confined disposal facility construction on the 
hydrodynamics of New Bedford Harbor (USAGE, 2000). The 1988 and 2000 model was used in the 
present study to provide boundary conditions for the Upper New Bedford Harbor model. The predicted 
water surface elevation at the Coggeshall Bridge was used to drive the new Upper New Bedford Harbor 
hydrodynamic model at the southern boundary, while the same freshwater inflow used in the initial model 
was used at the northern boundary. 

Sediment Transport Model 

The SED2D model was used to simulate sediment transport resulting from dredging activities. The model 
calculates suspended sediment concentration and change in bed elevation (Letter et al, 1998). Under the 
normal range of environmental conditions in the Upper Harbor, waves, tidal currents, and precipitation 
runoff can cause resuspension of sediments. However, for the present application, it was assumed that the 
bed-surface was non-erodible; therefore, the only sediment source was that resulting from dredging 
operations. This allowed for a clearer presentation of the potential suspended solids impacts of dredging. 

The sediment source was defined as a constant input mass rate of sediment released in the water column at 
four mesh elements. The resolution of the model mesh in the dredging area is roughly 5 m (16 feet) square. 
The source was assumed to cover an area of four mesh elements at any time, an area approximately equal to 
that of the dredge moon pool (10 m x 10 m) (33 feet x 33 feet). The source strength was estimated from the 
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expected production rate of 69 m3/hr (90 ydVhr), and from Bean's assessment of the fraction of sediment 
lost to the water column by the environmental bucket used. Bean estimated the fraction lost to no more 
than 1%. Combining the production rate and the percent loss, the total sediment release rate to the water 
column was calculated to be approximately 482 kg/hr (1063 Ib/hr). 

The sediments were assumed to be composed of 3 main sediment fractions presented in Table K.2-1 and are 
based on grain size data presented in the work plan for the Pre-Design Field Test (FWENC, 2000). All three 
fractions were assumed to be non-cohesive with fall velocities calculated using Stokes equation. Since the 
SED2D model can only simulate one sediment type at a time, each fraction was run independently, and the 
results were combined to obtain the total suspended solids concentration. 

Table K.2-1: Sediment Characteristics 

Mass Fall velocity 

Fraction 
Fraction 

by weight 
Release 

Rate 
Representative 
grain diameter 

from Stokes 
equation1 

Name (%) (kg/hr) (mm) (mis) Comments 

Sand 19% 91.5 2.0 3.21 Coi responds to the middle of 
the "fine sand" classification 
(ASTM, 1990). 

Silt 53% 255.2 0.02 3.21 x 10"4 Corresponds to the middle of 
the "silt" classification (ASTM, 
1990). 

Clay 28% 134.8 0.002 3.21 x 10"' Corresponds to the middle of 
the "clay" classification 
(ASTM, 1990). 

Fall velocity is calculated using Stokes equation co=gd2(ps-p)/18n , where g is the gravitational acceleration 
(9.81 m/s2), d is the diameter of a spherical grain (m), ps is the density of sediment particles (kg/m3), p is the 
density of water (kg/m3), and \i is the dynamic viscosity of water (N-s/m2). A dry density of 700 kg/m3 was 
assumed for all sediments. Water density and viscosity were respectively taken as 999 kg/m3 and 1.12E~3 Ns/m2 

for fresh water at 15.6°C. Note that the Stokes equation assumes that sediments settle as discrete particles. For 
fine particles, a better estimate of the fall velocity would be obtained through laboratory measurements. In the 
current application, Stokes equation was assumed to provide a suitable estimate of the fall velocity. 

Model Parameters and Variables 

Transport in surface water systems is highly dependent on the dispersion coefficient, a parameter that 
determines the extent of "spreading" of a transported substance under ambient flow conditions. Typical 
literature values for dispersion coefficients vary widely and are usually determined by calibrating the model 
to field measurements. In the absence of field measurements to calibrate the present model, a series of 
simulations were performed with dispersion coefficient values of 0.1, 1.0, 10 and 100 m2/s (1, 11, 108, 
1076 ft2/s). As expected, the dispersion coefficient had a major impact on the extent of the suspended 
sediment plume and predicted concentrations. Comparison of model predictions with field data collected in 
August 2000 during the Pre-Design Field Test is presented in Section K.6.3. 
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K.2.2 Results 

The Upper New Bedford Harbor model was used to predict suspended sediment concentrations (above 
background) resulting from dredging activities. The model was run with a constant sediment source at the 
point of dredging for two tide cycles, and the results for each sediment fraction were combined to predict the 
total suspended sediment concentration throughout Upper New Bedford Harbor ;it !/2 hour intervals. Figures 
K-4 and K-5 present an example of modeled suspended sediment concentrations during flood tide and ebb 
tide, respectively. Figure K-6 presents a time series of predicted suspended sediment concentration at 
specified distances north and south of the dredge, along with water surface elevation at the Coggeshall 
Street Bridge. The three figures present results of a simulation for which the dredge was situated in cut #1 
of the dredging area (see Figure K-2 for location), and the dispersion coefficient was set to 10 m2/s 
(108 ftVs). 

Numerous scenarios were considered with different combinations of dredge location within the test area, 
mass release rate, and dispersion coefficients. Predicted local TSS concentrations were greatest when the 
dredge was in the shallower waters at the eastern end of the test area; however, far-field TSS levels were 
similar to those levels predicted to be present when dredging in deeper waters. The peak concentration 
predicted (immediately adjacent to the sediment release/dredge location) decreased with increasing 
dispersion coefficients and varied from a maximum of about 390 mg/L for dispersion coefficient of 0.1 m2/s 
(1 ft2/s), to less than 5 mg/L for a coefficient of 100 m2/s (1076 ft2/s). The later value is within the 
variability of background measurements; therefore, it is difficult to detect above ambient conditions. Table 
K.2-2 presents the peak suspended sediment concentration predicted for different dispersion coefficient 
values. In all cases, the results predicted no re-suspended sediment transport under the Coggeshall Street 
Bridge to the Lower Harbor while the dredge operated within the designated Pre-Design Field Test area. 
A comparison of the model predictions and field measurements is presented in Section K.6.3. 

Table K.2-2: Impact of Dispersion Coefficient on Predicted Peak Concentration and Length of 
Suspended Sediment Plume. 

Peak suspended sediment 
Dispersion concentration in immediate 
coefficient

(m2/s)
 vicinity of dredge (mg/L)

 above ambient conditions
 Approximate length of plume at 

5 mg/L contour (m) 

6! 390 900 

1.0 72 800 

10 13 120 

100 2 0 
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K.3 METHODS FOR MONITORING THE PRE-DESIGN EFFORT 

K.3.1 Navigation and Positioning 

The environmental monitoring program was conducted using the 19' survey vessel Cobia and the 35' 
support vessel Sakonnet, leased from, and operated by CR Environmental, Inc. The Sakonnet was anchored 
in the lower part of the estuary near the USAGE Sawyer Street Project Office and served as the platform for 
staging the monitoring effort. The Cobia served as the mobile survey platform and was equipped with a 
Trimble Pro-XRS GPS system to achieve real-time sub-meter accuracy. The output of the Trimble GPS 
system was integrated into HYPACK; a PC-based software package which displays navigational 
information and electronic sensor data on a digital base map of the survey area. The HYPACK system 
allowed the boat operator to view the actual vessel position relative to physical features including 
geographic landmarks and, more importantly, the outline boundaries of the 100-foot x 550-foot 
(30.5 x 168 m) test area. The system has the added capability of storing waypoint information; this feature 
enabled the boat operator to mark and revisit sampling stations or points of interest during the study to 
ensure that composite samples were collected at the same location. 

K.3.2 Characterizing Current / Tidal Profiles in the Upper Harbor 

Current and tidal profile measurements needed to confirm the accuracy of the numerical model predictions 
presented in Section K.2 were performed using a Nortek Aquadopp current meter. The sensor operates by 
measuring the Doppler shift of an acoustic signal transmitted into the water column that is reflected off 
suspended material carried in the flow field. The unit consists of three acoustic heads, two positioned 
roughly parallel to the horizon (separated by an angle of 45 degrees) and a third centered between these two 
oriented up at a 45 degree angle from the horizon. Each head transmits a narrow beam signal and detects 
the frequency shift in the parent signal caused by particles passing parallel to the beam. The individual 
contribution made by the three sensor heads allows the unit to resolve the 3-D velocity of the flow field; an 
internal magnetic compass enables the unit to convert XYZ velocity into the east-north-up (ENU) vector. 
The Aquadopp unit is also equipped with a pressure sensor to record the hydrostatic head (converted to 
water depth) over the top of the sensor package, as well as a water temperature sensor. 

The unit was mounted in a stainless steel frame and placed on the harbor bottom approximately 1500 feet 
(457 m) south of the dredge evaluation area. Water velocity measurements were made every 10 minutes 
during the course of the eight-day deployment (11 August to 18 August 2000). 

K33 Measurement of Water Column Turbidity 

Water column turbidity measurements were performed using an optical backscatter sensor (OBS). The OBS 
sensor used for this effort was the OBS-3 sensor with a range of 0-2000 Nephelometric Turbidity Units 
(MTU) manufactured by D&A Instruments of Port Townsend, WA. The OBS sensor is a mini
nephelometer that operates by flashing a parcel of water with an optical signal, then measuring the infrared 
radiation scattered back to the sensor by suspended particles and displaying the output in NTUs. The sensor 
was fixed to an adjustable vertical mount that allowed it to be positioned to a constant depth of 18, 24, 30, or 
36 inches (46, 61, 76 or 91 cm) while collecting transect data. The sensor could also be removed for deeper 
measurements. A sampling depth of 24 or 30 inches (61 or 76 cm) was used for most of the transects 
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located in the shallow water of the estuary surrounding the test area. This sensor depth resulted in data 
collection near the midpoint of the water column in the deepest areas along the center of the channel. 

i 

Turbidity monitoring was initiated prior to the start of dredging operations in order to characterize baseline 
turbidity conditions within the Upper Harbor. After dredging began, the water quality conditions were 
closely monitored to assess the development and the areal extent of any elevations of turbidity from baseline 
conditions. The results of the model predictions presented above in Section K..2 were used to set target 
distances for the initial transects (locations where an elevation of turbidity was expected). This initial 
turbidity tracking was conducted for one hour after the start of active production dredging, after which the 
positions of down-current stations were set for collecting TSS and PCB samples. Turbidity data continued 
to be collected in the Upper Harbor during each monitoring event, and selective east-west or north-south 
transects were performed to document changing water column conditions. 

K.3.4 Sample Collection for TSS and PCB Analyses 

Sampling for TSS and PCB analyses was performed over four discrete tidal events (ebb/flood on 16 August 
and ebb/flood on 17 August) while dredging operations were ongoing. The predicted tide change 
(based on NOAA tables) was confirmed by the change in current direction indicated by movement of a 
drogue buoy. The track of the drogue buoy down current of the dredge also provided insights into 
the potential site-specific path for plume migration. Turbidity mapping was performed for the first hour of 
each event to track the development of any plume and to aid in setting sampling station locations. The data 
from the turbidity transects were compared with the initial station locations (based on model predictions), 
and the locations of the down-current stations were finalized. For the monitoring performed on 16 August, 
stations were set at 50 feet, 100 feet, and 500 feet (15, 30 and 152 m) down current of the dredging and 
1000 feet (305 m) up-current. The up-current station was considered a reference station. Because elevated 
turbidity readings were noted down current beyond the sampling stations on 16 August (although the 
elevations were most likely due to rainfall run off and not dredging), an additional down-current station 
was added for the 17 August monitoring. Stations were set at 50 feet, 300 feet, 700 feet, and 1000 feet 
(15, 91, 213 and 305 m) down current of the dredging. 

Consecutive hourly sampling was performed at each station during the course of the monitored tidal event, 
provided dredging activities were sustained. The hourly samples were combined to form an "event 
composite" for each station. The number of samples included in the composites ranged from two to four 
depending on the dredging schedule for a given monitoring event. Water samples were collected from 
designated stations using a 12-volt diaphragm pump equipped with fluoropolymer tubing. The tubing inlet 
was placed alongside the OBS sensor to match the water samples collected for TSS analysis with turbidity 
measurements. In general, samples were collected from approximately mid-water column after flushing the 
pump and tubing with a minimum of 3-volumes of ambient station water. The specific protocols applied 
during the collection of TSS and PCB samples in the field are detailed in the QAPP (ENSR, 2000). 

In addition to the composite samples, the following discreet samples were collected as part of the 
monitoring: 

•	 Reference samples were collected for analysis of PCBs and TSS prior to the start of the Pre-
Design Field Test (7 August) and prior to the start of dredging on each monitoring day 
(16-18 August). 
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•	 Specific events of interest were sampled for PCBs. These included a surface oil sheen noted on 
16 August, the plume associated with positioning of the support vessel Miami II on 17 August, 
and a moonpool sample on 18 August. 

•	 The discreet samples taken at the same location and time as the samples used to build the event 
composites were also analyzed individually for TSS to assess the relationship between turbidity 
and TSS. 

K.3.5 Laboratory Analysis 

Dissolved and Particulate PCBs 

Water quality samples collected for PCB analysis were transferred to Woods Hold Group (Raynham, MA) 
for initial sample filtering to separate the dissolved and particulate PCB fractions. Samples were filtered 
within 24 hours using glass fiber filters as specified in the QAPP (ENSR, 2000). Soluble PCB fractions 
were stored at 4°C, and particulate fractions were stored frozen until further processing and analysis. Two 
laboratories supported ENSR analytically; Woods Hole Group (Raynham, MA) was selected as the primary 
laboratory, and Arthur D. Little (Cambridge, MA) participated as the backup/QA laboratory. 

The 18 PCB congeners selected by NOAA for the National Status and Trends program and by the EPA 
EMAP program were selected for analysis in this study. The preparation methods used to generate these 
data were selected to match those used by previous investigators and are detailed in the project QAPP 
(ENSR 2000). Dissolved PCB fractions were extracted using methylene chloride, reduced in volume and 
exchanged into hexane, cleaned with sulfuric acid and analyzed using gas chromatography/electron capture 
detection (GC/ECD) for the 18 target congeners. Particulate fractions were treated in a similar manner but 
included a maceration step using stainless steel homogenizing cutting blades (Tissuemizer). 

The compounds dibromo-octafluoro-biphenyl (DBOFB) and PCB-198 were added to all samples as 
surrogate internal standards (SIS) and carried through the sample preparation and analysis process as a 
measure of accuracy. The Pre-Design Field Test water quality data sets were SIS corrected using PCB-198 
for consistency with earlier water quality investigations. Final (hexane) extracts were analyzed using a 
single chromatographic column to speed data delivery and provide comparability with earlier New Bedford 
Harbor aqueous PCB investigations. 

The congener data were summed to simplify comparisons between stations. This sum represents only the 
18 NOAA PCB congeners and has no relation to total PCBs as homologues or Arochlors. The relationship 
for converting PCB congener to total PCB as homologues developed for this project (FWENC 2000) is for 
sediments and cannot be applied to aqueous measurements. 

Total Suspended Solids 

Water samples collected for the total suspended solids (TSS) analyses were transferred to Woods Hole 
Group (Raynham, MA) for filtration and analysis. Samples were filtered using membrane filters, rinsed with 
buffered deionized water to remove salts before desiccating and submitting for gravimetric TSS analysis as 
specified in the QAPP (ENSR, 2000). Woods Hole Group performed all of the TSS measurements. 
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Quality Assurance 

The laboratory data was validated by ENSR's QA department and included the following review elements as 
described in the Quality Assurance Project Plan (QAPP; ENSR, 2000): 

• Analytical completeness (agreement with chain-of-custody and project requirements); 

• Sample preservation and holding times; 

• Instrument initial and continuing calibration information; 

• Laboratory method blank/equipment blank contamination; 

• Surrogate spike recoveries; 

• Matrix spike/matrix spike duplicate (MS/MSD) results; 

• Laboratory control sample (LCS) results; 

• Internal standard performance; and 

• Quantitation limits. 

The validation was used to potentially qualify or reject sample or individual congener data that did not meet 
the data quality objectives established in the QAPP (ENSR, 2000). 

Equipment blanks were collected twice during the field effort. Blanks were collected at the end of the day 
after the investigative sampling effort was complete and after the system was nnsed with tap and deionized 
water. First, the pump inlet tube was placed in a reservoir of tap water and approximately four liters were 
pumped through the system. Next, the pump inlet tube was placed in deionized water (DIW), three liters of 
DIW were flushed through the system, and the fourth liter was collected for analysis. 

K.4 CHRONOLOGY OF WATER QUALITY MONITORING 

The chronology of water quality monitoring is summarized in Table K.4-1. A series of dredge equipment 
and operational modifications during the first six days of dredging (10-15 August) resulted in limited 
periods of continuous dredging each day. As a result, turbidity monitoring was performed during part of the 
day, but monitoring/sample collection over a full ebb or flood tide could not be performed. Dredge 
operations were much more continuous on 16-17 August, and both ebb and flood tide monitoring events 
were performed each day. 
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Table K.4-1

Date 

Friday, 
04 August 

Monday, 
07 August 

Thursday, 
10 August 

Friday, 
11 August 

Saturday, 
12 August 

Sunday, 
13 August 

Monday, 
14 August 

Tuesday, 
15 August 

Wednesday, 
16 August 

Thursday, 
17 August 

Friday, 
18 August 

 Chronology of Water Quality Monitoring 

Dredging Operations 

Assembly and testing. Dredging start tentatively set 
for 08 August. 

Final assembly and testing of dredge platform 
continues. Start of actual dredging operations is 
rescheduled for 10 August. 

Dredging operations begin in cut #6. Operational 
difficulties encountered with the handling of 
sediments containing significant quantities of 
embedded shells 

Dredging operations continue in cut #6. Operational 
difficulties continue to limit the periods of 
continuous dredging. 

Dredging operations continue in cut #6. Operational 
difficulties continue. Dredging operations are 
suspended to initiate equipment and operational 
modifications to improve dredge performance. 

Dredging operations resume in cut #6. 

Dredging operations continue in cuts #7 and #8. 

Dredging operations completed in cut #8. Dredge 
shifted to cut #5. 

Dredging operations completed in cut #5 and later 
in cut #4. Dredge shifted to cut #3. 

Dredging operations completed in cut #3 and later 
in cut #2. Dredge shifted to cut #1. 

Dredging operations completed in cut #1. 
Operational difficulties resulted in reduced rate of 
dredging. Dredge shifted into the provisional test 
area and operated for one set in cut A. The 
dredging operations as part of the Pre-Design 
Evaluation were concluded. Demobilization of 
equipment begins. 

Field Monitoring 

Mobilization of field equipment completed in 
New Bedford. 

Field testing of monitoring and sampling 
equipment. Pre-dredge baseline water quality 
samples were collected. 

Turbidity monitoring only. No formal sampling 
events were performed due to the limited period 
of dredging. 

Turbidity monitoring only. No formal sampling 
events were performed due to limited period of 
dredging. Current meter programmed and 
deployed. 

Turbidity monitoring only. No formal sampling 
events were performed due to limited period of 
dredging. Water quality monitoring discontinued 
during the dredge modification period with the 
understanding that the dredge would only operate 
in the eastern half of the test area. 

>• 
No monitoring performed. 

No monitoring performed. 

Continuity of dredging is insufficient to support a 
full sampling event. Turbidity monitoring with 
grab samples collected for TSS analysis. 

One EBB and one FLOOD tide sampling event 
completed. 

One EBB and one FLOOD tide sampling event 
completed. 

Continuity of dredging is insufficient to support 
an additional full sampling event. Turbidity 
monitoring and collection of grab samples for 
TSS and PCB analysis. Demobilization of 
equipment begins. Current meter recovered. 
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K.5 MONITORING RESULTS FOR THE PRE-DESIGN EFFORT 

K.5.1 Tidal and Current Data 

Measurements of current velocity and tidal elevations were obtained using a Nortek Aquadopp current 
meter as outlined in Section K.3.2. The unit was mounted in a stainless steel tnpod frame and lowered to 
the bottom of the harbor at a point approximately 1500 feet (457 m) south of the dredge evaluation area. 
The height of the sensor over the bottom was approximately 3.5 feet (1.1 m), and the current measurements 
were then performed on a water parcel approximately 3.5 to 4.5 feet (1.1-1.4 m) above the bottom. This 
measurement depth was generally representative of the middle portion of the water column (the total water 
depth ranged from approximately7 feet (2 m) at low tide to 10.5 feet (3.2 m) at high tide at this location. 

Figure K-7 presents current and water depth data that were obtained from the Nortek unit. As would be 
expected from the geographic orientation of the Upper Harbor, the principal velocity component (Vy) is 
approximately oriented along the north-south axis of the Harbor. From 12-14 August, the northerly 
component of velocity peaked at 12 to 14 cm/sec (0.4 -.0.5 ft/sec) during the early to mid portion of the 
flood tide. A limited southerly component of current was detected for the mid-water column over the ebb 
tide, indicating a stratified flow system (the lower portion of the water column moving south with the ebb 
tide while the middle/upper portion remained more stagnant). From 15-18 August (including the water 
quality monitoring period), a reversing north-south current was recorded, but the northerly component was 
generally greater in magnitude and longer in duration than the southerly component. 

The current velocity component across the Upper Harbor (Vx), (current aligned in the east-west direction) 
was significantly smaller than Vy, with magnitudes of less than 5 cm/sec (0.2 ft/s) and generally moving 
towards the east on both the ebb and flood tide. A measurable component of vertical current (Vz) was also 
observed with variations that generally correlated with the tidal cycle. 

The data presented in Figure K-7 indicate that the hydraulics of the Upper Harbor were influenced by wind 
forces aligned along the north-south axis of the estuary. For the period of 12 August through 15 August, the 
wind velocity recorded at the Sawyer Street site had a southerly component (see notes along x-axis in 
Figure K-7). The Vy current measured during this period generally remained positive (or directed to the 
north) throughout the tidal cycle, implying that a wind-generated counter current existed during the ebb 
(southerly moving) portion of the tide. This condition persisted until the arrival of a frontal system late on 
15-16 August with an accompanying shift in wind direction. As winds with a southerly component 
(blowing towards the North) are a common summer feature, this three-dimensional flow regime is expected 
to occur on a regular basis. 

Figure K-8 presents the relationship between three independent records for the tidal elevations in New 
Bedford Harbor. Data shown on the tidal sinusoid were predicted by: 1) computer software for the 
harmonic tide station in New Bedford Harbor, 2) the hydraulic head recorded above the Nortek sensor 
package, and 3) visual measurements recorded from a surveyed tide staff installed along the banks of the 
estuary at the dredge area. Figure K-8 indicates that the three tidal elevation data sets are generally in 
agreement along the timeline of the recording period. It should be noted that the elevation recorded by the 
Nortek sensor is an indication of the height of the water column above the sensor. The tidal range and 
period measured by the sensor can be compared with the other measurements/predictions. However, the 
actual elevation should be considered approximate, as the exact height of the sensor above the bottom was 
not measured. 
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Comparison of the predicted and measured tidal sinusoids in Figure K-8 reveals a small timing delay 
between the measurements in the Upper Harbor and the predictions for the harmonic tide station positioned 
in the Lower Harbor. In addition, the actual measured tidal elevation in the Upper Harbor varied 
occasionally from the predictions by values less than 0.5 feet (0.2 m). Both of these offsets (time and 
elevation) are expected given the hydraulic constriction between the Upper and Lower Harbor (1-195 and 
Coggeshall St. bridges) and the potential for weather impacts on actual tidal levels (not considered in the 
predictions). 

K.5.2 Turbidity Measurements 

Detailed turbidity measurements were performed during dredging operations on 16-18 August, and the 
results are presented below and summarized in Figures K-9 through K-19. Figure K-20 depicts the 
instrument setup for the turbidity measurements. The reference turbidity values (measured outside of the 
influence of the dredging operation) often varied significantly over the course of a monitoring effort due to 
normal environmental influences, i.e. tide, wind, and rainfall runoff. Hence, all values reported below and 
in the accompanying figures are actual measured values unless specifically noted as "turbidity excursions 
above background." 

Event Number 1 - Ebb Tide Monitoring 16 August 

Monitoring was performed during the morning/afternoon ebb tide on 16 August. The predicted tides for 
New Bedford Harbor (NOAA) for this period were a 0927 high and a 1440 low. A reference sample was 
collected prior to the start of dredging at 0920, approximately 1000 feet (305 m) north of the dredging 
operation. Start up of dredging was delayed until almost 1100 due to thunderstorms in the area. Rainfall in 
the area varied with some isolated heavy squalls. Monitoring resumed from 1110 to the end of the ebb tide 
with samples collected over a two-hour period. Dredging operations were completed in cut #5 at 
approximately 1130. The dredge was then relocated to cut #4 for the remainder of the ebb tide monitoring 
period. According to the operational logs, a combined total of 2-hours 50-minutes of active dredging was 
accomplished during this tidal event. 

Turbidity measurements performed during the monitoring event are presented on Figures K-9 and K-10. 
The floating discharge pipeline from the dredge prevented transects from being run across the entire width 
of the harbor down current of the dredge. Consequently, separate sets of measurements were performed to 
the east and to the west of the pipeline. 

Sensor data indicate that the up-current (background) values during the monitoring period were 12 NTU or 
less approximately 1000 feet (305 m) up-current from the dredging operation. Down-current turbidity data 
peaked at 61 NTU approximately 250 feet (76 m) from the dredge. This peak is attributed to dredge 
repositioning and support vessel operations rather than actual dredging (based on the timing and locations of 
the peaks). Typical down-current turbidity values ranged from 14 to 35 NTU, representing excursions over 
background of 25 NTU or less (within 500 feet (152 m) down current of the dredge). An easterly 
component to the ebb tide current resulted in the turbidity excursions being located on the eastern side of the 
Upper Harbor. 
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Event Number 2 - Flood Tide Monitoring 16 August 

Monitoring was performed during the afternoon/evening flood tide on 16 August. The predicted tides for 
New Bedford Harbor (NOAA) for the period were a 1440 low and a 2143 high. Monitoring was performed 
from 1530 to 1941. The dredge was shut down for maintenance for nearly an hour early in the flood tide 
cycle. As a result, initiation of sample collection was delayed until dredging resumed. Water samples were 
collected over a two-hour period beginning at approximately 1700. Dredging operations were completed in 
cut #4 at approximately 1645. The dredge was then relocated to cut #3 for the remainder of the flood tide 
monitoring period. According to operational logs, a combined total of 2-hpurs 34-mdnutes of active 
dredging was accomplished during this tidal event. 

Turbidity measurements made during this monitoring event are presented on Figures K-ll through K-13. 
Sensor data indicate that the background values were initially in the range of 6 to 15 NTU (approximately 
1000 feet (305 m) up current of the dredge operation). During the second hour of sampling, reference 
values were significantly higher, ranging from 38 to 48 NTU. Transects performed further south (up to 
2000 feet (610m) up current of the dredge operation) identified turbidity values as high as 192 NTU (Figure 
K-12). This elevated background turbidity was attributed to the inflow of storm water runoff as a result of 
the heavy rain that occurred earlier in the day. The run-off may have been discharged into the Upper Harbor 
directly, or discharged into the Lower Harbor and then transported north with the flood tide. Waters within 
the Upper Harbor were visibly cloudy later in the flood tidal cycle, beginning in the south (up current of the 
dredge operation) and then moving north with the flood tide. 

Typical down-current turbidity values were in the range of 18 to 89 NTU, representing excursions over 
background of 50 NTU or less. Intermittent higher spikes above 100 NTU were also recorded, with a peak 
value of 202 NTU. Based on the timing and observations of the dredge activity, these elevated values were 
attributed to dredge repositioning and support vessel operations rather than the dredging activity itself. 

Dredging activity was completed for the day at 1906. A transect performed at 1930 extending from 
approximately 1500 feet (457 m) up current of the test area to 1500 feet (457 m) down current revealed a 
general elevated turbidity over the entire transect apparently unrelated to dredging with values generally 
ranging from 25 to 50 NTU (Figure K-13). 

Event Number 3 - Ebb Tide Monitoring 17 August 

Monitoring was performed during the morning/afternoon ebb tide on 17 August. The predicted tides for 
New Bedford Harbor (NOAA) for the period were a 1007 high and a 1518 low. A reference sample was 
collected just after the start of dredging at 1058, approximately 1000 feet (305 m) north of the dredging 
operations. Monitoring down current of the dredge began at 1107 and continued to the end of the ebb tide 
with water samples collected over a four-hour period. Dredging operations were completed in cut #3 at 
approximately 1220. The dredge was then relocated to cut #2 and dredging continued for the remainder of 
the ebb tide monitoring period and into the flood tide. According to operational logs, a combined total of 
2-hours 59-minutes of active dredging was accomplished during this tidal event. 

Turbidity measurements performed during the course of the monitoring event are presented on Figures K-14 
through K-16. Turbidity at the reference station was elevated at the start of monitoring (23-27 NTU at 
1058), but had dropped by the next set of measurements and ranged from 5 to 18 NTU over the remainder 
of the monitoring period. Turbidity values down current of the dredging operation were generally 25 NTU 
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or less. A localized plume was identified in the wash of the Miami II as it maneuvered around the dredge 
with a peak turbidity measured at 101 NTU (Figure K-15). Elevated turbidity was measured later in the 
monitoring period at approximately 1530 down current of the dredge from approximately 200-500 ft 
(61-152 m) with values generally ranging from 50 to 100 NTU and a peak value of 111 NTU (Figure K-16). 
Based on the timing and position of these measurements, the elevated values are attributed to observed 
support vessel activity rather than the actual dredging. 

Event Number 4 - Flood Tide Monitoring 17 August 

Monitoring was performed during the afternoon/evening flood tide on 17 August. The predicted tides for 
New Bedford Harbor (NOAA) for the period were a 1518 low and a 2224 high. Monitoring was performed 
from 1530 to 1948, beginning with the reference station approximately 1000 feet (305 m) up current from 
the dredge. Water samples were collected over a three-hour period. Dredging operations were completed in 
cut #2 at approximately 1700. The dredge was then relocated to cut #1 for the remainder of the flood tide 
monitoring period. Dredging was completed for the day at 20:06. According to operational logs, a 
combined total of 3-hours 08-minutes of active dredging was accomplished during this tidal sampling event. 

Turbidity measurements performed during the course of the monitoring event are presented on Figures K-17 
through K-19. Turbidity measured at the reference station, approximately 1000 feet (305 m) up current 
from the dredge ranged from 4 to 13 NTU. Down-current turbidity values were generally well under 
25 NTU (less than 10 NTU over background). Values of 60 to 70 NTU were observed during the sampling 
at station 3 at 1712 with an associated TSS of 210 mg/1. These elevated values are attributed to the earlier 
grounding of the support vessel Miami II to the east of the dredge (see Figure K-17 for location) and the 
subsequent efforts to free it. 

Monitoring 18 August 

A third ebb tide monitoring event was scheduled for 18 August to coincide with the predicted tide 
(1049 high to 1557 low). Operational constraints including pipe clogs necessitating backwashing, an 
electrical breakdown, and a computer problem aboard the dredge limited the extent of continuous dredging, 
and a formal monitoring event could not be performed. Turbidity monitoring was performed during the 
periods that dredging was performed from 1033 to 1747. The monitoring revealed that conditions around 
the dredge during operation did not vary much above the background values in the area. 

Dredging proceeded at a high rate of nearly uninterrupted production during the last hour of operation on 
18 August. Immediately following the cessation of dredging operations, the turbidity sensor was lowered 
into the moon pool just over the silt curtain. As the tide was well into flood conditions, this location was at 
the down-current end of the dredge. Turbidity ranged from 15 to 50 NTU in the mid- to upper-water 
column. Turbidity just outside of the silt curtain ranged from 16 to 63 NTU. Upper water column turbidity 
values were generally below 40 NTU along a transect extending approximately 150 feet down current of the 
dredge. Turbidity values of over 200 NTU were recorded just above the bottom (less than 1 foot (30 cm)) 
approximately 150 feet (46 m) down current of the dredge. The elevated turbidity may have been the result 
of dredging operations although elevated turbidity is typical in near-bottom waters, especially at the lower 
stages of the tide. Any significant "near-bottom" turbidity elevation would result re-deposition in the 
vicinity of the dredging area as discussed in Appendix J. 
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K.5.3 Analytical Results 

A summary of all of the water samples (both grab and composite) collected for laboratory analysis as part of 
the water quality monitoring program is presented in the table shown on Figure K.-21 . This table includes a 
summary of the analytical results. The field-measured turbidity associated with each sample is presented as 
a range because the instantaneous turbidity readings (multiple readings each second were averaged and 
recorded every 2 seconds) often varied over the time required to fill the sample bottle. PCB data that did not 
meet the data quality objectives (DQO's) established in the QAPP (ENSR 2000) were flagged/qualified. 
None of the findings warranted rejection of data; selected sample or congener results were qualified with a 
"J" to indicate that the result did not meet project DQO's and should be considered an estimate. 

Total Suspended Solids 

Physical samples for the determination of total suspended solids (TSS) were collected prior to the start of 
dredging and during each of the four monitoring events described above in Section K.5.2. For each event 
the TSS concentration was measured in the composite sample representing average conditions as well as in 
individual grab samples. Results of the TSS analysis are presented in the table shown on Figure K-2 1 . 
Results of the TSS analysis are also presented on the turbidity mapping figures for each event (Figures K-9 
through K-19). In general, the TSS measurements did not display as large a degree of variability as the 
turbidity data. A summary of the TSS distribution is presented in Table M5-1 below. 

Table K.5-1 : Distribution of TSS concentrations determined from field samples. 

Range of TSS concentrations determined from field samples (mg/L) 

Under 10 11 to 15 16 to 20 21 to 25 26 to 30 Over 30 

10 samples 17 samples 17 samples 5 samples 3 samples 6 samples 

17.2% 29.3% 29.3% 8.6% 5.2% 10.3% 

The highest TSS concentrations attributed to "general dredging" were collected during the ebb tide 
monitoring event that was performed on 1 7 August; TSS observed approximately 50 feet down current of 
the dredge ranged up to 62 mg/L. A peak TSS concentration of 300 mg/1 was measured in the sample 
collected in the prop-wash plume generated by the dredge support vessel Miami-II. A sample collected 
directly from the dredge moon-pool immediately following an extended period of continuous dredging had a 
TSS concentration of 120 mg/L. The background concentration was measured at 6 mg/L earlier in the day. 

PCBs 

Physical samples for the determination of PCB concentrations (dissolved and particulate) were collected 
prior to the start of dredging and during each of the four monitoring events described above in Section 
K.5.2. For each event dissolved and particulate PCB concentrations (18 NOAA congeners) were measured 
in the composite samples representing average conditions as well as for a limited number of individual grab 
samples. Summary results of total PCB concentrations (sum of the 1 8 individual congener concentrations) 
are presented below in the table shown on Figures K-21 and on the turbidity mapping figures for each event 
(Figures K-9 through K-19). A complete summary of the individual congener analysis can be found in the 
table presented on Figure K-22 for the particulate PCBs and in Figure K-23 for the dissolved PCBs. Plots of 
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the composite sample concentrations versus distance from the dredging operation are presented on 
Figures K-24 and K-25. 

Particulate PCBs - On 7 August, just prior to the start of dredging, total particulate PCB concentrations were 
measured at 0.25 ug/L approximately 1000 feet (305 m) to the south of the test area and at 0.89 ug/L in the 
shallower waters approximately 1000 feet (305 m) to the north of the test area. Total particulate PCB 
concentrations at the reference station ranged from 0.11 ug/L to 0.89 ug/L during the 16-18 August 
monitoring period. Down-current composite sample concentrations ranged from a low of 0.85 ug/L 
(16 August ebb tide at station 500 feet (152 m) down current) to a high of 2.6 ug/L (16 August flood tide at 
station 50 feet (15m) down current and 17 August flood tide at station 700 feet (213 m) down current). 
Total Particulate PCBs were also collected as grab samples during specific events. A total particulate PCB 
concentration of 23.0 ug/L was measured for the grab sample collected directly from the moon pool, and a 
concentration of 26.0 ug/1 was measured for the grab sample collected in the plume down current of the 
support vessel Miami II. 

Dissolved PCBs - On 7 August, just prior to the start of dredging, total dissolved PCB concentrations were 
measured at 0.18 ug/L approximately 1000 feet (305 m) to the south of the test area and at 0.52 ug/L in the 
shallower waters approximately 1000 feet (305 m) to the north of the test area. Reference station total 
dissolved PCB concentrations ranged from 0.21 ug/L to 0.9 ug/L during the 16-18 August monitoring 
period. Down-current composite sample concentrations ranged from a low of 0.52 ug/L (16 August flood 
ride at station 500 feet (152 m) down current) to a high of 2.7 ug/L (17 August ebb tide at station 50 feet 
(15m) down current). Grab samples were collected during specific events. A total dissolved PCB 
concentration of 4.6 ug/L was measured for the grab sample collected directly from the moon pool, and a 
concentration of 2.7 ug/L was measured for the grab sample collected in the plume down current of the 
support vessel Miami II. 

The equipment blanks did contain detectable (but very low) levels of selected PCB congeners. On an 
18-congener sum total basis, the particulate PCB concentrations in the blanks were lower than the "cleanest" 
field sample particulate PCB concentrations by more than two orders of magnitude. The dissolved PCB 
concentrations in the blanks were lower than the "cleanest" field sample dissolved concentration by a factor 
of five, and most field samples had dissolved concentrations an order of magnitude or more greater than the 
concentrations in the blanks. As these blank concentrations were much lower than those measured for the 
field samples, the teflon sampling tube/pump system and designated flushing procedures were considered to 
be sufficient to maintain sample integrity. Nonetheless, an action level five times higher than the equipment 
blank detected concentration was established, and individual congener results were qualified (U) if 
determined to be below this action level to account for any possible impact. 

K.6 DISCUSSION 

K.6.1 Dredge Performance 

The water quality monitoring performed during dredging on 16-18 August provided data over a range of 
operational and environmental conditions. Upon examination of the data, the following conclusions can be 
made: 
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•	 The actual dredging process (removal of sediments with the hydraulic excavator) appeared to 
have a limited impact on the water column; 

•	 Activities performed in support of the dredging (operation of support vessels) appeared to have 
a much greater impact on water quality than the dredging; and 

•	 Normal fluctuations in water quality occur in the Upper Harbor related to changing 
environmental conditions that appear similar or greater in scale than the overall impacts related 
to the actual dredging process. 

Water Quality Impacts Related Specifically to Dredging 

The monitoring performed during the ebb tide on 16 August provides the best representation of impacts 
associated specifically with dredging. Dredging was performed with limited shutdown during this 
monitoring period, and there was limited support vessel activity. Although rainfall occurred on the morning 
of the 16*, the effect of the runoff was assumed similar for all the composite samples (both up and down 
current). Field measured turbidity showed some spikes in the vicinity of the dredge but generally returned 
to background levels within 500 feet (152 m) down current of the dredge. Total particulate PCB 
concentrations were elevated (approximately 50% greater then background) in the vicinity of the dredge, but 
returned to background levels within 500 feet (152 m) down current of the dredge. During the other 
monitoring events, some of the turbidity transects revealed little or no detectable elevation of turbidity down 
current of the dredge. Larger increases in turbidity were generally traceable to dredge support activities or 
environmental conditions as discussed below. 

The limited water column impacts associated specifically with the dredging are attributed to both 
operational and environmental factors. The design of the bucket (tight closing with limited leakage), the 
configuration of the dredge (with a "moon-pool" work area enclosed behind a 36-inch (0.6 m) silt curtain), 
and the controlled manner in which the operation was executed all contributed to minimizing the release of 
material to the water column. The shallowness of the area (maximum depth of the dredged area was less 
than 10 feet (3 m) at high tide) and the limited currents (maximum currents generally less than 0.5 feet/sec 
(15 cm/sec)) limited transport away from the dredging area. 

Difficulties associated with handling and transferring sediments containing debris and large components of 
embedded shells did cause regular suspensions of dredging operations. However, the periods of continuous 
dredging were sufficient enough to allow setup of "steady state" conditions in the near field area 
(within 200 feet (61 m) of the dredge) to be included in the monitoring. More continuous dredging over a 
full or multiple tidal cycles would not be expected to generate a turbidity plume of greater extent in the 
nearfield area down current of the dredge than that observed during the field test. Based on the modeling 
predictions presented in Section K.2, any additional farfield increases are expected to be limited to the 
Upper Harbor. 

Water Quality Impacts Related to Dredging Support Activities 

The photographs presented in Figure K-26 provide a good example of the potential water quality impacts of 
support activities relative to the dredging operation. The photos were taken approximately 1.5 to 2 hours 
into the ebb tide on 17 August. At the time the upper photo was taken, the dredge was not in operation, and 

K-16	 June 6, 2001 



Pre-Design Field Test - Dredge Technology Evaluation Report Appendix K 

the tug Miami II was returning a support barge from the dredge to the shore. Due to the pipeline/dredge 
configuration, the tug had to transit in shallow water to the east of the dredge (estimated at 4 to 5 feet 
(1.2-1.5 m) in depth at this tidal stage) and subsequently created a large turbidity plume. The water-quality 
monitoring vessel can be seen taking measurements within the plume in the same photograph. A water 
sample collected within 50 feet (15 m) of the tug after its passage had a suspended solids concentration of 
300 mg/L and particulate and dissolved PCB concentrations of 26 and 2.7 ug/L, respectively (reported as the 
sum of the 18 NOAA congeners). In the lower photo taken approximately 30 minutes later, the dredge had 
resumed operations, and the tug was pushing ahead to hold the barge at the shore support area. A large 
turbidity plume is again visible behind the tug, being carried to the south on the ebb tide. 

Although the dredge was not operating when the upper photo was taken, monitoring performed earlier 
during nearly continuous operations recorded a plume of much less extent than that associated with the tug. 
In the lower photograph the dredge was in operation. Water depths are approximately 6 feet (1.8 m) in the 
vicinity of the dredge (operating in cut 2). 

Water Quality Fluctuations Related to Environmental Factors 

The monitoring performed in support of this field test reinforced the importance of understanding the 
normal fluctuations in water quality that occur independent of the operation being monitored. An example 
of these fluctuations was captured on August 7* in the Upper Harbor reference samples collected for PCBs. 
The reference stations were collected prior to the start of dredging operations and were higher by a factor of 
three for the station 1000 feet (305 m) north of the pre-design area than for a station 1000 feet (305 m) south 
of the pre-design area (both particulate and dissolved PCB). 

The flood-tide monitoring performed on 16 August provides a good example of normal fluctuations of 
turbidity within the Upper Harbor. Turbidity values at the background station increased from approximately 
10 NTU at the start of monitoring to nearly 200 NTU an hour later (higher values than those recorded 
downstream of the dredge, see Figure K-12). This increase in turbidity was attributed to storm-water 
discharge to the harbor following the rainfall earlier in the day. At the end of the monitoring period, the 
entire monitoring area displayed an elevated turbidity of approximately 30-60 NTU (Figure K-13). The 
elevated turbidity values were not, however, accompanied by increased PCB concentrations at the reference 
station. 

K.6.2 Correlation Analysis 

The data revealed an excellent correlation between TSS and total particulate PCB concentrations. As shown 
in Figure K-27, the coefficient of fit for the linear relationship between these two parameters was 0.84. This 
relationship demonstrates the general uniformity of contamination within the sediments disturbed during the 
dredging, i.e., processes that resulted in increasing the suspended solids load to the water column resulted in 
a concomitant increase in the particulate-related contaminant load to the water column. The strength of this 
linear relationship allows TSS to serve as a good indicator of particulate PCB concentrations associated with 
operations of similar scope to the pre-design work. 

A poor correlation was achieved for the linear relation between total dissolved PCB concentrations and both 
total particulate PCB concentrations and TSS, with an exponential function providing a better fit to the data 
(see Figures K-28 and K-29). This type of correlation is expected given that different processes can be 
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responsible for controlling the concentration of dissolved PCB and the participate load in the water column. 
A review of the individual dissolved/particulate data pairs reveals the following: 

•	 For the reference samples (up current of the dredging operations), the dissolved and particulate 
PCB concentrations were generally similar (on a per liter basis), with the dissolved 
concentrations sometimes exceeding the particulate. This accounts for the portion of the 
regression line with a slope near 1 in Figure K-28, (between 0 and 1 ug/L total particulate 
PCBs). 

•	 For the samples impacted by the dredging operations, the total particulate PCB concentration 
was generally increased to a much greater degree than the dissolved PCB concentration. This 
accounts for the portion of the regression with a flatter slope in figure K-28, (>1 ug/L total 
particulate PCBs). 

The data revealed a moderate correlation between lab-measured total suspended solids (TSS) and field-
measured turbidity. As shown in Figure K-30, the coefficient of fit for the linear relationship between these 
two parameters was 0.56. The extreme values associated with the grab samples collected from the Miami II 
plume and the dredge moon-pool were not included in the regression as they were far outside of the range of 
the main body of data points. It should also be noted that although the tube-intake for the pumped sample 
(for TSS analysis) was located near the in-water turbidity sensor, the two data sets could differ due to small-
scale variations in the water column. Measurement of both parameters from the exact same water parcel 
would be expected to increase the strength of the relationship. Given the strength of this relationship and 
the related relationship of TSS and total particulate PCB, field measurement of turbidity could be used as an 
indicator of mobilization and transport of particulate-bound PCB during full-scale remediation. 

K.6.3 Comparison of Predictive Modeling and Field Measurements 

The predicted transport of suspended solids using a dispersion coefficient of 10 m2/s (108 ft2/s) (presented in 
Section K..2) provides a reasonable match with the results of the field monitoring. The model predicted a 
maximum elevation of TSS over background of 13 mg/L, and an elevation of 5 mg/L extending 
approximately 400 feet (122 m) down current. The TSS levels measured in the samples collected during the 
field test displayed some elevations above background that were slightly higher and extended further 
downstream than the predictions. In addition, the turbidity measurements and TSS data revealed much 
greater variability in the distribution of elevations than the model predictions of TSS. These differences 
between predictions and measured values are understandable given the following: 

•	 Dredging source term differences - The model assumed a constant, steady source of sediment 
introduced to the water column while actual dredging proceeds at a highly variable pace. The 
model also assumes release of the sediment over the entire water column of the designated 
source cells. The actual release of material during the dredging process can be much more 
focused at a particular location (both in x-y space and in depth). 

•	 Additional source terms - The model did not include additional source terms from support 
activities in the area. In particular, the operation and grounding of the Miami II during the 
monitoring period are thought to have contributed to some of the elevations noted in the TSS 
data. 

K-18	 June 6,2001 



Pre-Design Field Test - Dredge Technology Evaluation Report	 Appendix K 

Comparison of the model predictions with the field measurements provided two additional insights that are 
important in planning additional modeling and monitoring efforts in the Upper Harbor: 

•	 Three-dimensional flow field - Despite the shallowness of the Upper Harbor, the field 
measurements revealed distinct variations in the flow field over depth. Although a two-
dimensional simulation provides a reasonable approximation for overall circulation, 
consideration must be given to the vertical variation in flow when addressing transport issues. 

•	 Environmental factors - Even the moderate winds that occurred during the field test had a 
measurable impact on the current regime. This highlights the importance of the use of field 
measurements to assess model predictions and sample collection locations on a daily basis. 
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Figure K-1 Upper New Bedford Harbor Showing Pre-Design Field Test Area 
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Figure K3: Upper New Bedford Harbor Numerical Model, Finite Element Mesh 
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Figure K-4: Predicted Suspended Sediment Concentrations Resulting from Dredging 
during Peak Flood Tide. 



Total suspended sediment 
concentration (mg/L) 

25,0 

22.5 

20.0 

17.5 

15.0 

12.5 

10.0 

7.5 

5,0 

2,5 

0.0 

SEDIMENT SOURCE: 

•	 Composed of 19% sand, 53% silt, and 
28% clay 

• Fraction lost by dredge is 1% by mass 
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MODEL VARIABLES:
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RESULTS 
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Figure K-5: Predicted Suspended Sediment Concentrations Resulting from Dredging 
during Peak Ebb Tide. 
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Figure K-6: Time Series of Predicted Suspended Sediment Concentrations (dredge in 
middle of cut 1; dispersion coefficient 10 m2/s; source strength 482 kg/hr or 1% loss). 
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Figure K7: Aquadopp Water Current and Pressure Sensor Data
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Figure K-8: Predicted/Measured Tide and Water Depth over Current Meter Sensor 



General current 
T direction 

UP-CURRENT REFERENCE 
Turbidity: < 10NTU 

PRE-EVENT
 
GRAB SAMPLE DATA (09:20)
 
Station: PCBp / PCBd / TSS
 

REF: 0.11 ug/L/ 0.21 ug/L/ 6 mg/L 

100 0 100 200 300 Feet 

Utility boat "Miami II"
 
tending/repositioning
 
dredge from Cut 5 to Cut 4
 

Approximate position 
of floating pipeline 

New Bedford Harbor Superfund Site 
Pre-Design Field Test 

Water Quality Monitoring 
16 August 2000, Ebb Tide 
11:32 to 11:46 
Data Groups G1 and G2 

[STA1'' 

.0. Water Quality Station 
Active Dredging Operation 

Cut 5 
Measured Turbidity 

.. 0-10NTU 
5 10-25NTU 
* 25-50 NTU 

50-100 NTU 
® 100-250 NTU 
• > 250 NTU 

Predicted Tide 
High 09:27 / Low 14:40 

Weather recorded during period: 
SSW wind roughly 9 mph. 
Peak wind speed 8.8 mph. 

Recorded rainfall: 
00:00-06:00: 0.0 in 
06:00-12:00: 0.03 in 

Transects (Start Time / Peak Turbidity) 
T1 (11:32/24 NTU) 
T2 (11:33 761 NTU) 
T3 (11:35/35 NTU) 
T4 (11:36/27 NTU) 
T6: (11:44/11 NTU) 
T7: (11:46/12 NTU) 

NOTES: 
-	 Actual turbidity values are reported (not 

excursions over background). 
-	 PCS concentrations represent the sum 

of the 18 NOAA congeners. 

PROJECTION:
 
Massachusetts State Plane Feet,
 
NAD83
 

VERSION:
 
March 14, 2001
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E R R Figure K-9: Turbidity Monitoring Data, 16 August 2000, Ebb Tide, 11:32 to 11:46 



General current 
direction 

UP-CURRENT REFERENCE 
Turbidity: 3-12 NTU 

100 0 100 200 300 Feet 

COMPOSITE DATA (11:56-14:22) 
Station: PCBp / PCBd / TSS 

REF: 0.89 ug/L / 0.90 ug/L / 9 mg/L 
STA1: 1.3 ug/L / 0.77 ug/L / 16 mg/L 
STA2: 2.1 ug/L / 0.79 ug/L / 27 mg/L 
STA3: 0.85 ug/L / 0.75 ug/L / 12 mg/L 

GRAB SAMPLE DATA (11:56-14:22)
 
TSS HR1 HR2
 

REF: 9 mg/L 12 mg/L
 
Station 1 50 ft: 20 mg/L 11 mg/L
 
Station 2 100 ft: 24 mg/L 43 mg/L
 
Station 3 500 ft: 17 mg/L 11 mg/L
 

New Bedford Harbor Superfund Site 
Pre-Design Field Test 

Water Quality Monitoring 
16 August 2000, Ebb Tide 
12:14 to 12:18 
Data Group G3 

Water Quality Station 
Active Dredging Operation 

Measured Turbidity 
0- 10 NTU 

l 10 -25 NTU 
» 25-50 NTU 

50 -100 NTU 
3 100 -250 NTU 
• > 250 NTU 

Predicted Tide:
 
High 09:27 / Low 14:40
 

Weather recorded during period: 
SW winds roughly 10 mph. 
Peak wind speed of 10.9 mph. 

Recorded rainfall: 
00:00-06:00: 0.0 in. 
06:00-12:00: 0.03 in. 
12:00-18:00:0.01 in. 

Transects (Start time / Peak Turbidity) 
T8 (12:14/17 NTU) 
T9 (12:16/15 NTU) 
T10 (12:18/14 NTU) 

NOTES: 
-	 Actual turbidity values are reported (not 

excursions over background). 
—	 PCB concentrations represent the sum 

of the 18 NOAA congeners. 

PROJECTION: 
Massachusetts State Plane Feet, 
NAD83 

VERSION: 
March 14, 2001 

200 200 

Figure K-10: Turbidity Monitoring Data, 16 August 2000, Ebb Tide, 12:14 to 12:18, EtKR 
WK-tf^-^fnMMM Including Event Composite Sample Data 
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New Bedford Harbor Superfund Site 
Pre-Design Field Test 

Surface slick 
sampled (17:56; 

PCB (whole water) 1.5 ug/L 

100 0 100 200 300 Feet 

REF 

UP-CURRENT REFERENCE 
Turbidity: 6-15 NTU 

GRAB SAMPLE DATA (16:59-17:44)
 
TSS HR1
 

STA3 500 ft: 25 mg/L
 
STA2100ft: 17 mg/L
 
STA1 50 ft: 20 mg/L
 
REF: 6 mg/L
 

Water Quality Monitoring 
16 August 2000, Flood Tide 
17:27 to 17:50 
Data Groups G4 and G5 

i STA1 
•——-—J; 

^- Water Quality Station 
Active Dredging Operation 

Cut 4 
Measured Turbidity 

0-10 NTU 
-, 10 - 25 NTU 
• 25-50 NTU 

50-100 NTU 
3 100-250 NTU 
• > 250 NTU 

Predicted Tide: 
Low 14:40 / High 21:43 

Weather recorded during period: 
SW wind shifting to WNW at 
roughly 8 mph. 
Peak wind speed 8.5 mph. 

Rainfall recorded: 
00:00-06:00 - 0.0 in. 
06:00-12:00-0.03 in. 
12:00-18:00-0.01 in. 

Transects (Start Time / Peak Turbidity) 
T12 (17:27/89 NTU) 
T13 (17:30/47 NTU) 
T14 (17:32/59 NTU) 
T15 (17:34/35 NTU) 
T16 (17:37/26 NTU) 
T17 (17:39/41 NTU) 
T18 (17:42/59 NTU) 
T19 (17:50/202 NTU*) 
* Localized plume generated by 
support vessel activity, dredge 
repositioning is initiated at 1804. 

NOTES: 
— Actual turbidity values are reported (not 

excursions over background). 
-	 PCB concentrations represent the sum 

of the 18 NOAA congeners. 

PROJECTION:
 
Massachusetts State Plane Feet,
 
NAD83
 

VERSION:
 
March 14, 2001
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Figure K-11: Turbidity Monitoring Data, 16 August 2000, Flood Tide, 17:27 to 17:50 
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New Bedford Harbor Super-fund Site 
Pre-Design Field Test 

100 0 100 200 300 Feet 

T24 eastern side of 
dredge at shutdown 
Turbidity 16-36 NTU 

UP-CURRENT REFERENCE 
Turbidity 38-48 NTU 

Water Quality Monitoring 
16 August 2000, Flood Tide !18:41 to 19:22 
Data Groups G6 and G7 

JSTA1J 

-0- Water Quality Station 
Active Dredging Operation 

Measured Turbidity 
0-10NTU 

> 10-25NTU 
« 25-50 NTU 

50-100 NTU 
» 100-250 NTU 
• > 250 NTU 

Predicted Tide: 
Low 14:40 / High 21:43 

Weather recorded during period: 
WNW winds roughly 8 mph 
diminishing to 6 mph from the NW. 

Recorded rainfall: 
06:00-12:00-0.03 in. 
12:00-18:00-0.01 in. 
18:00-24:00-0.0 in. 

Transect (Start Time / Peak Turbidity) 
T20 (18:41 7192 NTU)
 
T21 (18:46/134 NTU)
 
T22 (18:49/111 NTU)
 
T23 (18:52/31 NTU)
 
T24 (19:05/36 NTU)
 
T25 (19:09/19-53 NTU)
 
T26 (19:12/28-102 NTU)
 
T27 (19:14/23-47 NTU)
 
T28 (19:17/31-42 NTU*)
 
T29 (19:19/18-38 NTU)
 
T30 (19:22/23-36 NTU)
 
* Values of 44-76 NTU observed 
during the first 15 seconds of transect. 
Attributed to vessel maneuvering. 

NOTES: 
— Suspected influx of turbid waters 
from the lower harbor carrying 
influences of storm event i.e., 
surface run-off and stormwater 
discharges. 
- Actual turbidity values are reported (not 
excursions over background). 

PROJECTION:
 
Massachusetts State Plane Feet,
 
NAD83
 

VERSION:
 
March 14, 2001
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Figure K-12: Turbidity Monitoring Data, 16 August 2000, Flood Tide, 18:41 to 19:22 
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General current New Bedford Harbor Superfund Site 
direction Pre-Design Field Test 

COMPOSITE DATA (16:59-18:40) Water Quality Monitoring 
Station: PCBp / PCBd / TSS 

16 August 2000, Flood Tide 
STA3: 1.1 ug/L / 0.52 ug/L / 27 mg/L 19:30 
STA2: 0.99 ug/L / 0.58 ug/L / 10 mg/L Data Groups G8 
STA1: 2.6 ug/L/ 0.66 ug/L / 16 mg/L 
REF: 0.25 ug/L / 0.36 ug/L / 5 mg/L 

JSTA! 

•^- Water Quality Station 
Active Dredging Operation 
jS^^ ;̂ O. |+ O 
WvSvtv W U I O 

Measured Turbidity 
0-10NTU 

I 10-25NTU 
•	 25-50NTU 

50-100NTU 
o	 100-250NTU 
•	 > 250 NTU 

Predicted Tide: 
Low 14:40/High 21:43 

Weather recorded during period: 
SW winds shifting to NW roughly 8 mph. 

Rainfall recorded: 
00:00-06:00 - 0.0 in. 
06:00-12:00-0.03 in. 
12:00-18:00-0.01 in. 
18:00-24:00-0.0 in. 

Transects (Start Time / Peak Turbidity) 
T3I (19:30/65 NTU) 

North of Evaluation Area: 27-65 NTU 
South of Evaluation Area: 25-50 NTU 

NOTES: 
-	 Actual turbidity values are reported (not 

excursions over background). 
-	 PCB concentrations represent the sum 

of the 18 NOAA congeners. 
GRAB SAMPLE DATA (17:56 to 18:40) 
TSS HR2 PROJECTION: 

Massachusetts State Plane Feet, 
STA3 500 ft: 9 mg/L NAD83 
STA2100ft: 13 mg/L 
STA1 50 ft: 12 mg/L VERSION: 
REF: 7 mg/L March 14, 2001 

200 200 400 600 Feet 

Figure K-13: Turbidity Monitoring Data, 16 August 2000, Flood Tide at 19:30, EN2R 
Including Event Composite Sample Data 
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,a General current	 New Bedford Harbor Superfund Site 
direction	 Pre-Design Field Test 

UP-CURRENT REFERENCE 
Turbidity: 9-18 NTU 

PRE-EVENT
 
GRAB SAMPLE DATA (10:58)
 
Station: PCBp / PCBd / TSS
 

REF: 0.29 ug/L / 0.46 ug/L / 5 mg/L 

Turbidity 23-27 NTU 

100 0 100 200 300 Feet 

GRAB SAMPLE DATA (11:07-11:59) 
TSS HR1 

REF 5 mg/L 
STA1 50 ft: 6 mg/L 
STA2 300 ft: 12 mg/L 
STA3 700 ft: 11 mg/L 
STA41000ft: 8 mg/L 

Water Quality Monitoring 
17 August 2000, EbbTide 
11:17to 12:10 
Data Groups G1 and G2 

' STA1' 
pj 

Water Quality Station
 
Active Dredging Operation
 

Cut3 

Measured Turbidity
 
0-10 NTU
 

j 10-25NTU
 
•	 25-50 NTU
 

50-100 NTU
 
•3	 100-250 NTU 
•	 > 250 NTU 

Predicted Tide: 
High 10:07/Low 15:18 

Weather recorded during period:
 
WNW wind roughly 10 mph.
 
Peak wind speed 11.2 mph.
 

Rainfall recorded:
 
00:00-06:00: 0.0 in
 
06:00-12:00: 0.0 in
 
12:00-18:00: 0.0 in.
 

Transects (Start Time / Peak Turbidity)
 
T1 (11:17/46 NTU)
 
T2 (11:23/32 NTU)
 
T3 (11:32 / 23 NTU)
 
T4 (12:08/30 NTU)
 
T5 (12:09/33 NTU)
 
T6 (12:10/23 NTU)
 

T1 peak capturing small localized
 
plume of dredge repositioning on
 
wire and respudding
 

NOTES: 
— Actual turbidity values are reported (not 

excursions over background). 
-	 PCB concentrations represent the sum 

of the 18 NOAA congeners. 

PROJECTION:
 
Massachusetts State Plane Feet,
 
NAD83
 

VERSION: 
March 14, 2001 
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Figure K-14: Turbidity Monitoring Data, 16 August 2000, EbbTide 11:17 to 12:10 



General current New Bedford Harbor Superfund Site 
direction Pre-Design Field Test 

UP-CURRENT REFERENCE , 
Turbidity: 5-12 NTU 

Water Quality Monitoring 
17 August 2000, EbbTide 
12:16 to 13:34 
Data Group G3 

Miami II plume 
observed/sampled 
at 13:45 
Turbidity: 60-70 NTU Water Quality Station 
TSS: 300 mg/L :ii 
PCBp: 26ug/L . . . . . 
PCBd:2.7ug/L ;.: 

Active Dredging Operation 
lH Cut 2 
Measured Turbidity 

0-10NTU 
10-25 NTU 

« 25-50 NTU 
50-100 NTU 

,3 100-250 NTU 
• > 250 NTU 

100 0 100 200 300 Feet 
j 1 1" 1 

Predicted tide: 
High 10:07/Low 15:18 

Weather recorded during period: 
WNW wind averaging 11 mph. 
Peak wind speed 11.2 mph. 

Rainfall recorded: 
00:00-06:00: 0.0 in. 
06:00-12:00: 0.0 in. 
12:00-18:00: 0.0 in. 

Transects (Start Time / Peak Turbidity) 
T7 (12:16/16 NTU) 
T8 (12:18/21 NTU) 
T9 (12:24/23 NTU) 
T10(13:04/19 NTU) 
T11 (13:34/101 NTU) 

T7/T8: performed west of floating 
pipeline. 
T11: performed in the surrounding 
area of the Miami II operations. 

NOTES: 
- Actual turbidity values are reported (not 

excursions over background). 
GRAB SAMPLE DATA (12:32-13:01) - PCB concentrations represent the sum 
TSS HR2 of the 18 NOAA congeners. 

REF: 9 mg/L PROJECTION: 
STA1 50 ft: 
STA2 300 ft: 

11 mg/L 
15 mg/L 

Massachusetts State Plane Feet, 
NAD83 

STA3 700 ft: 17 mg/L 
STA41000ft: 12 mg/L VERSION: 

March 14, 2001 

200 200 400 600 Feet 

Figure K-15: Turbidity Monitoring Data, 17 August 2000, Ebb Tide 12:16-13:34 



a General current 
direction 

UP-CURRENT REFERENCE 
Turbidity: 9-12 NTU 

COMPOSITE DATA (11:07-15:03)
 
Station: PCBp / PBCd / TSS
 

REF: 0.61 ug/L / 0.78 ug/L / 6 mg/L
 
STA1: 2.0ug/L / 2.7 ug/L / 19 mg/L
 
STA2: 2.2 ug/L / 0.83 ug/L / 21 mg/L
 
STA3: 1.3 ug/L / 0.79 ug/L / 18 mg/L
 
STA4: 1.0 ug/L / 0.67 ug/L / 15 mg/L
 

100 :0 100 200 300 Feet 

GRAB SAMPLE DATA (13:48-15:03) 
TSS HR3 HR4 

REF: 10 mg/L 
STA1 50 ft: 62 mg/L 39 mg/L 
STA2 300 ft: 29 mg/L 31 mg/L 
STA3 700 ft: 18 mg/L 37 mg/L 
STA4 1000 ft: 21 mg/L 22 mg/L 

New Bedford Harbor Superfund Site 
Pre-Design Field Test 

Water Quality Monitoring
 
17 August 2000, Ebbtide
 
15:25 to 15:45
 
Data Group G4
 

i STA1 |i 

-0- Water Quality Station
 
Active Dredging Operation
 
fHH Cut2
 
Measured Turbidity
 

0-10NTU
 
3 10-25NTU
 
• 25-50 NTU 

50-100 NTU
 
» 100-250 NTU
 
• > 250 NTU 

Predicted tide: 
High 10:07/Low 15:15 

Weather Observed during period:
 
WNW winds steady at 10 mph.
 

Rainfall recorded:
 
00:00-06:00: 0.0 in.
 
06:00-12:00: 0.0 in.
 
12:00-18:00: 0.0 in.
 

Transects (Start Time / Peak Turbidity)
 
T12 (15:25/70 NTU)
 
T13 (15:36/111 NTU)
 
T14 (15:41 / 40 NTU)
 
T15 (15:45/80 NTU)
 

NOTES: 
-	 Actual turbidity values are reported (not 

excursions over background). 
—	 PCS concentrations represent the sum 

of the 18 NOAA congeners. 

PROJECTION:
 
Massachusetts State Plane Feet,
 
NAD83
 

VERSION:
 
March 14, 2001
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Figure K-16: Turbidity Monitoring Data, 17 August 2000, Ebb Tide 15:25 to 15:45, EKSR. ,
Including Event Composite Sample Data 



^\ A General current JP^TJ New Bedford Harbor Superfund Site 
! i!\ * direction /jljpji ^J_J|| Pre-Design Field Test 

•&• / STA4' : ;v:;: Water Quality Monitoring 
17 August 2000, Flood Tide •• -

i	

 \ iii 
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16:54 
: :i	 \ Data Group G5 

GRAB SAMPLE DATA (16:49-1 7:33) ,H \ rc — 1,. 
 / | STA3 1	 STA11TSS HR1	 * i . .. . [ 

f I •0- Water Quality Station
 
STA41000ft: 10 mg/L
 

Active Dredging Operation STA3700ft: 210 mg/L* 
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STA 150 ft: 17 mg/L %%%£?: Cut 2 

REF 9 mg/L Turbidity - August 17, 2000, G5 
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3 100 -250 NTU 
• > 250 NTU 

Predicted tide: 
Low 15:18 /High 22:24 

Weather recorded during period: 
NW winds averaging 10 mph. 

Rainfall recorded: 
0000-0600: 0.0 in. 
0600-1200: 0.0 in. 
1200-1 800: 0.0 in. 

Transects (Start Time / Peak Turbidity) 
T1 7 (16:54/24 NTU) 

* Turbidity values of 60-70 NTU 
were recorded during sampling. 
Suspect Miami II running aground 
just after tide change as the 
source of localized slug of 
elevated turbidity. 

NOTES: 
-	 Actual turbidity values are reported (not 

excursions over background). 
-	 PCB concentrations represent the sum 

of the 18 NOAA congeners. 

PROJECTION:
 
Massachusetts State Plane Feet,
 
NAD83
 

VERSION:
 
March 14, 2001
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Figure K-17: Turbidity Monitoring Data, 17 August 2000, Flood Tide at 16:54	 EINKIC, 



•^ General current 
direction . 

100 100 200 300 Feet 
=n̂  IE 

GRAB SAMPLE DATA (18:00-18:30) 
TSS HR2* 

STA41000ft: 14 mg/L 
STA3700ft: 16 mg/L 
STA2300ft: 15 mg/L 
STA1 50 ft: 8 mg/L 
REF 6 mg/L 

REF 
UP-CURRENT REFERENCE 

HR2 Turbidity: 11-13 NTU 

New Bedford Harbor Superfund Site 
Pre-Design Field Test 

Water Quality Monitoring 
17 August 2000, Flood Tide 
18:04 to 18:54 
Data Groups G6 and G7 

Water Quality Station 
Active Dredging Operation 
:̂ ĵ̂ ; C/Ut 1 

Measured Turbidity 
0 -1  0 NTU 

o 10 -25 NTU 
* 25-50 NTU 

50 -100 NTU 
o 100 -250 NTU 
• > 250 NTU 

Predicted Tide: 
Low 15:18 /High 22:24 

Weather recorded during period: 
NW winds 10 mph diminishing to 8 mph. 

Rainfall recorded: 
00:00-06:00: 0.0 in. 
06:00-12:00: 0.0 in. 
12:00-18:00: 0.0 in. 

Transects (Start Time / Peak Turbidity) 
T1 7 (16:54/24 NTU) 
T18 (18:16/32 NTU) 
T1 9 (18:54/29 NTU) 

* Nearly continuous dredging activity 
from 17:40 to 18:29. 
Backwashing between 18:04-18:08 
was the only recorded downtime 
during this observation period. 

NOTES: 
-	 Actual turbidity values are reported (not 

excursions over background). 
-	 PCS concentrations represent the sum 

of the 1 8 NOAA congeners. 

PROJECTION:
 
Massachusetts State Plane Feet,
 
NAD83
 

VERSION:
 
March 14, 2001
 

200 200 400 600 Feet 

Figure K-18: Turbidity Monitoring Data, 17 August 2000, Flood Tide, 18:04 to 18:54 



frf^^J New Bedford Harbor Superfund Site 
ĵrjJIJ Pre-Design Field Test ;i;ii\ General current / I

• • • ' : - \ \ l i direction / ( — , 
ill! 1
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GRAB SAMPLE DATA (19:04-1 9:33)
TSS HR3

STA41000ft: 19 mg/L

STA3700ft: 11 mg/L

STA2 300 ft: 20 mg/L

STA150ft: 13 mg/L

REF 3 mg/L
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 UP-CURRENT REFERENCE
HR3 Turbidity: 4-9 NTU

COMPOSITE DATA (16:49-19:33) 
Station

STA4 1000 ft:
STA3 700 ft:
STA2 300 ft:
STA1 50 ft:
REF:

y|| 

 PCBp / PCBd / TSS 

 1.1 ug/L / 0.92 ug/L / 12 mg/L 
 2.6 ug/L / 0.95 ug/L / 18 mg/L 

 1.6 ug/L / 0.77 ug/L / 16 mg/L
 0.91 ug/L / 0.55 ug/L / 11 mg/L

 0.39 ug/L / 0.56 ug/L / 6 mg/L

 ŝi:!ii 
 \IIIJ! 
 /!:;; 

 || 

 |!lil!!i' 
J ilRii T20 (19:20/39 NTU)  111
 

 REFi 

 ll 
V 

NOTES: 
- Actual turbidity values are reported (not 

excursions over background). 
— PCS concentrations represent the sum 

of the 1 8 NOAA congeners. 

PROJECTION: 
Massachusetts State Plane Feet, 
NAD83 

/ _>-
/ VERSION: 

 pi X March 14, 2001 

200 0

(D 
 200 400 600 Feet 

Water Quality Monitoring 
17 August 2000, Flood Tide 
19:20 
Data Group G8 

. STA1 1| 
. '. II 

-0- Water Quality Station 
Active Dredging Operation 
•>X£X&;> Oyf "\ 

Measured Turbidity 
: 0 -10 NTU 

* 10 -25 NTU 
* 25-50 NTU 

50 -100 NTU 
.3 100 -250 NTU 
• > 250 NTU 

Predicted Tide: 
Low 15:18 /High 22:24 

Weather recorded during period: 
NW winds changing to NNW. 
Wind speed steady at 9 mph. 

Rainfall recorded: 
00:00-06:00: 0.0 in. 
06:00-12:00: 0.0 in. 
12:00-18:00: 0.0 in. 

Transects (Start Time / Peak Turbidity) 

Figure K-19: Turbidity Monitoring Data, 17 August 2000, Flood Tide at EN2R 
Including Event Composite Sample Data 

c 



GPS system allowed 
for viewing of real time 
position in relation 
to shoreline 
and test area 

Water depth generally 
5 to 6 feet or shallower 

Turbidity sensor
 
coupled to sample
 
collection tube
 

I intake 

FIGURE K-20 
Setup for Turbidity Monitoring 

M010067 March 2001 



FIGURE K21
 
Summary of Field Samples and Analytical Data
 

; j { POSITION i Turbidity Range (NTU) ! Total PCB (ug/L) ^ 
I

| Field Sample 10

 * 

 Date and Time Collected Northing Easting
i

 !

j

 Brief MIN j

 1

 i l 
 MAX

l 
{

 i 

 AVG TSS
. ...
(mg/L)

 ! _, , .
 partlculateY

 , .
 dissolved

 • partlculate * 
, .. , .
! dissolved 

1NBPDWQ1000N ! 07-Aug-OO ] 16:26 j Grab 2704955 815354 ! BackgroundI Value- Acushnet Estuary 1000ft N ; ( ! 10 ' 0.89 i 0.52 i 1.41 | 
.NBPDWQ1000S j 07-Aug-OO 16:36 j Grab 2703124 815820 j Background Value • Acushnet Estuary 1000ft S ' j i j 4 ! 0.25 . 0.18 I 0.43 j 

i i I ; ~l I 
INBH815-1752 i 15-Aug-OO j 17:52 j Grab u 2704040 815356 I Turbidity / TSS - Acushnet Estuary 26.0 i 26.0 '. 26.0 i 53 ! : : 
:NBH0815-1805
;NBH815-1807

 ' 15-Aug-OO |
 L'S-AugjOO

 18:051
 18:08 1

 Grab 
 Grab 

j j Turbidity / TSS - Acushnet Estuary
Turbidity / TSS • Acushnet Estuary

 ,
 I

 12.0
 3.0

 !
 I

 12.0
 5.0

 !
 :

 12.0 
4.0 r

22

 5.0
 j

 ;
 ;

 :
 i 

! ; 
j
1NBH0816-R1 TSS/PCB
 ; '

 I 16-Aug-OO I 9:20
 ,

 I Grab 2703129 815608
 i

 j Up-current reference sample ! 3.0
 i

 6.0
 i

 ! 4.5 6.0
 !

 : 0.11
 i 

 0.21 0.32 ! 
'NBPDWQ E1-STA1-HR1 i 16-Aug-OO I 11:56] EBB ! Sampling HR 1 - Station 1 (50ft) • 7.0 ; 10.0 : 8.5 ! 20 ; .' I 
'NBPDWQ E1-STA2-HR1 [J6-Aug-00 i 12:02 j EBB 2703959 , 815530 _^ Sampling HR1 - Station 2 (100ft) • 16.0 j 21.0 18.5 24 i ; | 
NBPDWQ E1-STA3-HR1 I 16-Aug-OO 12.11_j EBB 2703621 1 815717 ; Sampling HR1 - Station 3 (500ft) j 5.0 12.0 : 8.5 ! 17 ; ! i 

1N6PDWQE1-STA4-HR1 _._ 16-Aug-OO 12:22 | EBB 2704948 815379 i Sampling HR1  REF (1000ft-up-current) : 3.0 12.0 > 7.5 9.0 : ! i 
: NBPDWQ E1-STA1-HR2 I 16-Aug-OO 13:16 j EBB [ : Sampling HR2  Station 1 (50ft) ; ; ; 1 1 : • ; ; 

; 

NBPDWO E1-STA2-HR2 i 16-Aug-OO'. 14:06 ; EBB 2703833 j 815506 • Sampling HR2  Station 2 (100ft) • . i ; 43 : , i j 
NBPDWQ E1-STA3-HR2 ; 16-Aug-OO j

1 NBPDWQ E1-STA4-HR2 i 16-Aug-OO
 14:15 ',

 14:22 j
 EBB 
 EBB 

2703647 
2704948 

815675
815379

 ;
 ''

 Sampling HR2 - Station 3 (500ft) 
 Sampling HR2- REF (lOOOft-up-currenl) • . : 

; 11
12 

; ; 

NBPDWQ E1 STA01 i 16-Aug-OO ^COMPOSITE Composite  Station 1 i 16 1.30 0.77 i 2.07 

, NBPDWQ E1 STA02 \ 16-Aug-OO I COMPOSITE Composite - Station 2 ~\ 27 2.10 ; '6T79"' " ," 2.89""' 
: NBPDWQ E 1 STA03 j_ ie-Aug-OO i i COMPOSITE , Composite  Station 3 23.0 ; 27.0 25.0 12 , 0.85 , 6.75 1.60 

NBPDWQ E1 STA04 ! 16-Aug-OO : ! COMPOSITE Composite • REF : 10.0 ' 17.0 13.5 9.0 0.89 ' 0.90 • 1.79 

INBPDWQ FT-STA1-HRl"{j"6"-Aug~orJ" 16~59~~ FLOOD " 2703995 815351 | Sampling HR1 - Station 1 (50ft) ; 20 
NBPDWQ F1-STA2-HR1 ; 16-Aug-OO i 17:17) FLOOD [ 2704110 815393 : Sampling HR1  Station 2 (100ft) 20.0 ; 20.0 , 20.0 17 

iNBPDWQ F1-STA3-HR1
INBPDWQ F1-STA4-HR1

 i 16-Aug-OO :
 i ie-Aug-oo

 17:23 j_
 17:44 ,

 FLOOD 
 FLOOD" 

2704375 
2702780 

815410
815578

 '
 !

 Sampling HR1 - Station 3 (500ft)
 Sampling HR1  REF (1000tt-up-current)

 •
 ,

 40.0
 6.0

 ;

 ,
 40.0
 15.0

 . 40.0 
 10.5 

. . .  . 2  5

' 6  0
  _ . . . . . . .  .

 .
 .

 .
 i 

j 
i NBPDWQ F1-STA1-HR2 I 16-Aug-OO 17:56 j FLOOD 2704028 815329 Sampling HR2 - Station 1 (50ft) 21.0 ; 27.0 24.0 12 , i 
.NBHPDWQ-SLICK-2 | 16-Aug-OO '
NBPDWQ F1-STA2-HR2 "j 16-Aug-OO

 17:56 ! Grab 
17:58 ~ FLOOD ~ 2704140 815363

Surface oil slick observed at HR1 - Station 1 (50ft) 
 Sampling HR2 - Station 2 (100ft) l6'o ; 15.0 12.5 "' ' ~13 ": '"

1.50
 "" .

 1.50
 "

 ! 
1 

NBPDWQ F1-STA3-HR2 : 16-Aug-OO
, NBPDWQ F1-STA4-HR2 I 16-Aug-OO

 18:19 {
 18:40 i

 FLOOD 
 FLOOD 

2704375 
2702780 

815410
815578 .

 Sampling HR2 - Station 3 (500ft)
 Sampling HR2  REF (1000ft-up-current)

 :

 ;
 39.0
 38.0

 42.0
 42.0

 :

 :
 40.5 
 40.0 

'" :
"". '

 9.0
 7.0" ". "" ' • " " " "

 ;
 "' """ " "1 

; NBPDWQ F1 STA01 16-Aug-OO .'COMPOSITE Composite  Station 1 ; i : 27 2.60 i " 066 [ 3.26 j 

NBPDWQ F1 STA02" , 16-Aug-OO ^ "COMPOSITE! Composite • Station 2 : ; ; ; 10 ' 0.99 i 0.58 i 1.57 

| NBPDWQ FTSTA03 i 16-Aug-~00 " ^COMPOSITE" Composite  Station 3 I • j ; 16 1.10 • 0.52 1.62 : 

NBPDWQ F1 STA04 i 16-Aug-OO 'COMPOSITE 

1 '

Composite  REF •

 •

 j 

' i i
5.0 ' 025 '

 ,
 0.36

 ;
 0.61 

 o.oo 
INBH817-R1 TSS ' 17-Aug-OO 10:58 EBB Sampling  Up-current reference : 23.0 ' 27.0 • 25.0 
;NBPDWQE2STA1 HR1 ; 17-Aug-OO j 11:07 i EBB 2703878 815379 i Sampling HR1 • Stationl (50ft) ' ' L 11.0 j 18.0 ' 14.5 
'NBPDWQ E2 STA4 HR1 ; 17-Aug-OO
:-.;..•::.-.•-.. E:sTA3 HR'_ 17-A.jg-OO

 11:42 [
 11:46

 EBB 
 EBB 

2702964 815758
815599

 Sampling HR1 - Station 4 (1000ft)
 Samoling HR1 -Station 3 (700M) '.

 10.0
 10.0

 17.0
 17.0 :

 13.5 
 13.5 ,

12
 17 ' """ 

, _ 

NBPDWQ E23TA2HR1 j" 17-Aug-OO ! 1 1 : 5 0  . EBB lll̂ * Si. =553 £a":^:-.-:4 • • •  •  .•••M::-- : :^:^[. "• '. ' " ''' ' ' * ' 

iNBPDWQ E2STA5HR1 f i/'-Aug-OO i 11 :59  j EBB 2704948 815379 Sampling HR1  REF (1000ft-up-curren!i • 90 ia.O I3b 

INBPDWQ E2 STA4 HR2 j 17-Aug-OO] 12:32 ; EBB 2702964 815758 Sampling HR2  Station 4 (1000ft) 6.0 10.0 : 80 8 

NBPDWQ E2 STA3 HR2 ! 17-Aug-OO T 12:38 ; EBB [ 2703218 815599 ; Sampling HR2 • Station 3 (700ft) j 12.0 I 17.0 '• 14.5 1 1  . , i 

^NBPDWQ £2 STA2 HR2 |_ 17-Aug-OO I 12:45 , EBB 2~703625 815534 ; Sampling HR2  Station 2 (300ft) i 11.0 i 17,0 , 14.0 15 : 

NBPOWQ E2 STA1 HR2 I 17-Aug-OO: 12:52 ' EBB r 2703878 , 815379 : Sampling HR2  Station 1 (50fl) 1 9.0 1 15.0 | 12.0 11 

'NBPDWQ E2STA5HR2

;
 i 17-Aug-OO 13:01 '.

 i 1 "I
 EBB 

 • 
2704948 815379 . Sampling HR2- REF (1000ft-up-current)

MIAMI II Plume (peak «eld turbidity) _ _

 .

 j

 5.0

 60.0 ;

 12.0

 _ 70_0 _

 ;

 i

 8.5 

 65.0

1

 _j_

 7 .._.

 300 

. .i
; 
 .... . . .

2.70 

 _ _ .  .  ... 

iNBPDWQ E2STA1 HR3 I 17-Aug_-Oq ^ 13j48 ' EBB_ [_ 2703878 i _815379 Sampling HR3 - Stationl (50ft) _ 28.0 I 34.0 31.0 j __62 

LNBPJpWQ^"'STA2^ L."2?^2.5. ';.. . 815534 Sampling HR3 - Station 2 [300ft) ^ 19'0^1 "_ 23.0_ "\_ _21.0 j _ .__29__ 

iNBPVQE2STA3"HR3 ' Sampling HR3 - Stat'ion 3 (700ft) "j 13.0 1 "18.0 i 15.5 '• 18 
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FIGURE K21
 
Summary of Field Samples and Analytical Data
 

| POSITION ! Turbidity Range (NTU) Total PCB (uo/L) ^ 
| j j 

Field Sample 10 Date and Time Collected Northing Easting 

j 

Brief MIN MAX AVG . „.
(mg/L)

 paniculater  i
 i

 dissolved ,P«rticulat« * 
! dissolved 

NBPDWQ E2 STA4 HR3 17-Aug-OO 1 14:08 EBB 2702964 815758 Sampling HR3 - Station 4 (1000ft) , 13.C 21.0 f 17.0 21 1 j^ 
NBPDWQ E2 STA5 HR3 17-Aug-OO 14:38 EBB 2704948 I 815379 f Sampling HR3 - REF (1000ft-up-current) | 9.0 12.0 10.5 I 10 ] [ ] 

LNBPDWQ E2 STA1 HR4 17-Aug-OO 14:47^ u EBB j_ 2703878 815379 Sampling_HR4 - Stationl (50ft) 26.C < 29.0 ; 27.5 j 39 i I 
NBPDWQ E2 STA2 HR4 17-Aug-OO 14:53 EBB 2703625 i 815534 Sampjing HR4 - Station 2 (300ft) I 19.0 j 26.0 ; 22.5 31 • ; 
NBPDWQ E2 STA3 HR4 17-Aug-OO 14:57 i EBB 2703218 815599 Sampling HR4 - Station 3 (700ft) ; 27.C 29.0 28.0 f 37 I [ j 
NBPDWQ E2 STA4 HR4 17-Aug-OO 15:03 EBB 2702964 815758 Sampling HR4 • Station 4 (1000ft) 13.C 18.0 15.5 I 22 ! I 
NBPDWQ E2 STA01 17-Aug-OO COMPOSITE Composite - Station 1 1 0.C 16.0 j 12.0 19 2.00 | 2.70 ; 4.70 >• 
NBPDWQ E2 STA02 J7-Aug^OO COMPOSITE Composite - Station 2 2 1 .C 29.0 25.0 : 21 2.20 j 0.83 ! 3.03 ] 
NBPDWQ E2 STA03 17-Aug-OO COMPOSITE Composite - Station 3 18.C I 24.0 21.0 18 1.30 I 0.79 i 2.09 

NBPDWQ E2 STA04 17-Aug-OO i COMPOSITE i Composite - Station 4 20.0 j 24.0 : 22.0 15 1.00 : 0.67 j 1.67 
NBPDWQ E2 STA05 17-Aug-OO {COMPOSITE I Composite - REF j 13.0 1 18.0 i 15.5 ! 6 0.61 : 0.78 ) 1.39 ; 

NBPDWQ F2STA1 HR1 
NBPDWQ F2STA2HR1 

17-Aug-OO 
17-Aug-OO 

i_J6:4JLj
r~i7:06 

FLOOD 
FLOOD 

2704000 
2704266 

815321 
815441 j 

Sampling_HR1 -Stationl (50ft)
Sampling HR1 -Station 2 (300ft)

j i l  l
 [ 13.0 | 16.0
 | 14.C 19.0

 ) 14.5
 16.5 |

 17
 20

 i
 ;

 ,

 i
 | 

j 

i 

NBPDWQ F2 STA3 HR1 17-Aug-OO 17:12 FLOOD | 2704727_J 815455 Sampling HR1 - Station 3 (700ft) 60.C I 70.0 ! 65.0 210 j ; 
NBPDWQ F2 STA4 HR1 17-Aug-OO 17:18 FLOOD 2705097 815357 j Sampling HR1 -Station 4 (1000ft) } 10.0 13.0 i 11.5 10 | i 
NBPDWQ F2 STA5 HR1 17-Aug-OO 17:33 FLOOD 2702805 815548 Sampling HR1 • Station 5 (1000ft-up-current) ( 6.0 ! 13.0 9.5 j 9 i 
NBPDWQ F2 STA1 HR2 17-Aug-OO 18:00 j FLOOD 2704000 815321 i Sampling HR2 - Stationl (50ft) j 6.0 ; 13.0 ; 9.5 j 8 j ! 
NBPDWQ F2 STA2 HR2 17-Aug-OO 18:06 FLOOD 2704266 815441 _L Sampling HR2 - Station 2 (300ft) [__ 15.0 • 18.0 I 16.5 ! 15 1 ] [ 
NBPDWQ F2 STA3 HR2 1 7-Aug-OO 18:12 FLOOD 2704727 815455 Sampling HR2 - Station 3 (700ft) i 11.0 j 19.0 I 15.0 j 16 | ] ! | 

.NBPDWQ F2 STA4 HR2 17-Aug-OO i 18:15 FLOOD 2705097 I 815357 Sampling HR2- Station 4 (1000ft) j 12.C ) i 17.0 ; 14.5 { 14 j ! ' 
NBPDWQ F2 STA5 HR2 17-Aug-OO 18:30 ! FLOOD 2702805 j 815548 Sampling HR2 • REF ( 1 0OOft-up-current) j 1 1 .( ) 13.0 12.0 6 i ' j 
NBPDWQ F2 STA1 HR3 17-Aug-OO 19:04 FLOOD 2704000 815321 Sampling HR3 - Stationl (50ft) j 12.C ) 15.0 | 13.5 j 13 ] • j 

' NBPDWQ F2STA2HR3 17-Aug-OO 19:08 FLOOD 2704266 I 815441 Sampling HR3 - Station 2 (300(1) i 11.0 [ 16.0 j 13.5 i 20 J_ i J , 
I NBPDWQ F2STA3HR3 | 17-Aug-OO 19:12 FLOOD 2704727 815455 Sampling HR3 - Station 3 (700ft) 8.0 f 13.0 ! 10.5 j 11 ! i ; 
NBPDWQ F2 STA4 HR3 17-Aug-OO 19:16 ( FLOOD 2705097 ; 815357 Sampling HR3- Station 4 (1000ft) | 12.0 j 19.0 ; 15.5 f 19 | i ', 

j NBPDWQ F2STA5HR3 17-Aug-OO 19:33 j FLOOD ^ 2702805 ^_ 815548 Sampling HR3- REF (1000ft-up-current) [ 4.0 9.0 | 6.5 3 I ! [ 

| NBPDWQ F2 STA01 17-Aug-OO " ] COMPOSITE Composite • Station 1 ' j j 11 : 0.91 | 0.55 ' 1.46 

NBPDWQ F2 STA02 17-Aug-OO I COMPOSITE I ! Composite - Station 2 ! a | 16 ! 1.60 __[ 0.77 ]_ 2.37 

NBPDWQ F2 STA03 1 7-Aug-OO COMPOSITE Composite - Station 3 I i | 18 i 2.60 j 0.95 j 3.55 

NBPDWQ F2 STA04 , 17-Aug-OO COMPOSITE Composite - Station 4 ; 12 1.10 0.92 , 2.02 

' NBPDWQ F2 STA05 
. 

I j 7-Aug-OO 
T" 

(COMPOSITE 
] 

[ 
L i

Composite - REF 

' 

;

j_
 6

 i
 0.39 :

 i
 0.56 0.95 

; j 
NBH0818-R1 TSS i 18-Aug-OO j 10:48 Grab , Sample Up-current-reference (Event scrubbed) | 10. D 15.0 i 12.5 6 i 0.13 j 0.22 1 0.35 

|NBH0818-Moon TSS ! 18-Aug-OO 17:44 Grab F : Sample inside moonpool during active dredging i 44.0 i 50.0 47.0 120 ! 23.00 \ 4.60 J 27.60 
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Figure K-22 - Paniculate PCB Data 

Field ID E1-STA01 E1-STA02 E1-STA03 E1-STA04 Equipment Blank F1-STA01 Comp F1-STA02Comp 
Lab ID 44730-11 44730-12 44730-13 44730-14 44747-18 44730-15 44730-16 
Matrix PARTICULATE PARTICULATE PARTICULATE PARTICULATE PARTICULATE PARTICULATE PARTICULATE 
Units ug/L ug/L ug/L ug/L ug/L ug/L ug/L 

^ jftwif ?j$$£$s&?*/ 
8 - 2,4'-Dlchloroblphenyl 0.045 0,069 0.025 0.023 0.0018 U 0.11 0.023 
18 - 2,2',5-Trichlorobiphenyl 0.13 0.17 0.081 0.084 0.0018 U 0.24 0.089 
28 - 2,4,4'-Trlchloroblphenyl 0.27 0.48 0.18 0.26 0.0044 U 068 0.21 
44 - 2,2',3,5'-Tetrachlorobiphenyl 0.096 0.14 0.069 0.047 0.0018 U 0.17 0.069 
52 - 2,2',5,5'-Tetrachloroblphenyl 0.28 0.44 0.17 0.16 0.0018 U 0.56 0.2 
66 - 2,3',4,4'-Tetrachlorobiphenyl 0.11 0 18 008 0.065 0.0024 0.24 0.082 
101- 2,21,4,5,5'-Pentachlorobiphenyl 0089 0.16 0.07 0.084 0.0047 U 0.17 0.067 
105 - 2,3,3',4,4'-Pentachlorobiphenyl 0.01 0.023 0.0091 00065 0.0018 U 0.016 001 
118 - 2,3',4,4',5-Pentachlorobiphenyl 0.082 0.14 0.063 0081 0.0018 U 0.18 0.11 
128 - 2,2',3,31,4,41-Hexachlorobiphenyl 0.0086 0.016 0 0068 U 0.0044 00018 U 0.012 0.0077 
138 - 2,2',3l4,4',5'-Hexachloroblphenyl 0.054 0.072 0.041 0.024 0.0018 U 0.078 0.043 
153 - 2,2',4,4>,5,5>-Hexachlorobiphenyl 0.076 0.14 0.055 0.045 0.0018 U 0.15 0.06 
170 - 2,2',3,3',4,4',5-Heptachloroblphenyl 0.0072 0.013 0.0068 U 0.0029 0.0018 U 0.0084 0.0061 
180 - 2,2',3,4,4',5,5'-Heptachlorobiphenyl 0.0072 0.0034 U 0.0068 U 0.0021 U 0.0021 U 0.0073 U 0.0059 
187 - 2,2',3,4',5,5',6-Heptachlorobiphenyl 0.011 0.017 0.0074 0.0052 0.0018 U 0.008 0.0086 
195 - 2,2',3,3',4,4',5,6-Octachlorobiphenyl 0.0014 U 0.0034 U 0.0068 U 0.0014 U 0.0018 U 0.0073 U 0.0014 U 
206 -2,21,3,31,4,4',5,51,6-Nonachlorobiphenyl 0.0014 U 0.0034 U 0.0068 U 0.0014 U 0.0018 U 0.0073 U 0.0014 U 

209 - 2,2',3,3',4,41,5,51,6,61-Decachlorobiphenyl 0.0014 U 0.0034 U 0.0068 U 0.0014 U 0.0018 U 0.0073 U 00014 U 

NOAA Congener Total ppb 1.3 0.85 0.89 00024 2.6 0.99 

Qualifiers and Notes 
U - congener Is not detected above the MDL 
J = congener concentration is estimated 

All results are surrogate corrected using PCB 198 
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Figure K-22- Participate PCB Data (Continued) 

Field ID F1-STA03 F1-STA04 NBH0816-R1 PCB NBH0817-1345 PCB NBH0818-MOON NBH0818-R1 PCB NBH817-R1 PCB 
Lab ID 44730-19 44730-20 44730-18 44747-26 44750-06 44750-08 44747-24 
Matrix PARTICULATE PARTICULATE PARTICULATE PARTICULATE PARTICULATE PARTICULATE PARTICULATE 
Units ug/L ug/L ug/L ug/L ug/L ug/L ug/L 
^̂ ŝ ^̂ î̂ ^̂ î îiî ^̂ ^KUl&KS'̂ ŝ iH^••RCB r̂tfleneî M^^ww f̂̂ ^^^w^w^^^ 
8 - 2,4'-Dichlorobiphenyl 0.029 0.0066 0.0022 2.5 2 0.0021 0.012 
18 - 2,2',5-Trichlorobiphenyl 0.099 0.028 0.0057 3.2 2.1 0.015 0.03 

28 - 2,4,4'-Trlchloroblphenyl 0.22 0.061 0.022 8.2 5.6 0.031 0.071 
44 - 2,21,3,5'-Tetrachlorobiphenyl 0.073 0.019 0.0097 1.6 2 0.011 0.02 

52 - 2,2',5,5'-Tetrachlorobiphenyl 0.22 0.054 0.026 5.2 5.6 0.03 0.054 
66 - 2,3',4,4'-Tetrachlorobiphenyl 0.088 0.025 0.014 2.1 1.7 0.016 0.031 
101 - 2,2',4,5,5'-Pentachlorobiphenyl 0.14 0.032 U 0.0225 U 1 U 0.64 0.026 U 0.022 U 
105 - 2,3,3',4,4'-Pentachlorobiphenyl 0.012 0.0036 0.0027 0.11 U 0.088 0.0029 0.003 
1 18 - 2,3',4,4',5-Pentachlorobiphenyl 0.12 0.026 0.017 1.1 1.2 0.0045 0.038 
128 - 2,2',3,3',4,4'-Hexachlorobiphenyl 0.0089 0.0015 U 0.0015 U 0.11 U 0.089 J 0.0015 U 0.0017 U 
138 - 2,2',3,4,4>,5<-Hexachloroblphenyl 0.048 0.0087 0.006 0.55 J 0.65 J 0.0071 0.01 J 
153 - 2,2',4,4',5,5'-Hexachloroblphenyl 0.067 0.014 0.0079 1.1 1.1 0.0083 0.019 
170 - 2,2',3,3',4,4',5-Heptachlorobiphenyl 0.0072 0.0015 U 0.0015 U 0.11 U 0.11 J 0.002 0.0017 U 
180 - 2,2>,3,4,4',5,5>-Heptachlorobiphenyl 0.0065 0.0021 U 0.0021 U 0.11 U 0.056 U 0.0021 U 0.0021 U 
187 - 2,2',3,4',5,5',6-Heptachlorobiphenyl 0.0093 0.0015 U 0.0015 U 0.11 U 0.14 0.0015 U 0.0017 U 
195 - 2,2',3,3',4,4',5,6-Octachlorobiphenyl 0.0014 U 0.0015 U 0.0015 U 0.11 U 0.056 U 0.0015 U 0.0017 U 
206 - 2,2',3,3',4,41,5,5',6-Nonachlorobiphenyl 0.0014 U 0.0015 U 0.0015 U 0.11 U 0.056 U 0.0015 U 0.0017 U 

209 - 2,2',3,3>,4,4l,5,5',6,6'-Decachloroblphenyl 0.0014 U 0.0015 U 0.0015 U 0.11 U 0.056 U 0.0015 U 0.0017 U 

NOAA Congener Total ppb 1.1 0.25 0.11 26 23 0.13 0.29 

Qualifiers and Notes 
U = congener is not detected above the MDL 
J = congener concentration is estimated 

All results are surrogate corrected using PCB 198 
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Figure K-22- Paniculate PCB Data (Continued) 

Field ID
Lab ID
Matrix
Units

8 - 2,4'-Dichlorobiphenyl 
18 - 2,2',5-Trichlorobipnenyl 
28 - 2,4,4'-Trlchlorobiphenyl 
44 - 2,2',3,5'-Tetrachlorobiphenyl 
52 - 2,2',5,5'-Tetrachlorobiphenyl 
66 - 2,3',4,4'-Tetrachlorobiphenyl 
101 - 2,2',4,5,5l-Pentachlorobiphenyl 
105 - 2,3,3>,4,4'-Pentachlorobiphenyl 
118 - 2,3',4,4',5-Pentachlorobiphenyl 
128 - 2,2',3,3',4,4'-Hexachlorobiphenyl 
138 - 2,21,3,4,4',5'-Hexachlorobiphenyl 
153 - Z^'^'.S.S'-Hexachloroblphenyl 
170 -2,21,3)3

1,4,41,5-Heptachloroblphenyl 
180 - 2,2',3,4,4',5,51-Heptachlorobiphenyl 
187 - 2,2',3,4',5,5',6-Heptachloroblphenyl 
195 - 2,2',3,3',4,4',5,6-Octachlorobiphenyl 
206 - 2,21,3,3l,4,4l,5,5',6-Nonachlorobiphenyl 
209 - 2I2

1,3,31,4I4
1,5,5',6,6'-Decachlorobiphenyl 

NOAA Congener Total ppb 

Qualifiers and Notes 
U = congener Is not detected above the MDL 
J = congener concentration is estimated 

All results are surrogate corrected using PCB 198 

 NBHPDWQ-Slick-1
 44751-02
 PARTICULATE

 ug/L

0.12 

0.23 

0.58 

0.16 

0.48 

0.19 

0.11 U 
0.011 

0.16 

0.009 
0.064 J 

0.13 

0.0073 U 
0.0073 U 
0.0073 U 
0.0073 U 
0.0073 U 
0.0073 U 

2.1 

 NBPDWQ E2 STA01
 44747-19
 PARTICULATE
 ug/L

0.066 
0.14 

0.59 

0.11 

0.36 

0.14 

0.17 

0.014 
0.19 

002 
0.079 J 

0.1 
0.011 

0.0032 U 
0.012 

0.0032 U 
0.0032 U 
0.0032 U 

2.0 

 NBPDWQ E2 STA02
 44747-20
 PARTICULATE
 ug/L

0.092 
0.18 

0.7 
0.14 

0.4 
0.19 

0.21 U 
0.017 

0.25 

0.008 U 
0084 J 

0.12 

0.008 U 
0.008 U 
0.008 U 
0.008 U 
0.008 U 
0.008 U 

2 2 

 NBPDWQ E2 STA03
 44747-21
 PARTICULATE
 ug/L

0.042 
0.11 

0.27 

0.093 
0.25 

0.12 

0.079 
0.013 

0.15 

001 
0.057 J 
0.076 

0.01 

0.0021 
0.011 

0.0014 U 
0.0014 U 
0.0014 U 

1 3 

 NBPDWQ E2 STA04 NBPDWQ E2 STA05 
 44747-22 44747-23 
 PARTICULATE PARTICULATE 
 ug/L ug/L 

&#$^ttt- îS ̂y^K'^-'^-i'• 
0.03 0019 

0.088 0.081 
0.22 J 0.15 

0.076 J 0.046 
0.21 0.13 

0.1 J 0.053 
0.07 U 0.035 U 

0.011 0.0051 
013 0.062 

0.0092 0.0034 
0.044 J 0.019 J 
0.064 0.033 

0.0085 J 0.0019 
0.0021 U 0.0021 U 

0.011 0.003 
0.0012 U 0.0016 U 
0.0012 U 0.0016 U 
0.00 '.3 U 0.0016 U 

1.0 0.61 
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Figure K-22- Particulate PCB Data (Continued) 

Field ID NBPDWQ F2 STA01 NBPDWQ F2 STA02 NBPDWQ F2 STA03 NBPDWQ F2 STA04 NBPDWQ F2 STA05 NBPDWQ1000N NBPDWQ1000S 
Lab ID 44747-13 44747-14 44747-15 44747-16 44747.17 44673-13 44673-16 
Matrix PARTICULATE PARTICULATE PARTICULATE PARTICULATE PARTICULATE PARTICULATE PARTICULATE 
Units ug/L ug/L ug/L ug/L ug/L ug/L ug/L 

':-;̂ *m*:*-w-. -*•••£•*•:,, "'•̂ t'̂ :;' •"•'•^>^> ~\ ip?r:̂ f̂ 5( !̂|f •'̂ ^yKV' •; PCB Congener ,.-/••'.'• *• •-. •• "•*'•'**. •">*.-.• • -..-•>.'• •• <• ••••• fWI^^p^^-f^v ̂ ff^M^; f&^KsigfpS ;̂?>'• • : ' 
8 - 2,4'-Dlchloroblphenyl 0.031 0.083 0.12 0.042 0.019 0.036 0.0036 
18 - 2,2',5-Trichloroblphenyl 0.096 0.16 0.21 0.13 0.043 0.093 0.017 
28 - 2,4,4'-Trfchloroblphenyl 0.23 0.43 0.83 0.29 0.1 0.19 0.038 
44 - 2,2>,3,5'-Tetrachlorobiphenyl 0.068 0.11 0.16 0.009 0.03 0.066 0.018 
52 - 2,2',5,5'-Tetrachlorobiphenyl 0.17 0.32 0.44 0.22 0.073 0.18 0.045 
66 - 2,3',4,4'-Tetrachlorobiphenyl 0.084 0.13 0.19 0.097 0.036 0.072 0.031 
101 - 2,2',4,5,5'-Pentachloroblphenyl 0.064 U 0.1 0.22 0.074 U 0.025 U 0.095 0.041 
105 - 2,3,3',4,4'-Pentachlorobiphenyl 0.0089 0.013 0.015 0.011 0.0032 0.0084 0.0045 
118 - 2,3',4,4',5-Pentachloroblphenyl 0.11 0.084 0.22 0.13 0.045 0.059 0.02 

128 - 2,2',3,3',4,4'-Hexachlorobiphenyl 0.007 0.01 0.0093 0.009 0.002 0.0054 0.0019 
138 - 2,2',3,4,41,5'-Hexachlorobiphenyl 0.036 J 0.05 J 0.1 J 0.042 J 0.014 J 0.029 0.01 

153 - 2,2>,4,4l,5,5'-Hexachloroblphenyl 0.054 0.089 0.12 0.066 0.023 0.049 0.016 
170 - 2,2',3,3',4,4',5-Heptachloroblphenyl 0.0041 0.013 0.012 0.0061 0.0014 U 0.0029 0.0015 U 

180 - 2,2>,3,4,4>,5,5'-Heptachloroblphenyl 0.0021 U 0.0031 U 0.0085 U 0.0021 U 0.0021 U 0.0021 U 0.0021 U 

187 - 2,2',3,4',5,5',6-Heptachlorobiphenyl 0.007 0.011 0.0085 U 0.0089 0.0016 0.0064 0.0015 U 

195 - 2,2',3,3',4,4',5,6-Octachloroblphenyl 0.0014 U 0.0031 U 0.0085 U 0.0015 U 0.0014 U 0.0015 U 0.0015 U 

206 - 2,21,3,3',4,41,5,5',6-Nonachloroblphenyl 0.0014 U 0.0031 U 0.0085 U 0.0015 U 0.0014 U 0.0015 U 0.0015 U 

209 - 2,21,3,3',4,41,5,5',6,6'-Decachlorobiphenyl 0.0014 U 0.0031 U 0.0085 U 0.0015 U 0.0014 U 0.0015 U 0.0015 U 

NOAA Congener Total ppb 0.91 1.6 2.6 1.1 0.39 0.89 0.25 

Qualifiers and Notes 
U = congener Is not detected above the MDL 
J = congener concentration Is estimated 

All results are surrogate corrected using PCB 198 
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Figure K-23- Dissolved PCB Data 

Field ID E1-STA01 E1-STA02 E1-STA03 E1-STA04 Equipment Blank F1-STA01 Comp F1-STA02Comp F1-STA03 
Lab ID 44730-01 44730-02 44730-03 44730-04 44747-06 44730-05 44730-06 44730-09 
Matrix WATER WATER WATER WATER WATER WATER WATER WATER 
Units ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L 
• ' 
•pCB'Ow^W^^^^^^^^^P^PSPw ff;; f̂iiS|fli IK^n^T; 
8 - 2,4'-Dlchlorobiphenyl 0.12 0.11 0.11 0.12 0.007 0.063 0.076 0.048 
18 - 2,2',5-Trlchloroblphenyl 0.2 0.17 0.19 025 0009 0.17 0.16 0.14 

28 - 2,4,4'-Trichlorobiphenyl 0.23 0.2 0.22 0.25 0.016 0.17 0.16 0.15 
44 -2,21,3,51-Tetrachlorobiphenyl 0.049 0.056 0.048 0.05 0.002 0043 0041 0.039 
52 - 2,2',5,5'-Tetrachlorobiphenyl 0.12 0.13 0.12 0.16 0007 0.11 0.097 0.094 
66 - 2,3',4,4'-Tetrachloroblphenyl 0036 004 0034 0042 0004 0.03 0.034 0.033 
101 • 2,2',4,5,5'-Pentachlorobiphenyl 0.014 U 0.041 0.015 U 0.011 U 0.011 U 0.039 0.012 U 0.0056 U 
105 - 2,3,3',4,4'-Pentachlorobiphenyl 0.0026 0.0029 0.004 0.0037 0.0016 U 00026 0.0022 0.0021 
118 - 2,3',4,4',5-Pentachlorobiphenyl 0.0058 0.013 0.012 0.012 0.0016 U 0.011 0.0076 0.01 
128 - 2,2',3,3',4,4'-Hexachlorobiphenyl 0.0017 U 00012 0.0017 U 0.002 U 0.0016 U 0.002 U 00021 U 0.0018 U 
138 - 2,2',3,4,4l,51-Hexachloroblphenyl 0.0017 U 0.0088 0.0024 0.0029 0.0016 U 0.0054 0.0021 U 0.0021 
153 - 2,2',4,4',5,5'-Hexachlorobiphenyl 0.0034 0.013 0.0073 0.0076 0.0016 U 0.011 0.0044 0.0049 
170 • 2,2',3,3',4,4',5-Heptachlorobiphenyl 0.0017 U 0.001 U 0.0017 U 0.002 U 0.0016 U 0.0018 U 0.0021 U 0.0018 U 
180 - 2,21,3,4,41,5,51-Heptachlorobiphenyl 0.0017 U 0.0021 U 0.0021 U 0.0021 U 0.0021 U 0.0021 U 0.0021 U 0.0021 U 
187 - 2,2',3,4',5,5',6-Heptachlorobiphenyl 0.0017 U 0.0011 0.0017 U 0.002 U 0.0016 U 0.0018 U 0.0021 U 0.0018 U 
195 - 2,2',3,3',4,4',5,6-Octachlorobiphenyl 0.0017 U 0.001 U 0.0017 U 0.002 U 0.0016 U 0.0018 U 0.0021 U 0.0018 U 
206 - ̂ '̂ a'̂ '.S.S'.S-Nonachlorobiphenyl 0.0017 U 0.001 U 0.0017 U 0.002 U 0.0016 U 0.0018 U 0.0021 U 0.0018 U 
209 - 2,2',3,31,4>4',5,5',6,6'-Decachlorobiphenyl 0.0017 U 0.001 U 0.0017 U 0.002 U 0.0016 U 0.0018 U 0.0021 U 0.0018 U 

NOAA Congener Total ppb 0.77 0.79 0.75 0.90 0.045 0.66 0.58 0.52 

Qualifiers and Notes 
U = congener Is not detected above the MDL 
J = congener concentration is estimated 

Ail results are surrogate corrected using PCB 198 
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Figure K-23 - Dissolved PCB Data (Continued) 

Field ID F1-STA04 NBH0816-R1 PCB NBH0817-1345 PCB NBH0818-MOON NBH0818-R1 PCB NBH817-R1 PCB NBHPDWQ-Slick-1 
Lab ID 44730-10 44730-08 44747-25 44750-02 44750-04 44747-12 44751-01 
Matrix WATER WATER WATER WATER WATER WATER WATER 
Units ug/L ug/L ug/L ug/L ug/L ug/L ug/L 

8 - 2,4'-Dichlorobiphenyl 0.043 0.017 0.85 1.2 0.028 0.043 0.11 

18 - 2,2',5-Trichloroblphenyl 0.094 0.055 0.69 0.66 0.058 0.11 0.14 

28 - 2,4,4'-Trichlorobiphenyl 0.12 0.07 0.74 1.2 0.076 0.15 0.17 

44 - 2,2',3,5'-Tetrachlorobiphenyl 0.026 0.015 0.089 0.33 J 0.013 0.033 0.032 
52 - 2,2',5,5'-Tetrachlorobiphenyl 0.068 0041 0.29 0.76 0.038 0.09 0.091 
66 - 2,3',4,4'-Tetrachlorobiphenyl 0.022 U 0.015 U 0.023 0 22 J 0.013 U 0.024 0.012 U 
101 - 2,2',4,5,5'-Pentachloroblphenyl 0.012 U 0.015 U 0.043 0.085 0.0017 U 0.024 U 0.01 U 
105 - 2,3,3', 4,4'-Pentachloroblphenyl 0.0018 0.0017 0.011 U 0.02 U 0.0017 U 0.0021 U 0.0023 U 
118 - 2,3',4,4',5-Pentachloroblphenyl 0.0066 0.0059 0.022 0.053 0005 0.005 0.005 
128 - 2,2',3,3',4,4'-Hexachlorobiphenyl 0.0017 U 0.0016 U 0.011 U 0.02 U 0.0017 U 0.0021 U 0.0023 U 
138 - 2,2l,3,4,4',5<-Hexachlorobiphenyl 0.0017 U 0.0016 U 0.011 U 0.03 J 0.0017 U 0.0021 U 0.0023 U 
153 - 2,2',4,4>,5,5'-Hexachlorobiphenyl 0.0024 0.0016 U 0.011 U 0.072 J 0.0017 U 0.0021 U 0.0023 U 
170 - 2,2',3,3',4,4',5-Heptachloroblphenyl 0.0017 U 0.0016 U 0.011 U 0.02 U 0.0017 U 0.003 0.0023 U 
180 - 2,2',3,4,4',5,5'-Heptachlorobiphenyt 0.0021 U 0.0021 U 0.011 U 0.02 U 0.0021 U 0.0021 U 0.0023 U 
187 - 2,2',3,4',5,5',6-Heptachlorobiphenyl 0.0017 U 0.0016 U 0.011 U 0.02 U 0.0017 U 0.0021 U 0.0023 U 

195 - 2,2',3,3',4,4',5,6-Octachlorobiphenyl 0.0017 U 0.0016 U 0.011 U 0.02 U 0.0017 U 0.0021 U 0.0023 U 
206 - 2,2',3,3l,4,41,5I5

1,6-Nonachlorobiphenyl 0.0017 U 0.0016 U 0.011 U 0.02 U 0.0017 U 0.0021 U 0.0023 U 

209 - 2,21,3,3',4,4',5,5',6,6'-Decachlorobiphenyl 0.0017 U 0.0016 U 0.011 U 0.02 U 0.0017 U 0.0021 U 0.0023 U 

NOAA Congener Total ppb 0.36 0.21 2.7 4.6 0.22 0.46 0.55 

Qualifiers and Notes 
U = congener is not detected above the MDL 
J = congener concentration is estimated 

All results are surrogate corrected using PCB 
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Figure K-23 - Dissolved PCB Data (Continued) 

Field ID NBPD-EB-D1 NBPDWQ E2 STA01 NBPDWQ E2 STA02 NBPDWQ E2 STA03 NBPDWQ E2 STA04 NBPDWQ E2 STA05 NBPDWQ F2 STA01 
Lab ID 44730-07 44747-07 44747-08 44747-09 44747-10 44747-11 44747-01 
Matrix WATER WATER WATER WATER WATER WATER WATER 
Units ug/L ug/L ug/L ug/L ug/L ug/L ug/L 

f
PCB Congener " "~~ 
8 - 2,4'-Dichlorobiphenyl 0.0016 U 0.25 0.12 0.12 0082 0.1 0.064 
18 - 2,2',5-Trlchlorobiphenyl 0.002 0.38 0.17 0.17 0.14 0.2 0.15 
28 - 2,4,4'-Trichlorobiphenyl 0.0066 0.56 0.25 0.26 0.22 0.24 017 
44 - 2,2',3,5'-Tetrachlorobiphenyl 0.0016 U 0.87 0054 0.051 0.044 J 0047 0.036 
52 - 2,2',5,5'-Tetrachlorobiphenyl 0.0058 0.35 0.14 0.14 0.12 0.15 0.086 
66 • 2,3',4,4'-Tetrachlorobiphenyl 0.0043 0.11 0.042 0.04 0.035 0.035 0.03 
101 - 2,2'.4,5,5'-Pentachlorobiphenyl 0.0058 0.066 0.029 0.023 U 0.012 U 0.012 U 0.015 U 
105 - 2,3,3',4,4'-Pentachlorobiphenyl 0.0016 U 0.0041 U 0.002 U 0.0021 U 0.002 U 00019 U 0.0019 U 
118 - 2,3',4,4',5-Pentachlorobiphenyl 0.0016 U 0.053 0.018 0005 0.011 0,006 0007 
128 -2,21,3,31,4,41-Hexachlorobiphenyl 00016 U 0.023 0.002 U 0.0021 U 0.002 U 0.0019 U 0.0019 U 
138 - 2,21,3,4I4',5l-Hexachloroblphenyl 0.0016 U 0.023 0.003 0.0021 U 0.002 U 0.0019 U • 0.0024 
153 - 2)2

1,4,4'15,5'-Hexacnlorobiphenyl 0.0016 U 0.045 0.007 0.0021 U 0.002 U 0.0019 U 0.0049 
170 - 2,21,3,31,4,4l,5-Heptachlorobiphenyl 0.0016 U 0.0041 U 0.002 U 0.004 0.017 0.0019 U 0.0019 U 
180 - 2,21,3,4,41,5,5'-Heptachlorobiphenyl 0.0021 U 0.0041 U 0.0021 U 0.0021 U 0.0021 U 0.0021 U 0.0021 U 
187 - 2,2',3,4',5,5',6-Heptachlorobiphenyl 0.0016 U 0.0041 U 0.002 U 0.0021 U 0.002 U 0.0019 U 0.0019 U 
195 - 2,2',3,3',4,4',5,6-Octachlorobiphenyl 0.0016 U 0.0041 U 0.002 U 0.0021 U 0.002 U 0.0019 U 0.0019 U 
206 - 2,2',3,3',4,4>,5,5',6-Nonachlorobiphenyl 0.0016 U 0.0041 U 0.002 U 0.0021 U 0.002 U 0.0019 U 0.0019 U 
209 - a^S.S'^'.S.S'.e.e'-Decachloroblphenyl 0.0016 U 0.0041 U 0.002 U 0.0021 U 0.002 U 00019 U 0.0019 U 

- *•*<•'>$'$?* j*^**^^^^^"^ wu*̂ *̂ i.fi»j»M^̂ sS3Sv£tjJi>,,. s î̂  llftt̂ ^g, **&&&&*& * i&***&frf'*i,7 jfen, i«i , <uf . ,-•> " „ ^ - . ,.-̂ -7-4 VVv's f ' - * ""'•'••!* .;"? * „ ,, >-*",; v  - * > " ' ' ' * ""^* **•?**"* • ,1,: », 

NOAA Congener Total ppb 0.025 2.7 0.79 0.67 0.78 0.55 

Qualifiers and Notes 
U = congener is not detected above the MDL 
J = congener concentration is estimated 

All results are surrogate corrected using PCB 
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Figure K-23 - Dissolved PCB Data (Continued) 

Field ID NBPDWQ F2 STA02 NBPDWQ F2 STA03 NBPDWQ F2 STA04 NBPDWQ F2 STA05 NBPDWQ1000N Diss. NBPDWQ1000S NBPDWQ-SLICK-2 
Lab ID 44747-02 44747-03 44747-04 44747-05 44673-07 44673-10 44730-29 
Matrix WATER WATER WATER WATER WATER WATER WATER 
Units uc uc ug/L ug/L ug/L ug/L ug/L 

8  2,4'-Dichlorobiphenyl 0.12 0.17 0.15 0.08 0.11 0.0027 0.13 

18  2,2',5-Trlchloroblphenyl 0.2 0.22 0.23 0.14 0.12 0.045 0.25 

28  2,4,4'-Trlchlorobiphenyl 0.25 0.3 0.28 0.18 0.12 0.056 0.39 

44 - 2,2',3,5'-Tetrachlorobiphenyl 0.05 0.061 0.055 0.034 0.031 0.012 0.094 
52  2,2',5,5'-Tetrachlorobiphenyl 0.12 0.15 0.15 0.089 0.072 0.032 0.26 

66 - 2,3',4,4'-Tetrachlorobiphenyl 0.025 0.028 0.043 0.026 0.024 0.013 0.098 
101 - 2)2',4,5,51-Pentachlorobiphenyl 0.026 U 0.01 U 0.012 U 0.022 U 0.026 0.017 0.11 

105  2,3,3',4,4'-Pentachlorobiphenyl 0.0021 U 0.0021 U 0.0024 U 0.002 U 0.0023 0.0016 U 0.0064 
118  2,3',4,4',5-Pentachlorobiphenyl 0.0095 0.015 0.008 0.006 0.0076 0.0023 0.089 
128  2,2',3,3',4,4'-Hexachlorobiphenyl 0.0021 U 0.0021 U 0.0024 U 0.002 U 0.0019 U 0.0016 U 0.0035 
138 - 2,2',3,4,4>,5'-Hexachlorobiphenyl 0.0021 U 0.0021 0.0024 U 0.002 U 0.0023 0.0016 U 0.03 

153 - 2,2',4,4',5,5'-Hexachlorobiphenyl 0.0021 U 0.003 0.0024 U 0.002 U 0.0052 0.0016 U 0.042 
170  2,2',3,3',4,4',5-Heptachlorobiphenyl 0.0021 U 0.0021 U 0.0024 U 0.002 U 0.0019 U 0.0016 U 0.0027 
180 - 2,2',3,4,4>,5>5'-Heptachlorobiphenyl 0.0021 U 0.0021 U 0.0024 U 0.0021 U 0.0021 U 0.0021 U 0.0021 U 
187 - 2,2',3,4',5,5',6-Heptachlorobiphenyl 0.0021 U 0.0021 U 0.0024 U 0.002 U 0.0019 U 0.0016 U 0.0046 
195 - 2,2',3,3',4,4',5,6-Octachlorobiphenyl 0.0021 U 0.0021 U 0.0024 U 0.002 U 0.0019 U 0.0016 U 0.002 U 
206 - 2,2',3,3l,4,41,5,5',6-Nonachlorobiphenyl 0.0021 U 0.0021 U 0.0024 U 0.002 U 0.0019 U 0.0016 U 0.002 U 
209 - 2,2',3,3',4,4'I5,51,6,61-Decachlorobiphenyl 0.0021 U 0.0021 U 0.0024 U 0.002 U 0.0019 U 0.0016 U 0.002 U 

NOAA Congener Total ppb 0.77 0.95 0.92 0.56 0.52 0.18 1.5 

Qualifiers and Notes 
U = congener is not detected above the MDL 
j = congener concentration is estimated 

All results are surrogate corrected using PCB 
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FIGURE K-26 
Aerial View of Support Vessel and Dredging Operations 
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1.0 Introduction 

URS Corporation (URS), under contract to Foster Wheeler Environmental Corporation 

(FWEC), measured the emission flux of polychlorinated biphenyls (PCBs) associated with 

dredging operations. This report summarizes the results of the testing performed by URS. 

1.1 Background 
The New Bedford Harbor Superfund site is located in New Bedford, Massachusetts. The 

18,000-acre site is an urban tidal estuary with sediments that are contaminated with PCBs. Local 

manufacturers of electric devices used PCBs from 1940 to the late 1970s, when the US EPA 

banned the use of PCBs. Industrial wastes containing PCBs were discharged directly into the 

harbor and indirectly, via the city's sewer system. As a result, the harbor is contaminated in 

varying degrees from the upper Acushnet River to Buzzards Bay. The highest levels of PCBs 

occur in the northern Acushnet River Estuary. Tidal action transports contamination from the 

upper harbor to the lower harbor, and ultimately into Buzzrds Bay. 

A pre-design field test was performed during August 2000 to evaluate one dredging 

approach being considered for use during the future full-scale remediation. The dredge was 

floated on a barge. Sediments were dredged from several cuts (areas) in the harbor where the 

level of PCB contamination has previously been characterized. Sediments were removed from 

several cells within each cut. The dredging approach utilized equipment to accurately position 

the dredge at areas of suspected contamination to minimize the amount of sediment to be 

removed. The dredged material was placed into a hopper on the barge and ultimately pumped to 

a confined disposal facility (CDF) located on shore. The dredge bucket was self-sealing to 

minimize loss of water and sediment during transfer of the dredged material from the harbor to 

the hopper. Equipment on the barge was used to control the percent solids in the pumped 

material and thereby minimize the amount of wastewater to be treated. 

1.2 Objective 
URS used a flux chamber to collect samples of gas-phase PCBs, which were sent to an 

off-site laboratory for analysis. The flux chamber was placed over the emitting material and 

operated as specified in "Measurement.of Gaseous Emission Rates from Land Surfaces Using an 

Emission Isolation Flux Chamber - User's Guide", EPA/600/8-86/008, February 1986. XAD 

resin was used to collect the PCBs. 
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The overall objective of the sampling effort was to characterize the emission flux of 

PCBs from each emission source associated with dredging operations. The emission flux was 

measured at and around the dredge barge, as well as at the CDF where dredged material was 

pumped for storage. The effect of additives (e.g., surfactants) was measured. Ultimately, the 

measured emission rates will be used as input to an atmospheric dispersion model to estimate 

impacts to local air quality. 
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2.0 Technical Approach 

This section contains a description of the technical approach that was employed in the 

study. The test matrix is given below, followed by presentation of the sampling procedures, test 

description, analytical procedures, calibration procedures, and sample handling procedures. 

2.1 Test Matrix 
A total of 27 emission flux tests were performed, following the test matrix summarized in 

Table L-l. The tests fall into three general categories: 1) Tests to characterize the emissions 

from the dredge barge; 2) Tests to characterize the emissions from the confined disposal facility; 

and 3) Tests to characterize the effectiveness of various options for emission control at the CDF. 

2.2 Sampling Procedures 

2.2.1 Flux Chamber Sampling 
The air emissions of PCB's from the various sources were measured using a flux 

chamber, a standard US EPA measurement method (Ref. 1). Flux chambers have been widely 

used to measure emission fluxes of volatile organic compounds (VOCs) and inorganic gaseous 

pollutants from a wide variety of sources. The method has been applied to measuring emission 

rates from quiescent surface impoundments (Refs. 2, 3). 

The flux chamber is an enclosure, which is used to isolate and sample gaseous emissions 

from a defined surface area (0.13 m2). Clean, dry sweep air is added to the chamber at a fixed, 

controlled rate (e.g., 0.005 m3/min). The volumetric flow rate of sweep air through the chamber 

is recorded and the concentration of the species of interest is measured at the exit of the chamber. 

Emission flux measurements provide an estimate of the amount of a single species or 

multiple species being emitted from a given surface area per unit time. These data can then be 

used to develop emission rates for a given source for purposes of predictive modeling for 

population exposure assessments. 

The flux chamber is effectively isolated from most external environmental conditions 

such as wind speed. Therefore, the measurement data are not strongly dependent on the 

meteorological conditions present at the site on the days of sampling. The data are thus directly 

comparable from day to day and site to site. 
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Table L-1. Test Matrix 

Test 
Series 

A 
B 
C 
D 
E 

Location 
CDF 
CDF 
CDF 
CDF 
CDF 

Description of Test 
Fresh slurry transferred into container 
Water surface of CDF 
Sheen on surface of CDF 
Water surface near sheen 
Sheen + surfactant 

No. of 
Tests 

3 
3 
3 
2 
3 

F 
G 

Dredge Barge 
Dredge Barge 

Moon pool 
Outside silt fence 

4 
3 

H 
I 

Dredge Barge 
Harbor 

Hopper / grizzly screen 
Mud flat in harbor 

3 
3 

r 
H^ 

o 
N/A Reagent Blanks 2 

Data Comparisons: 

A vs. B = Control effectiveness of water cover 
C vs. E = Control effectiveness of surfactant 
C vs. D = Evaluate model assumption that floating oil layer reduces emissions 
C vs. F = "Reality check" of measured emission levels 
A vs. I = "Reality check" of measured emission levels 
F + G + H = Total emissions from dredging barge 

Notes 

Test series A material + water layer 

Test series C location + surfactant. Three 
separate surfactants were tested 

Measurements made in area immediately 
after dredge moved out of area 
Headspace sample 
Measurements to be made at areas with 
relatively high levels of PCB contamination 
One blank included per shipment of samples 
to off-site laboratory 



There is a practical limit to the size of the flux chamber. Therefore, it is necessary to 

make a series of flux measurements to assess the spatial variability in emissions for a given 

source. These data allow estimation of an emission rate with a known confidence limit; i.e., a set 

of emission flux (mass/time-area) measurements are necessary to estimate an emission rate 

(mass/time) for an entire source. Repeated measurements at a given location can be performed to 

assess temporal variability. 

The testing procedures used during this study were based on the EPA User's Guide for 

flux chamber monitoring prepared by URS (Radian) for the U.S. EPA in the 1980's. A boat was 

used to access the sampling points, both at the dredge barge and at the CDF. The flux chamber 

was outfitted with a flotation system (i.e., inner tube from an automobile tire) and operated 

adjacent to the boat. Two flux chambers were operated simultaneously for some sources. The 

generic sampling procedure was as follows: 

• Move equipment to the location to be sampled; 

• Begin sweep air flow; 

• Record time, meteorological conditions, and temperatures; 

• Place clean enclosure on emitting surface; 

• Monitor flowrates and note when steady-state concentrations are reached; 

• Record air temperature inside the chamber; 

• Collect samples; 

• Remove enclosure; and 

• Decontaminate enclosure prior to next use. 

The flux chamber was operated at a sweep airflow rate of 5 liters per minute (0.005 

m3/min). It typically takes three to four residence times before steady-state concentrations are 

reached inside the chamber and sampling can be initiated. The residence time,t, is defined as the 

chamber volume divided by the sweep air flow rate. For this study, the volume of the flux 

chambers was 30 liters, so steady state conditions were reached after 24 minutes [(30/5) x 4 = 

24]. Sample collection began 24 minutes after the start of each run and samples were collected 

over a period of 60 to 120 minutes. 

L-ll 



2.2.2 Air Samples 
Once steady state concentrations were achieved inside the flux chamber atmosphere, the 

PCB samples were collected. The samples were collected through one of two sample ports at the 

top of the flux chamber. Each sample port consisted of a perforated sampling tube extending 

about six inches into the flux chamber headspace to ensure a representative sample. 

PCB samples were collected using about 40g of XAD resin contained within a standard 

glass trap used in stack sampling by modified method 5 (MM5). The inlet to the glass trap was 

connected to the flux chamber sample port using teflon tubing. A sampling pump was used to 

collect the PCB samples at a flowrate of approximately 2.5 L/min. The flowrate was determined 

using a rotometer attached to the outlet of the PCB sampling apparatus. The samples typically 

ran for 60 minutes, yielding a total sample volume of 150 L. At the conclusion of the sampling, 

the glass trap was removed from the apparatus, wrapped in aluminum foil, and placed into a 

transport container. The transport container was labeled with all necessary sampling 

information. 

2.2.3 Source Samples 
Samples of the water, slurry, or other contaminated material under the flux chamber were 

collected as part of each emission flux test. Grab samples were collected from the surface 

immediately under the flux chamber, if this area could be accessed, or immediately adjacent to 

the flux chamber, if the area under the chamber could not be accessed. The samples were 

collected in 125-mL glass containers with minimal headspace present and stored on-site at 4°C. 

FWEC was responsible for the analysis of these samples. Results of these analyses are given in 

Attachment F. 

2.3 Description of Tests 
Each of the series of tests presented in Table L-l is described in the following 

subsections. Additional information may be found in the field data sheets (see Attachment B). 

2.3.1 Test Series A - Fresh Slurry 
The dredged sediments were placed into a hopper on the barge, mixed with recirculating 

water, and pumped about 1 kilometer to the CDF through a flexible pipe. While dredging was 

underway, slurry was continuously discharged into the CDF from the end of the pipe, suspended 

about two meters above the water surface. 
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Surface emission isolation flux chamber tests were performed on three samples of fresh 

slurry to determine the steady-state air emissions from exposed slurry and sediment within the 

CDF. Samples of fresh slurry were collected from the discharge end of the pipe using a 5-gallon 

plastic bucket fixed to the end of a pole. The samples were transferred to a galvanized metal 

wash basin that was approximately 0.5m (20 in) in diameter at its base and 0.6m (24 in) at its 

mouth. The depth of slurry in the basins was about 7.5 cm (3 in), yielding a total volume of 

about 15 L (4 gal) of material. The percent solids content of the three batches of slurry appeared 

to vary, with the 2nd test (A2) having the highest solids content and the 3rd test (A3) having the 

lowest solids content. 

The flux chamber was placed within the wash basin with the bottom edge of the chamber 

beneath the liquid surface to seal the chamber. The tests were performed as described in section 

2.2. 

2.3.2 Test Series B - Water Cover Over Fresh Slurry 
This test series was performed to evaluate the effectiveness of a water cover at the CDF for 
reducing air emissions from the quiescent waste material. Immediately after the completion of 
test series A (see 2.3.1), the flux chambers were removed from the basins and 7.5 L (2 gal) of 
water from the harbor was slowly added to the slurry surface. The added water diluted the slurry 
and increased the depth of liquid in the basins by about 5 cm (2 in). The flux chamber was 
placed within the wash basin with the bottom edge of the chamber beneath the liquid surface to 
seal the chamber. The tests were performed as described in section 2.2. 

2.3.3 Test Series C - Sheen on Water Surface 
The emissions modeling performed by FWENC prior to the measurement program 

indicated that emissions from the CDF should be reduced by the oil sheen that forms on the 

water surface. The sheen serves as a floating cover or barrier to volatilization of the PCBs 

present in the underlying water. Surface emission isolation flux chamber tests were performed 

on three areas of floating sheet to determine the steady-state air emissions from areas covered by 

sheen within the CDF. During the initial days of dredging, a floating boom was used to contain 

the sheen around the area where slurry was discharged entered the CDF. The first two tests in 

the series (Cl and C2) were performed simultaneously at adjacent locations within the boom 

about 10m from the discharge end of the pipe. Continued discharge of fresh slurry may have 

contributed to mixing of the material under the flux chamber during these two tests. 
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The third test in the series (C3) was performed the following day, by which time large 

volumes of slurry had been pumped to the CDF and a "sand bar" of sediment had formed. Test 

C3 was performed over a light sheen outside the boom in an area containing large amounts of 

sediment and not affected by the further discharge of fresh slurry. All three tests were performed 

from a small boat in the CDF. The flux chambers were floated next to the boat and the tests 

were performed as described in section 2.2. 

2.3.4 Test Series D - Water Surface Near Sheen 
This series of tests was performed to determine if the emissions modeling was correct in 

predicting that the air emissions from water surfaces near a floating oil sheen are higher than air 

emissions from the oil sheen itself. Tests Dl and D2 were performed consecutively at locations 

along the east wall of the CDF. Test Dl was performed about 4.5m (15 ft) away from the 

location of tests C3 and E3, near the area of light sheen. For Test D2, the flux chamber was 

moved another 3m (10 ft) away from the area of light sheen. Flux chamber testing and 

measurements were conducted as described in Section 2.2. 

2.3.5 Test Series E - Sheen + Surfactant 
This test series was conducted in conjunction with test series C. Immediately after the 

conclusion of tests Cl, C2, and C3, a surfactant was introduced and the emission flux test 

repeated. Five to six squirts of surfactant from a hand-pump sprayer were introduced directly 

into the flux chamber through the pressure relief hole on the top of the chamber. The tests were 

as follows: 

• Test D1 = Dawn surfactant added to Test C1; 

• Test D2 = Biosolve surfactant added to Test C2; and 

• Test D3 = Simple Green surfactant added to Test C3. 

Flux chamber testing and measurements were conducted as described in Section 2.2. 

2.3.6 Test Series F - Moon Pool at Dredge Barge 
Dredging was conducted in a rectangular area called the moon pool, which was bounded 

on three sides by the barge and on the fourth side by a sediment fence. Surface emission 

isolation flux chamber tests were performed at four locations to determine the steady-state air 

emissions from water and sediment stirred-up by the dredging action. 

L-14
 



The first two tests (Fl and F2) were performed immediately after dredging concluded for 

the day on August 11 to avoid interfering with the movement of the dredge bucket. The two 

tests were performed simultaneously from the edge of the barge. Tests F3 and F4 were 

performed on August 14 while dredging was underway at the top of Cut 8. The two flux 

chambers were positioned adjacent to one another just within the sediment fence and outside the 

reach of the dredge bucket. In all cases, flux chamber testing and measurements were conducted 

as described in Section 2.2. 

2.3.7 Test Series G - Outside the Silt Fence at Dredge Barge 
This test series was performed to qualitatively evaluate the air emissions from the 

sediment plume outside the silt fence. Surface emission isolation flux chamber tests were 

performed at three locations to determine the steady-state air emissions from water and sediment 

stirred-up by the dredging action. The sediment plume and any associated emissions can also be 

estimated from water quality measurements performed by other contractors at the site, and these 

water quality measurements should provide much better plume definition than the limited 

number of air emission tests. 

The first test in the series, Fl, was conducted on August 11 at a location just outside the 

silt fence while dredging was underway. Moon pool test G2 was performed at a nearby location 

immediately after the conclusion of test Fl. Tests G2 and G3 were performed simultaneously at 

adjacent locations about 12m (40 ft) outside the site fence while dredging was underway. Test 

G3 was performed at a slightly farther distance from the dredging than Test G2. In all cases, flux 

chamber testing and measurements were conducted as described in Section 2.2. 

2.3.8 Test Series H - Hopper / Grizzly Screen 
The dredged material was placed into a large hopper, where a grate (i.e., the grizzly) was 

used to remove large objects. The material that passed the grizzly was mixed with water and 

pumped to the CDF. The hopper was not suited for flux chamber testing, so an alternative 

approach was employed. A sampling line was extended down into the hopper to a level 10 to 15 

cm (4 to 6 in) below the grizzly and a "headspace" sample within the hopper was collected while 

dredging was underway and the hopper was being used. Three "headspace" samples were 

collected. 
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2.3.9 Test Series I - Mud Flat in Harbor 
The mud flats along the Acushnet River at the extreme north end of the harbor include 

areas that are heavily contaminated with PCBs. Surface emission isolation flux chamber tests 

were performed at three locations to determine the steady-state air emissions from contaminated 

soils. The samples were collected for comparison to the fresh slurry tested in test series A. 

The three sampling locations were selected from a map provided by FWENC showing 

the results of shallow soil borings collected during a previous sampling effort this year. The tests 

were as follows: 

•	 Test II = Soil boring SB-657, which contains 15,500 ppmw (dry) total aroclors at the 
0-1 ft depth; 

•	 Test 12 = Soil boring SB-602, which contains 9,500 ppmw (dry) total aroclors at the 
0-1 ft depth; and 

•	 Test 13 = Soil boring SB-650, which contains 16,600 ppmw (dry) total aroclors at the 
1-2 ft depth. 

The sampling locations are shown in Figure L-l. The sampling locations are close together and 

the survey markers were no longer present at some locations, so it was difficult to tell if locations 

12 and 13 were at the soil borings identified above. Test 13 was performed about 2.5m (8 ft) from 

the water's edge and test 12 was performed another 2.5m (8 ft) further inland. 

All three tests were performed in areas that were wet and muddy, with lots of organic 

matter in the soil. Some vegetation was removed to allow the flux chamber to be placed onto the 

location and worked into the ground to effect a good seal. The flux chamber testing and 

measurements were conducted as described in Section 2.2. 

2.4 Analytical Procedures 
All air samples were shipped to Alta Analytical Laboratory (Alta) in El Dorado Hills, CA 

for analysis. Alta maintains USAGE validation. The PCB analysis was performed using high 

resolution gas chromatography with high resolution gas spectromery (HRGCMS)(mass 

resolution >10,000) operating in selected ion (SIM) mode for total PCB homologue groups and 

30 individual PCB congeners. The samples were extracted within 10 days of the date sampled 

and the extracts were analyzed within 40 days of extraction. 
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All liquid and solid samples were turned over to FWENC for compositing and off-site 

analysis for PCBs. The results of these analyses are shown in Attachment F. 

2.5 Calibration Procedures 
Rotometers were used to maintained sample and sweep air flow. The calibrations of the 

rotometers were completed at the URS Austin laboratory, prior to shipment to the field. Using 

these calibration data, URS calculated sample flows. The results of the various calibrations that 

were performed are summarized in Section 5 along with other quality control results. 

2.6 Sample Handling and Chain of Custody Procedures 
Upon completion of the collection of each field sample, the sample was labeled with the 

project sample number (e.g., URS Al). The project sample number, along with the date, time, 

location, and test number were recorded in the master data logbook. The samples were 

decontaminated, if needed, and taken out of the exclusion zone. The samples were then packed 

for shipment and chain-of-custody forms were filled out to accompany the samples. 
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3.0 Results 

This section presents the summarized results of the field measurements, with the 

exception of the results of QC checks, which are presented in Section 5. 

3.1 Summary of Tests 
The key information for the 27 flux chamber tests is summarized in Table L-2. The 

master logbook and the individual field data sheets may be found in Attachments A and B, 

respectively. 

3.2 Measured Mass of PCBs 
The exhaust gas from the flux chamber was passed through XAD resin for subsequent 

off-site analysis of PCBs. These data are presented in Table L-3 along with the total volume of 

air drawn through the sorbent. The average concentration (ng/m3) of PCBs within the flux 

chamber can be calculated by dividing the mass of PCBs in ng by the sample size in m3. The 

laboratory analytical summary is Attachment C to this report. 

3.3 Calculated Emission Fluxes 
Emission fluxes for each of the flux chamber tests are given in Table L-4. The emission 

fluxes for each test were calculated as follows: 

where: E = emission flux (jig/m2 - min); 
C = concentration (u,g/m3); 
Q = sweep air flow rate (m3/min); and 
A = surface area (m2). 

For all of the flux chamber tests, the sweep air flow rate was 5 L/min (0.005 m3/min) and 

the surface area of source material that was monitored was 0.13 m2. Therefore, the above 

equation reduces to: E = (0.038)(C). 

Note that the samples collected from the hopper are reported in Table L-4 as a 

concentration (ng/m3), rather than as an emission flux. As discussed in Section 2, these samples 

are a headspace concentration of the air within the hopper. 
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Table L-2. Summary of Flux Chamber Tests 

Test ID*
 
Al
 
A2
 
A3
 
Bl
 
B2
 
B3
 
Cl
 

C2 

C3 
Dl 
D2 
El 
E2 
E3 
Fl 

F2 

F3 

F4 

Gl 

G2 
G3 
HI 

H2 

Sample No. 
URSA16 
URSA17 
URSA18 
URS A19 
URSA20 
URSA21 
URSA10 

URS All
 

URS A23
 
URSA22
 
URS A25
 
URSA12
 
URS A13
 
URSA24
 
URSA8
 

URSA9 

URSA14 

URSA15 

URS A7 

URSA26 
URSA27 
URSA4 

H2 

Date 
15-Aug 
15-Aug 
15-Aug 
15-Aug 
15-Aug 
15-Aug 
14-Aug 

14-Aug 

15-Aug 
15-Aug 
15-Aug 
14-Aug 
14-Aug 
15-Aug 
11-Aug 

11-Aug 

14-Aug 

14-Aug 

11-Aug 

16-Aug 
16-Aug 
10-Aug 

11-Aug 

Test Type
 
Fresh Slurry
 
Fresh Slurry
 
Fresh Slurry
 

Slurry + water
 
Slurry + water
 
Slurry + water
 

Sheen
 

Sheen
 

Sheen
 
Water near sheen
 
Water near sheen
 

Sheen + surfactant
 
Sheen + surfactant
 
Sheen + surfactant
 

Moon pool
 

Moon pool
 

Moon pool
 

Moon pool
 

Outside Silt Fence
 

Outside Silt Fence
 
Outside Silt Fence
 
Hopper / Grizzly
 

Hopper / Grizzly
 

Location 
CDF 
CDF 
CDF 
CDF 
CDF 
CDF 
CDF 

CDF 

CDF
 
CDF
 
CDF
 
CDF
 
CDF
 
CDF
 
Barge
 

Barge 

Barge 

Barge 

Barge 

Barge 
Barge 
Barge 

Barge 

Duration of
 
Sample
 

Collection
 
(min)
 

66
 
65
 
64
 
60
 
60
 
60
 
60
 

60 

62 
63 
60 
60 
60 
60 
60 

60 

60 

60 

60 

60 
60 
53 

46 

Comments 
Slurry appears to be about 5% solids. 
Highest solids loading of the three slurry samples. 
Lowest solids loading of the three slurry samples. 
Two in. layer of harbor water added to Al. 
Two in. layer of harbor water added to A2. 
Two in. layer of harbor water added to A3. 
Sample collected within boom 50 ft. from 
discharge end of pipe 
Sample collected within boom 50 ft. from 
discharge end of pipe 
Sample collected in area of sediment "sand bar" 
Sample collected 15 ft. from location C3. 
Sample collected 25 ft. from location C3. 
Same location as Cl. Surfactant = dawn. 
Same location as C2. Surfactant = biosolve. 
Same location as C3. Surfactant = simple green 
Sample collected on starboard side, 10 ft. from 
aft, starboard comer of moon pool 
Sample collected on starboard side, 25 ft. from 
aft, starboard corner of moon pool 
Sample collected on starboard side at fore, 
starboard corner of moon pool. 
Sample collected on starboard side at fore, 
starboard corner of moon pool, just beyond 
location F3. 
Sample collected just outside silt fence on 
starboard side of moon pool 
Sample collected about 40 ft. from silt fence. 
Sample collected about 47 ft. from silt fence. 
Start/Stopover 120 minute period. Dredging 
cycle = 1 bucket every 4-5 min 
Start/Stop over 125 minute period 



c
 

Table L-2. Summary of Flux Chamber Tests (Continued) 

Test ID" Sample No. Date 
H3 URS A6 11-Aug 
11 URS Al 8-Aug 
12 URS A2 8-Aug 
13 URS A3 8-Aug 

aA = Fresh slurry 
B = Water cover over fresh slurry 
C = Sheen on water surface 
D = Water surface near sheen 
E = Sheen plus surfactant 

r	 F = Moon pool at dredge barge 
N)	 G = Outside the silt fence at dredge barge 

H = Hopper/grizzly screen 
I = Mud flat in harbor 

Test Type Location 
Hopper / Grizzly Barge 

Mud flat Along river 
Mud flat Along river 
Mud Hat Along river 

Duration of 
Sample 

Collection 
(min) Comments 

43 Continuous sample 
128 Location SB -657 
120 Location SB -602 
120 Location SB -650 



Table L-3. Measured Values from Flux Chamber Tests 

Congener 

Sample size (m3) 

PCB-8
 
PCB-18
 
PCB-28
 
PCB-44
 
PCB-52
 
PCB-66
 

PCB-77, PCB-8 1
 
PCB-90/101
 

PCB-118.PCB-123
 
PCB-105.PCB-114,
 

PCB-126
 
PCB-151
 
PCB-128
 
PCB-138
 
PCB-153
 

PCB-167,-156,-157,
 
-169, -170, -180, -187,
 
-189, -195, -206, -209
 

Total mono-CB
 
Total di-CB
 
Total tri-CB
 

Total tetra-CB
 
Total penta-CB
 
Total hexa-CB
 
Total hepta-CB
 
Total Octa CB
 
Total Non-CB
 

Total PCBs
 

Mass of Analyte (ng) 
TestAl TestA2 Test A3 TestBl TestB2 TestB3 Test Cl Test C2 Test C3 
Fresh Fresh Fresh Water + Water + Water + 
Slurry Slurry Slurry Slurry Slurry Slurry Sheen Sheen Sheen 
0.162 0.201 0.177 0.148 0.187 0.169 0.199 0.142 0.154 

450 1,800 2,400 230 1,600 1,700 2,800 1,800 710 
470 1,600 2,900 240 1,900 2,200 2,000 1,100 840 
130 380 610 110 690 880 360 160 100 
88 190 260 88 250 430 150 75 93 
160 370 520 140 450 740 290 120 170 
3.9 9.4 ~ 7.2 15 21 6.8 3.7 1.6 
— - - - - ~ — 

— — 9.4 21 22 14 32 47 8.5 4.2 — ~ 
— 

— 
— 

1.2 1.7 — — — 
- — " - - - ~ — — 

— 1.0 1.2 2.6 3.2 ~ — 
— — - - ~ — — 

— — — — - — — — 
— — — — — 
— — — — — 1.3 — 

— — 

37 250 200 12 120 91 620 460 49 
1,400 5,900 7,400 700 5,000 5,300 9,700 6,400 2,200 
1,600 4,900 8,900 1,100 6,800 8,400 5,500 2,900 2,300 
700 1,600 2,200 660 2,000 3,300 1,300 580 680 
66 120 160 79 280 470 59 28 74 
3.7 7.7 9.2 6.4 12 5.5 2.7 1.5 1.1 
-. - ~ ~ ~ 

— — — — .. .. — — - ~ -
— — — — - - - -

— — — 
3,810 12,800 18,900 2,560 14,200 17,600 17,200 10,400 5,300 

"--" = Not detectedTable L-3. Continued 



Table L-3. Measured Values from Flux Chamber Tests (Continued) 

Mass of Analy te (ng) 
Congener TestDl TestD2 Test El TestE2 TestE3 Test Fl Test F2 Test F3 Test F4 

Water Water Sheen + Sheen + Sheen + 
Near Sheen Near Sheen Surfactant Surfactant Surfactant Moon Pool Moon Pool Moon Pool Moon Pool 

Sample size (m3) 0.187 0.178 0.195 0.142 0.149 0.148 0.157 0.195 0.142 

PCB-8 680 650 3,900 2,000 280 31 120 440 360 
PCB-18 810 1,100 2,600 1,600 520 42 140 460 470 
PCB-28 290 280 650 320 200 14 62 230 130 
PCB-44 120 140 240 140 92 9.8 36 140 91 
PCB-52 210 230 420 250 160 28 78 230 160 
PCB-66 6.9 6.9 14 7.9 2.2 1.9 9.7 11 2.7 

PCB-77, PCB-8 1 — — — 
— 

— 
— — — — 

PCB-90/101 16 16 17 9.2 7.8 3.3 17 16 5.8 
PCB-118,PCB-123 - — — — 

— 
— — 

— 
— 

PCB-105.PCB-114, - — — — - - — — — 
PCB-126 
PCB-151 — - — 1.2 — 

— — — — 
PCB-128 — — — — 

— — — — — 
PCS- 138 — — — — — 

— — — — 
PCB-153 — — - - - — ~ — 

PCB-167,-156,-157, 
-169, -170, -180, -187, 
-189, -195, -206, -209 

Total mono-CB 90 46 670 380 9.3 — 4.3 29 17 
Total di-CB 2,300 2,000 13,000 6,600 820 64 290 1,400 1,100 
Total tri-CB 2,800 3,400 8,000 4,400 2,000 140 520 2,000 1,600 

Total tetra-CB 920 1,000 2,000 1,200 670 HO 340 1,000 690 
Total penta-CB 130 160 110 64 90 16 76 100 47 
Total hexa-CB 3.6 3.4 5.1 2.4 1.9 1.5 8.3 5.9 1.6 
Total hepta-CB — — 

— 
— — 

— — - -
Total Octa CB — — 

- — — - - - -
Total Non-CB ~ 

— 
— 

— 
~ 

— 
- - -

Total PCBs 6,240 6,610 23,800 12,600 3,590 332 1,240 4,530 3,460 

"--" = Not detected 
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Table L-3. Measured Values from Flux Chamber Tests (Continued) 

Congener 

Sample size (m3) 

PCB-8
 
PCB-18
 
PCB-28
 
PCB-44
 
PCB-52
 
PCB-66
 

PCB-77, PCB-81
 
PCB-90/101
 

PCB-118.PCB-123
 
PCB-105.PCB-114,
 

PCB-126
 
PCB-151
 
PCB-128
 
PCB-138
 
PCB-153
 

PCB-167, -156, -157,
 
-169, -170, -180, -187,
 
-189, -195, -206, -209
 

Total mono-CB
 
Total di-CB
 
Total tri-CB
 

Total tetra-CB
 
Total penta-CB
 
Total hexa-CB
 
Total hepta-CB
 
Total Octa CB
 
Total Non-CB
 

Total PCBs
 

"--" = Not detected 

Mass of Analyte (ng) 
Test Gl TestG2 TestG3 Test HI TestH2 TestH3 Test 11 
Outside Outside Outside 

Silt Fence Silt Fence Silt Fence Hopper Hopper Hopper Mud Flat 
0.163 0.164 0.191 0.185 0.203 0.150 0.315 

41 94 81 57 120 120 15 
68 130 110 57 160 150 160 
27 90 68 2.7 5 11 280 
20 28 39 3.2 11 19 370 
49 45 62 9.4 29 46 640 
5.7 5.4 3.8 -

— — — — - - - — 
— — 5.9 11 9.5 ~ 

— 
— 50 

~ - - ~ — — 1.5 
— — — - — — 

— 

— ~ — - ~ 3.2 — — 
— — — — — — — 

— 
— 

— — 
— 1.4 

~ — 1.4 — — — — 

2.3 — 
— 8.4 22 16 -

80 310 270 210 420 370 170 
230 600 500 130 320 360 1,600 
200 220 290 33 100 160 2,800 
27 76 80 1.2 3.4 10 320 
2.2 ~ ~ ~ ~ - 27 
~ ~ - ~ 

— — — — -
— — — — — — -
— — — — — 

542 1,210 1,140 383 865 916 4,920 

Test 12 

Mud Flat 
0.370 

84 
140 
71 
22 
93 
2.5 

— 
3.6 
— 

— 
— 
— 
— 

7.7 
350 
580 
310 
23 
1.6 
-
-
-

1,270 

Test 13 

Mud Flat 
0.352 

25 
66 
32 
13 
51 
— 

— 
2.1 

— 

— 
— 
— 
— 

-
120 
270 
170 
14 
-
-
~ 
~ 

574 



--

-- --

--

-- -- --
--

Table L-4. Measured Emission Fluxes 

Measured Emission Flux by Test (ng/mz-min) 
Congener
 

PCB-8
 
PCB-18
 
PCB-28
 
PCB-44
 
PCB-52
 
PCB-66
 

PCB-77, PCB-8 1
 
PCB-90/101
 

PCB-118,PCB-123
 
PCB-105.PCB-114,
 

PCB-126
 
PCB-151
 
PCS- 128
 
PCB-138
 
PCB-153
 

PCB-167,-156,-157,
 r 
-169, -170, -180, -187,
 
-189, -195, -206, -209
 

Total mono-CB
 
Total di-CB
 
Total tri-CB
 

Total tetra-CB
 
Total penta-CB
 
Total hexa-CB
 
Total hepta-CB
 
Total Octa CB
 
Total Non-CB
 

Total PCBs 
"—" = Not calculated 

TestAl
 
Fresh
 
Slurry
 

110
 
110
 
31
 
21
 
38
 
0.9
 

—
 
2.2
 
-


— 

— 
— 

— ~ 

8.8
 
330
 
380
 
170
 
16
 
0.9 

— 
— 
— 

901
 

TestA2
 
Fresh
 
Slurry
 

340
 
310
 
73
 
36
 
71
 
1.8
 

— 
4.0 

— 
— 

0.2 

— ~ 
~ 

48
 
1,100
 
940
 
310
 
23
 
1.5
 
—
 

— — 
2,440 

Test A3
 
Fresh
 
Slurry
 

520
 
630
 
130
 
56
 
110
 

—
 
—
 

4.8
 
~
 

0.3 
— 
— 
— 

43
 
1,600
 
1,900
 
480
 
35
 
2.0
 

— 

— 
4,090 

TestBl
 
Water +
 
Slurry
 

60
 
62
 
29
 
23
 
36
 
1.9
 
—
 

3.6
 
—
 
—
 

— 
— 

— — 

3.1
 
180
 
290
 
170
 
21
 
1.7
 

— 
— 

666
 

TestB2
 
Water +
 
Slurry
 

330
 
390
 
140
 
52
 
93
 
3.1
 
—
 

6.6
 
0.2
 

0.5 

— 
— 
— 

25
 
1,000
 
1,400
 
410
 
58
 
2.5
 

— 
— 
— 

2,930 

TestB3
 
Water +
 
Slurry
 

390
 
500
 
200
 
98
 
170
 
4.8
 

— 
11
 

0.4
 
—
 

0.7 
— 
— 

0.3 

21
 
1,200
 
1,900
 
750
 
110
 
1.2
 

— 

— 
3,990 

Test Cl
 

Sheen
 
540
 
390
 
70
 
29
 
56
 
1.3
 

— 
1.6 
— 
— 

— 
— — 
— 

120
 
1,900
 
1,100
 
250
 
11
 
0.5
 

—
 

— — 
3,320 

Test C2
 

Sheen
 
490
 
300
 
43
 
20
 
32
 
1.0
 

— 
— 
— 
— 

— 
— 

— 
— 

120
 
1,700
 
780
 
160
 
7.6
 
0.4
 

-

-


2,800
 

Test C3
 

Sheen
 
180
 
210
 
25
 
23
 
42
 
0.4
 

— 
1.0 
— 
— 

— 
— 

— — 

12
 
550
 
570
 
170
 
18
 
0.3
 

-
1,320 



Table L-4. Measured Emission Fluxes(Continued) 

Measured Emission Flux by Test (ng/m2-min) 
Congener TestDl TestD2 Test El TestE2 TestE3 Test Fl Test F2 Test F3 TestF4 

Water Water Sheen + Sheen + Sheen + 
Near Sheen Near Sheen Surfactant Surfactant Surfactant Moon Pool Moon Pool Moon Pool Moon Pool 

PCB-8 140 140 770 540 72 8.1 29 87 97 
PCB-18 170 240 510 430 130 11 34 91 130 
PCB-28 60 60 130 86 52 3.6 15 45 35 
PCB-44 25 30 47 38 24 2.6 8.8 28 25 
PCB-52 43 50 83 68 41 7.3 19 45 43 
PCB-66 1.4 1.5 2.8 2.1 0.6 0.5 2.4 2.2 0.7 

PCB-77, PCB-8 1 ~ ~ -
— 

-
— — 

— — 
PCB-90/101 3.3 3.5 3.4 2.5 2.0 0.9 4.2 3.2 1.6 

PCB-118.PCB-123 — ~ - - -
— — — — PCB-105.PCB-114, — — 

— 
— — — — - — 

PCB-126 
PCS- 151 ~ - - - - - 0.3 — 

— 
PCB-128 — — — — 

— ~ 
— 

— — 
PCB-138 — 

— 
— - ~ -

— 
— — 

PCB-153 — — — — — — 
— 

— 
— 

PCB-167,-156,-157, 

r 
K) 

-169, -170, -180, -187, 
-189, -195, -206, -209 

Total mono-CB 18 9.9 130 100 2.4 - 1.1 5.7 4.6 
Total di-CB 470 430 2,600 1,800 210 17 71 280 300 
Total tri-CB 580 730 1,600 1,200 520 36 130 400 430 

Total tetra-CB 190 220 400 320 170 29 83 200 190 
Total penta-CB 27 34 22 17 23 4.2 19 20 13 
Total hexa-CB 0.7 0.7 1.0 0.6 0.5 0.4 2.0 1.2 0.4 
Total hepta-CB .. — 

— 
~ - — — 

— 
— 

Total Octa CB 
— — — — 

~ - - - -
Total Non-CB — — — — 

- - - - -
Total PCBs 1,280 1,430 4,700 3,420 925 86.3 303 896 934 

"--" = Not calculated 
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Table L-4 Measured Emission Fluxes (Continued) 

Measured Emission Flux by Test (ng/m2-min) 
Congener TestGl 

Outside 
Silt Fence 

TestG2 
Outside 

Silt Fence 

TestG3 
Outside 

Silt Fence 

Test HI 
Hopper 
(ng/m3) 

TestH2 
Hopper 
(ng/m3) 

TestH3 
Hopper 
(ng/m3) 

Test 11 

Mud Flat 

Test 12 

Mud Flat 
PCB-8 9.6 22 16 308 592 798 1.8 8.7 

PCB-18 16 30 22 308 789 998 20 14 
PCB-28 6.4 21 14 14.6 24.7 73.2 34 7.4 
PCB-44 4.7 6.6 7.9 17.3 54.3 126 45 2.3 
PCB-52 12 10 12 50.7 143 306 78 9.7 
PCB-66 1.3 1.3 0.8 -

— — 
— 0.3 

PCB-77, PCB-8 1 ~ — — 
— — — 

— .. 
PCB-90/101 1.4 2.6 1.9 ~ 

— — 6.1 0.4 
PCB-118.PCB-123 — - - - — 0.2 — — PCB-105.PCB-114, — — — — — — — — 

PCB-126 
PCB-151 -

— 
— 

— — — 0.4 — PCS- 128 -
— — 

— — 
— 

— — 
PCB-138 — — — 

— — — 0.2 — 
PCB-153 - - — — 

— — 0.2 ~ 
PCB-167,-156,-157, 
-169, -170, -180, -187, 

r -189, -195, -206, -209 
to Total mono-CB 0.5 — — 45.3 108 106 — 0.8 

Total di-CB 19 73 54 1,130 2,070 2,460 21 36 
Total tri-CB 54 140 100 702 1,580 2,400 200 60 

Total tetra-CB 47 52 58 178 493 1,060 340 32 
Total penta-CB 6.4 18 16 6.5 16.8 66.5 39 2.4 
Total hexa-CB 0.5 - - — ~ — 3.3 0.2 
Total hepta-CB — 

— — 
— — — — 

— 
Total Octa CB — 

— - — — — — -
Total Non-CB — — 

- - - — - -
Total PCBs 127 282 230 2,070 4,270 6,100 600 132 

"--" = Not calculated 

Test 13 

Mud Flat 
2.7 
7.2 
3.5 
1.4 
5.6 

— 

— 
0.2 

— 
— 

— 
— 
— 

— 

— 
13 
30 
19 
1.5 
-
-

-
62.7 



4.0 Discussion of Results 

This section contains a brief discussion of the results presented in Section 3. The general 

analytical results are discussed first, followed by a discussion of each test series, and the total 

estimated emission rate from the CDF and from the dredge barge. A discussion of the data 

limitations also is included. 

4.1 Analytical Results 
Polychlorinated biphenyls (PCBs) are aromatic compounds containing two benzene rings 

with one or more substituent chlorine atoms. There are 209 individual chlorinated chemicals 

(known as congeners). PCBs include compounds with a range of molecular weights, so they 

exhibit a range of physical properties. They exist at room temperature as oily liquids or solids. 

PCBs have no odor. Some commercial PCB mixtures are known in the United States by their 

industrial trade name, Aroclor. 

The samples were analyzed for 30 individual PCB congeners and for class totals, based 

on the number of chlorine atoms present in the molecule (e.g., di-substituted, tri-substituted). 

Because they represent all 209 possible congeners, the class totals typically exceed the sum of 

the 30 individual PCB congeners on the target analyte list. The PCB congeners chosen by the 

project team include the combined NOAA and WHO list of 28 congeners. The congener number 

and IUPAC name for each of the 30 target analytes are shown in Table L-5 (all tables appear at 

the end of the section). 

All of the emission flux samples had a similar composition of PCB congeners. Di-, tri-, 

and tetra-substituted chlorinated biphenyls (CBs) were the most common PCBs in each sample. 

Lesser amounts of mono-, penta-, and hexa-substituted CBs also were present in most of the 

samples. 

4.2 Results by Test Series 

4.2.1 Test Series A - Fresh Slurry 
Flux chamber tests were performed on three samples of fresh slurry to determine the 

steady-state emissions of this material. No floating sheen or phase separation was observed for 

any of the tests. All three samples contained a similar composition of PCB congeners. Di-, tri-, 

and tetra-substituted chlorinated biphenyls (CBs) were the most common PCBs in each sample. 

Lesser amounts of mono-, penta-, and hexa-substituted CBs also were present in each sample. 
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The largest emission flux for any single congener in this test series was 630 ng/m -min 

for PCB-18 (a tri-chlorinated congener) in test A3. 

Tests A2 and A3 exhibited a similar range of emission fluxes with the values generally 

being within a factor of 2x between the two samples. Test Al had lower emission fluxes, 

roughly 1/3 of the emission fluxes measured for test A2 and 1/5 of those for test A3. The 

variability in emissions is thought to be due to the short-term variability in the contaminant level 

of the slurry being discharged from the pipe. 

The floating boom within the CDF was constructed of 20 floats, each of which was 3m 

(10 ft) in length. Taking the overlap between floats into account, the circumference of the boom 

was about 50m (160 ft). The surface area enclosed within the boom is estimated to be 190 m2 

(2,000 ft2). If this entire area was covered with fresh slurry, the emission rate could be as high as 

120 ng/min for PCB-18 and 780 ng/min for total PCBs (based on the results from test A3). If 

maintained for 24 hours, this emission rate is equivalent to 0.17 g/day of PCB-18 and 1.1 g/day 

of total PCBs. 

4.2.2 Test Series B - Water Cover Over Fresh Slurry 
A series of tests were performed to measure the reduction in emissions after a 5 cm (2 in) 

water layer was added over the fresh slurry. The % control efficiency for each test pair is shown 

in Table L-6. In general, the addition of a water layer did not achieve a significant reduction in 

emissions. The average emission flux for the three tests of fresh slurry was actually 2% lower 

than the average emission flux for the three tests after addition of water (2,480 versus 2,530 

ng/m2-min). The individual tests exhibited some variability in results. Test Bl showed that total 

PCB air emissions were reduced by 26%, whereas test B2 showed an increase in total PCB air 

emissions of 20% and test B3 had essentially no change versus the fresh slurry before the 

addition of water. The original slurry had a relatively low solids content and the addition of 

water served primarily to further dilute the slurry. 

4.2.3 Test Series C -Sheen on Water Surface 
Three tests were performed to measure the emission flux from sheen floating on the water 

surface within cell 1 of the CDF. The first two tests, Cl and C2, were performed at adjacent 

locations. As expected, the results for these two tests were equivalent. The same congeners 

were found in each sample and the measured emission flux for each congener and class total 

generally agreed within ±20%. The water surface during these two tests was covered by a foam 

or froth resulting from the nearby discharge of fresh slurry. The third test, C3, was performed 
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near an area of exposed sediment (i.e., a "sand bar"). The measured emission flux at this location 

was a factor of 2x to 3x lower than the emission flux measured during tests Cl and C2. 

The emission fluxes for the sheen were comparable to the emission fluxes measured for 

the fresh slurry and for the fresh slurry with added water. The average emission flux for the 

three tests on sheen was 2,480 ng/m2-min, the same as the average emission flux for the three 

tests performed with fresh slurry. This suggests the sheen contains PCB's dissolved in oil. For 

estimating the total emission rate for the CDF, it may not be necessary to differentiate between 

areas of fresh slurry and areas covered by sheen. 

The total surface area within the CDF covered by sheen varied over the course of testing. 

During the initial days of dredging, the sheen appeared to be largely contained within the floating 

boom. During the subsequent days of dredging, however, the area within the boom filled with 

sediment and the boom became less effective at containing the discharged slurry. A large sheen 

developed outside the boom and, at times, covered an area of several hundred square meters. 

4.2.4 Test Series D - Water Surface Near Sheen 
Two tests were performed to measure the emission flux from the water surface near areas 

of sheen to evaluate the effects of a sheen on air emissions. The two tests were performed at 

differing distances from the nearest layer of sheen, but the measured emission fluxes are 

essentially identical. As shown in Table L-4, the results for tests Dl and D2 agree even more 

closely with one another than the tests Cl and C2 where the flux chambers were positioned side-

by-side. This suggests that the spatial variability in the emission flux from the water surface 

within cell 1 of the CDF is not large. 

The measured emission fluxes for this test series are compared in Table L-7 with the 

results from the measurements made over sheen. In general, the measured emission fluxes of 

total PCBs from the water surface near sheen are about 45% lower than the measured emission 

fluxes from the sheen itself. The measurements over the water surface had reduced emissions of 

mono-, di-, and tri-substituted CDs, but higher emissions of the heavier classes of PCBs. 

The two tests, Dl and D2, were conducted near the location of test C3 and at roughly the 

same time. If the comparison is limited to just this one measurement over sheen, the measured 

emission fluxes from the water surface are essentially identical to the measured emission fluxes 
A 

from sheen. For example, the emission flux of total PCBs for test C3 was 1,320 ng/m -min 

versus emission fluxes of 1,280 and 1,430 ng/m2-min for tests Dl and D2, respectively. 
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The data suggest that the hypothesis is incorrect and that the areas of sheen may not act 

as a barrier to air emissions. 

Cell 1 of the CDF has dimensions of 122m (400 ft) by 73m (240 ft), giving a total surface 

area of 8,900 m2 (96,000 ft2). If this entire area were water cover over fresh slurry, the emission 

rate could be as high as 2,100 ng/min for PCB-18 and 12,700 ng/min for total PCBs (based on 

the results from test D2). If maintained for 24 hours, this emission rate is equivalent to 3.1 g/day 

of PCB-18 and 18 g/day of total PCBs. 

During the testing performed at the CDF, it was estimated that fresh slurry covered an 

area of 190 m2, so the total area covered by water was 8,700 m2. Given the large surface area of 

this source and the relatively high emission flux that was measured, it would have been 

preferable to have conducted additional emission flux measurements of this source to better 

characterize the average emission flux and the spatial distribution of emissions. 

4.2.5 Test Series E - Sheen + Surfactant 
One test was performed with each of three different surfactants to measure the 

effectiveness of the surfactants in reducing air emissions. As noted above, areas with sheen had 

higher emission fluxes than adjacent areas without sheen, so removal of the sheen by a surfactant 

should reduce the measured emission flux. The tests were performed by adding surfactant to the 

flux chambers immediately after the end of each test in test series C. The % control efficiency 

for each test pair is shown in Table L-8. The most effective surfactant at achieving emissions 

reduction was simple green, which showed an average reduction of 30% in air emissions for 

post-application versus pre-application. 

There was an increase in air emissions after the addition of the other two surfactants: 

Dawn and Biosolve. Even for the Simple Green, there were reduced emissions of mono-, di-, and 

tri-substituted CBs, but higher emissions of the heavier classes of PCBs than for the pre-

application test. It is possible that the tests of Dawn and Biosolve were affected by changes in 

contaminant level of fresh slurry added to the boom area during the performance of the tests. An 

increase in PCB level in the fresh slurry could have increased the emission flux in the boom area 

and masked any reduction in emissions caused by the addition of surfactant. As previously 

noted, tests C3 and E3 (i.e., Simple Green) were performed outside the range of influence of the 

discharge end of the pipe. 
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4.2.6 Test Series F - Moon Pool at Dredge Barge 
Four tests were performed within the moon pool at the dredge barge. Tests Fl and F2 

were conducted immediately after dredging had been completed on August 11. Tests F3 and F4 

were conducted while dredging was underway on August 14. All four tests showed a similar 

composition of PCBs. The measured emission flux of total PCBs was: 

Total PCBs 
Test (ng/m2-min) 
Fl 86.3 
F2 303 
F3 896 
F4 934 

The variability between the results of test Fl and test F2 indicates that there may be 

significant spatial variability in emissions across the moon pool. Furthermore, it appears that the 

emission flux was much higher during active dredging than in the hour immediately after 

dredging had been completed for the day, assuming the level of contamination in both cells was 

roughly equivalent. 

The emission fluxes measured at the moon pool were significantly lower than the 

emission fluxes measured for fresh sediment (test series A) and for sheen (test series B) at the 

CDF. It is thought that the water within the moon pool acts to reduce air emissions from the 

sediments stirred up from the harbor bottom. 

The moon pool was roughly 7.6m (25 ft) by 9m (30 ft). The total area within the silt 

fence is estimated to be 85 m2 (915 ft2). The data from tests F3 and F4 indicate that the emission 

flux of total PCBs from the moon pool during dredging were approximately 78 ng/min. 

4.2.7 Test Series G - Outside the Silt Fence at Dredge Barge 
Three tests were performed outside the silt fence of the moon pool at the dredge barge. 

Test Gl was conducted immediately outside the silt fence during dredging, just before tests Fl 

and F2 were conducted on August 11. Tests G2 and G3 were conducted on August 16 from a 

boat some distance from the silt fence during dredging. The measured emission flux of total 

PCBs was: 
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Total PCBs 
Test (ng/m2-min) 
Gl 127 
G2 282 
G3 230 

The results from test Gl were comparable to the results from tests Fl and F2, indicating 

that the emission flux immediately on either side of the silt fence was the same. 

The area of the plume outside the silt fence is not known. The measurements in the boat 

were made about 15m away from the silt fence, so it is safe to assume that the plume is at least 

15m by 10m (the width of the moon pool), or 150 m2. If so, the emission flux of total PCBs 

from this area during dredging was approximately 38 u.g/min. 

4.2.8 Test Series H - Hopper / Grizzly at Dredge Barge 
Three headspace samples were collected from the hopper at the dredge barge. The 

measured concentration of total PCBs was: 

Estimated 
Total PCBs Emission Rate 

Test (ng/m3) (lig/min) 
HI 2,070 10 
H2 4,270 20 
H3 6,100 30 

The volume of the hopper below the grizzly screen is estimated to be 72 m3 (3m x 6m x 

4m in height). This volume is large relative to the volume of the dredge bucket. An air emission 

rate can be estimated for the hopper by multiplying the measured headspace concentration by the 

volume of the hopper by the number of times per hour the air within the hopper is purged out 

from dredged material, wind, and other factors. The emission rates shown above were calculated 

assuming the hopper air is purged out once every 15 minutes. 
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4.2.9 Test Series I - Mud Flat in Harbor 
Three tests were performed at areas known to be contaminated with relatively high levels 

of PCBs. The measured emission flux of total PCBs was: 

Total PCBs 
Test (ng/m2-min) 

11 600 
12 132 
13 62.7 

These emission fluxes are low compared with the average emission flux measured from 

fresh slurry during test series A (2,480 ng/m2-min). It is likely that the surface soil in the mud 

flat has been depleted of PCBs over time via volatilization. 

The spatial variability in air emissions at the mud flat is expected to be very large, based 
on the existing PCBs in soils data. No attempt was made to estimate an overall emission rate for 

the mud flat area. 

4.3 Estimated Emission Rate from the CDF and Dredge Barge 
The estimated emission rate of total PCBs from the CDF and from the dredge barge are 

shown in Table L-9. The emission rate of PCBs from the dredge barge is estimated to be 140 

u,g/min, with about one-half of that amount coming from the moon pool. The emissions from the 

dredge bucket itself are assumed to be zero. The emission rate of PCBs from the CDF is 

estimated to be 12,000 u,g/min, with over 90% of that coming from the water surface of the CDF 

and only an insignificant fraction of the total emissions coming from the fresh slurry within the 

boom. 

Overall, the PCB emissions are dominated by the emissions from the water surface of the 

CDF. All of the other air emission sources are small relative to this source. While other air 

emission sources had a larger emission flux, the surface area of these other sources is small 

relative to the nearly 8,700 m2 of the CDF. The CDF contained only clean water at the start of 

the study and it is likely that the relative contribution of the CDF to the total emissions would 

increase over time as more slurry is added. 

4.4 Limitations of the Data Set 
The purpose of this study was to measure the emission flux of PCBs during dredging 

operations. Only a very limited number of data points were collected for each emission source 
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associated with the dredging, so the absolute magnitude of each emission source can not be 

reported with confidence. Instead, the measurement data should be viewed as providing 

information about the relative strength of the various emission sources. 

Measurements were made during a one-week period when dredging operations were in a 

start-up mode. No attempt was made to determine the short-term or long-term variation in 

emissions from the various sources. The emission fluxes at the site may change with time. For 

example, emission fluxes from the dredge barge should vary as a function of the PCB 

concentration in the sediments being dredged. The emission fluxes from the CDF may change as 

the amount of sediments in the basin increases and as the average PCB level and % solids in the 

discharged material varies. 

It was not the objective of this study to characterize the local air quality. The data 

presented in this report do not directly address this issue, but the data set can be used as an input 

to an atmospheric dispersion model to estimate short-term and long-term ambient concentrations 

at various locations within the community. These data then could be compared with existing 

regulatory and health standards as part of an air pathway assessment. 
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Table L-5. PCB Congener Number and IUPAC Naming Convention 

Congener 
PCB-8 
PCB- 18 
PCB-28 
PCB-44 
PCB-52 
PCB-66 
PCB-77 
PCB-81 
PCB-901 

PCB-1011 

PCB-118 
PCB- 123 
PCB- 105 
PCB- 114 
PCB-126 
PCB-151 
PCB-128 
PCB- 138 
PCB-153 
PCB- 167 
PCB-156 
PCB- 157 
PCB- 169 
PCB- 170 
PCB- 180 
PCB- 187 
PCB- 189 
PCB-195 
PCB-206 
PCB-209 

IUPAC Chemical Name 
2,4'-Dichlorobiphenyl 
2,2',5-Trichlorobiphenyl 
2,4,4'-Trichlorobiphenyl 
2,2',3,5'-Tetrachlorobiphenyl 
2,2' ,5 ,5 '-Tetrachlorobiphenyl 
2,3',4,4'-Tetrachlorobiphenyl 
3,3' ,4,4'-TetrachlorobiphenyI 
3,3,4" ,5-TetrachlorobiphenyI 
2,2' ,3 ,4 ' ,5-Pentachlorobipheny1 
2,2',4,5,5'-Pentachlorobiphenyl 
2,3',4,4',5-Pentachlorobiphenyl 
2' ,3,4,4' ,5-Pentachlorobipheny1 
2,3,3',4,4'-PentachIorobiphenyl 
2,3,4,4',5-Pentachlorobiphenyl 
2,2,3,4,5,-Pentachlorobiphenyl 
2,2',3,5,5',6-Hexachlorobiphenyl 
2,2',3,3',4,4'-Hexachlorobiphenyl 
2,2',3,4,4',5-Hexachlorobiphenyl 
2,2',4,4',5,5>-Hexachlorobiphenyl 
2,3' ,4,4' ,5,5 '-Hexachlorobiphenyl 
2,3,3',4,4',5-Hexachlorobiphenyl 
2,3,3',4,4',5'-Hexachlorobiphenyl 
3,3',4,4',5,5'-Hexachlorobiphenyl 
2,2',3,3',4,4',5-Heptachlorobiphenyl 
2,2',3,4,4',5,5'-Heptachlorobiphenyl 
2,2',3,4',5,5',6-Heptachlorobiphenyl 
2,3,3',4,4',5,5'-Heptachlorobiphenyl 
2,2' ,3 ,3 ' ,4,4' ,5,6-Octachlorobiphenyl 
2,2',3,3',4,4',5,5',6-Nonachlorobiphenyl 
Decachlorobiphenyl 

These two congeners co-elute. 

Note: PCB-90 and PCB-151 are not on the WHO or NOAA list of congeners. 
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Table L-6. Measured Emission Reduction after Application of Water Layer to 
Fresh Slurry 

Congener
 
PCB-8
 

PCB-18
 
PCB-28
 
PCB-44
 
PCB-52
 
PCB-66
 

PCB-90/101
 
PCB-151
 
PCB-128
 
PCB-138
 
PCB-153
 

Total mono-CB
 
Total di-CB
 
Total tri-CB
 

Total tetra-CB
 
Total penta-CB
 
Total hexa-CB
 
Total hepta-CB
 
Total octa-CB
 
Total nona-CB
 

Total PCBs
 

Reduction in Emissions
 
TestBl vs. Test A 1
 

(%)
 
-44
 
-44
 
-6.9
 
+ 10
 
-3.8
 

+ 103
 
+64
 
-


-

-64 
-45 
-24 

+3.7 
+32 
+90 
-
-
-

-26 

Reduction in Emissions
 
Test B2 vs. Test A2
 

(%)
 
-4.2
 
+28
 
+96
 
+42
 
+31
 
+72
 
+64
 

+ 180
 
-

~
 
-


-48
 
-8.7
 
+50
 
+35
 

+ 151
 
+68
 
~
 
~
 
~
 

+20
 

Reduction in Emissions
 
Test B3 vs. Test A3
 

(%)
 
-26
 
-21
 
+51
 
+73
 
+49
 
-


+ 124
 
+ 180
 

~
 
-

-


-52
 
-25
 
-1.2
 
+57
 
+208
 
-37
 
-

~
 
-


-2.6
 

Notes: 1. A positive value (e.g., +64%) indicates that the emissions increased after the water layer was applied. 
2. "--" indicates that the value was not calculated because no PCBs were detected. 
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Table L-7. Comparison of Measured Emission Flux from Areas of Water Near 
Sheen With Areas of Sheen 

Congener
 
PCB-8
 

PCB-18
 
PCB-28
 
PCB-44
 
PCB-52
 
PCB-66
 

PCB-90/10I
 
PCB-151
 
PCB-128
 
PCB-138
 
PCB-153
 

Total mono-CB
 
Total di-CB
 
Total tri-CB
 

Total tetra-CB
 
Total penta-CB
 
Total hexa-CB
 
Total hepta-CB
 
Total octa-CB
 
Total nona-CB
 

Total PCBs
 

Average Emission Flux
 
Test Series C - Sheen
 

(ng/m2-min)
 

402
 
298
 
45.9
 
24.1 
43.6 
0.9 
1.3 

— 
— 
-

85.4 
1,380 
807 
192 
12.5 
0.4 

-
-

2,480 

Average Emission Flux 
Test Series D - Water 

Near Sheen 
(ng/m2-min) 

140 
202 
60.0 
27.4 
46.4 
1.5 
3.4 

— 
— 
-

14.2 
452 
655 
202 
30.6 
0.7 

-
1,350 

Reduction in Emissions
 
Test Series D vs. C
 

(%)
 
-65
 
-32
 
+31
 
+ 14 
+6.4 
+61 

+ 151 

-
~ 
-

-83 
-67 
-19 

+5.2 
+ 146 
+84 
-
-
-

-45 

Notes: 1. A positive value (e.g., +64%) indicates that the emissions from the water surface were higher than 
emissions from the sheen. 

2. "--" indicates that the value was not calculated because no PCBs were detected. 
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Table L-8. Measured Emission Reduction after Application of Surfactant 

Congener
 
PCB-8
 

PCB-18
 
PCB-28
 
PCB-44
 
PCB-52
 
PCB-66
 

PCB-90/101
 
PCB-151
 
PCB-128
 
PCB-138
 
PCB-I53
 

Total mono-CB
 
Total di-CB
 
Total tri-CB
 

Total tetra-CB
 
Total penta-CB
 
Total hexa-CB
 
Total hepta-CB
 
Total octa-CB
 
Total nona-CB
 

Total PCBs
 

Reduction in Emissions
 
Test El vs. Test Cl
 

Dawn
 
(%)
 
+42
 
+33
 
+85
 
+64
 
+48
 

+ 110
 
+ 104
 
-

-

-

-


+ 10 
+37 
+49 
+57 
+90 
+93 
-
-
-

+42 

Reduction in Emissions
 
Test E2 vs. Test C2
 

Biosolve
 
(%)
 

+ 11 
+46 

+ 100 
+87 

+108 
+ 114 

a 

-

-17 
+3.1 
+52 

+ 107 
+ 129 
+60 

-
+22 

Reduction in Emissions
 
Test E3 vs. Test C3
 

Simple Green
 
(%)
 
-59
 
-36
 

+ 107
 
+2.2
 
-2.7
 
+42
 
+92
 
-
-
-
-

-80 
-62 
-10 

+ 1.8 
+26 
+79 
-
-
-

-30 

a - PCB-90/101 was detected after surfactant addition, but not before. 

Notes: 1. A positive value (e.g., +64%) indicates that the emissions increased after the surfactant was applied. 
2. "--" indicates that the value was not calculated because no PCBs were detected. 
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Table L-9. Estimated Emission Rate for CDF and Dredge Barge 

Emission Source
 
CDF - Fresh Slurry
 

CDF - Water
 
Surface
 

Moon Pool
 
Outside Silt Fence
 

Hopper
 

Emission Flux 
Total PCBs 
(ng/m2-min) 

2,480 
1,360 

915 
256 
n/a 

Data Source
 

TestsAl,A2, A3
 
Tests D1,D2
 

Tests F3, F4
 
Tests G2, G3
 

Tests HI, H2,H3
 

Surface Area
 
(m2)
 
190
 

8,700
 

85 
150 
n/a 

Emission Rate
 
Total PCBs
 

(ug/min)
 

470
 
12,000
 

Total for CDF =
 
12,000
 

78
 
38
 
20
 

Total for Dredge
 
Barge = 140
 



5.0 Quality Assurance and Quality Control Measures 

The quality assurance and quality control (QA/QC) measures used during the monitoring 

program focused on defining the various elements of the monitoring in terms of precision, 

accuracy, and background contamination. Specific QA/QC actions during this program were: 

•	 Use of pre-sampling surrogate spiking to assess sample collection efficiency; 

•	 Collection of field blank samples to assess potential background contamination due to 
residual media background and sample handling; 

•	 Calibration of thermocouples used to measure temperature; and 

•	 Calibration of flow meters used to determine flow rates of the sweep air and sample 
collection. 

Each of these elements is discussed in the following subsections. 

5.1 Background Assessments 

Background assessments were accomplished by collecting and analyzing two field blanks 

(one with each sample shipment to the off-site analytical laboratory). The field blanks were 

prepared and spiked sampling media that were sent to the field and handled in the same manner 

as a field sample, except that no sample air was drawn through the media. These samples were 

handled, shipped, extracted, and analyzed exactly the same as the regular field samples. Sorbent 

media is prone to residual contamination, which may occur due to laboratory contamination, 
exposure to environmental conditions at the monitoring site, or from handling and shipping. The 

field blank results include the contribution from all of these sources. 

The field blank results are included in Attachment C. None of the individual 30 PCB 

congeners were detected in either of the blank samples above the reporting limit of 1 ng. A 

small amount of di-chlorinated biphenyl (1.4 ng) was detected in one blank, with no other 

congeners being detected. The total di-chlorinated biphenyl concentrations in the regular 

samples ranged from 64 ng to 13,000 ng per sample. Therefore, this blank value represents, at 

most, 1% or less of the total di-chlorinated biphenyl concentration. Therefore, neither laboratory 

nor environmental contamination had a significant impact on the sample concentrations. 
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5.2 Precision Assessments 

No duplicate or replicate samples were included in the test matrix, so no field checks of 

combined sampling and analytical precision were performed. It is possible, however, to estimate 

the overall field precision from side-by-side samples collected over similar emitting surfaces 

(e.g., tests Cl and C2). As shown in Section 3, the results of these tests generally agreed with 

±20% for each congener and class total. 

The analytical precision was determined from the replicate analysis of laboratory control 

samples (LCS). These results of two sets of LCS1/LCS2 analyses are contained in Attachment 

C. The percent relative percent difference (%RPD) for all 28 congeners was generally less than 

5% and always was less than or equal to 11%. 

5.3 Accuracy Assessments 

No checks of total sampling plus analytical accuracy, such as performance audit samples, 

were attempted during this short-term field sampling effort. 

Analytical accuracy was assessed through the use of pre-sampling surrogates. Each 

sampling cartridge was spiked prior to sample collection with two deuterated surrogates;' C

PCB-52 and 13C-PCB-178. The recovery of these two compounds includes losses due to 

sampling, extraction, and analytical recovery and the values should be representative of the 

recovery of native compounds. The surrogate recoveries are summarized in Table L-10. In 

general, surrogate recoveries of ± 30% (e.g., 70 - 130% recovery) are considered good. All 

surrogate recoveries for all 29 samples were within ± 30%. These data indicate that the PCB 

congeners were being collected efficiently and were not being lost during the extraction and 

analysis procedures. 

The accuracy of the measurement equipment was checked. This included checks of the 

rotometers used to control and measure the flow of sweep air flow rate into the flux chamber, the 

rotometers used to measure the flow rate of sample through the sorbent cartridge, and the 

thermocouples used to measure the ambient and chamber temperatures. All were calibrated 

against primary measurement standards. 

The flow meters used to regulate the flow of sweep air into the flux chamber were 

calibrated at a single point (5 L/min) since the flow rate for this parameter was kept constant 

during all of the flux chamber sampling runs. Following the determination of flow meter setting 
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for 5 IVmin, the setting was written on each flow meter so the flow could be set and maintained 

during each run. The flow meters used to measure the flow rate for each sample were multipoint 

calibrated because these flows were subject to change due to differences in sorbent loading and 

cartridge back pressure. These flow meters were calibrated at four points over the range of the 

meter. All of these flow meters had correlation coefficients (r2 values) of greater than 0.999. 

The calibration curves for the flow meters are shown in Attachment E. 

The thermocouples were calibrated at three points (ice point, ambient temperature, and 

boiling water). The temperature measured with the thermocouple was compared against a NIST 

traceable mercury in glass thermometer. The thermocouples were accepted if the difference 

between the thermocouple temperature and the traceable thermometer were within 5%. Copies 

of the thermocouple calibrations are contained in Attachment E. 
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Table L-10. Summary of Surrogate Spike Recoveries 

Sample 

URS -Al 
URS-A2 
URS -A3 
URS-B1 
URS-A4 
URS-A5 
URS-A6 
URS-A7 
URS-A8 
URS-A9 
URS -A10 
URS -All 
URS -A12 
URS-A13 
URS -A14 
URS -A15 
URS -A16 
URS -A17 
URS -A18 
URS-A19 
URS-A20 
URS-A21 
URS-A22 
URS-A23 
URS-A24 
URS-A25 
URS-A26 
URS-A27 
URS-B2 

Min 
Max 
Mean 

Surrogate Recovery (%) 
13C-PCB-52
 

102
 
110
 
114
 
106
 
104
 
114
 
102
 
108
 
104
 
88
 
112
 
90
 
96
 
110
 
103
 
101
 
105
 
105
 
101
 
105
 
94
 
103
 
85
 
76
 
89
 
70
 
87
 
83
 
90
 
70
 
114
 
98.5
 

13C-PCB-178
 
106
 
110
 
110
 
106
 
106
 
102
 
104
 
104
 
112
 
98
 
100
 
98
 
102
 
104
 
105
 
109
 
105
 
104
 
102
 
109
 
101
 
104
 
91
 
102
 
101
 
78
 
98
 
104
 
105
 
78
 
112
 

102.8
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Sample , Weather. 
Flow Meter # -y^^3 -C*Xi ^^5 \n ) VA*^/ y ^^^^ ^ /Wl/ 

Time Sweep Air rcBSampiiii . Temperature (°C1 . ; 

Rit« Setting/ Tai Bite Flew flrableit Chamber Sorface 
Seffiaa newl/min l/mln
 

£<q /^^
 &62fr &
 

o%4o
 ?^t 7^^c^\o\ ^'/5x6» £ ^6 "̂7 
&*{<* \°c
 

o<\\\ 65 5^- ^"9 -̂<S
 

rffou <^r ^ ^
 
<y\4z ^ $<v /$ °̂\n 

9^
*ffi 
\cAo &\ 5-0 ^K 3°( 3& 

^^ \\o^ 

Comments: 

y 

Figure!. Flux Chamber Sampling Form 

L-Bi
 



Flux Chamber Measurement Field Data Sheet
 

Comments: 

Figure;. Flux Chamber Sampling Form 



Flux Chamber Measurement Field Data Sheet
 

iate: 
rest ft 
Flux Chamber ft 
Sweep Air 
Flew Meter #: 
Sample 
lew Meter # 

August 2000 

Tine 

0*16 

Sweep Air 

BeteSetdii/ 
new L/ita 

7-1 S.O 
o 

IPCBSimpHBI 

Bete 
Setting 

Sample Site: 
Lecatfei: 
Samplertsl: 

New Bedf erd Harber SnpertoniJ Site 

Weather: 

Hew 
L/mli 

TemperatareC°C) 
Ambient Chamber Surface 

3*. 

Vrof 

Comments:
 

Figure 1. Flux Chamber Sampling Form
 



Flux Chamber Measurement Field Data Sheet 

| 0 August 2000 Sample Site: New Beffert Hartaer Soperfuad Site 

Samplerfsl: 
PCBCiflectiM 

Weather: 

ntxr i \-l\jjuCtA) 

^ 
: JUablert Cfeaaner Sifface 

lol

/OS 

(£25 
io£ 

Commclrts: 

Figure 1. Flux Chamber Sampling Form
 



Flux Chamber Measurement Field Data Sheet 

2000	 Sample Site: New Bedford darter Snperfand Site 
lecatiei: -	 A-r \\tOfc' IGtt. llUn 
Samplertsl: £p'ft / 

PCBCillection 

3	 MM Time: /V.*5~-/43& 
'( Weather: 

'-(X></ 

#yiiM(w Temperature l°C) 

TIB •H«r;,:;jj flmhieat Chamber Surf ace 'It; I/nil 
« .105
 

/or
 
loy ro\jLU dl ?u.v^> OV>P/u«;y^ J?^ i » ' 

S"K-»'^ lor kkJ. I kss t t << 

-^Wc ,~ C^»*fi	 -ft>r ^kj-cf «;r
7 ' 7 / 

^bpp^ ^VM. Vo VJKJ ctyl-t ^^K c> ^ i - s t-^^ 

/of	 
/ 

ri 

. XJLl I 

L



Flux Chamber Measurement Field Data Sheet
 

Boat* ( j Aogosl 2000 Sample Site: New Bedf ird Harber Soperfand Site 
JTestft licadin: U£S- ft-G A/6^/^/77^, 

|FIUX Chamber #: /j/^ Samplertsl: £^'jq " / 
IsweepAir PCBCellecdei 
[now Meter #-. ^/^ 
Isample Weather: 
|flow Meter # Qbb'^^&o'*/ 
y 

Tine Sweep Air . TempentflreI0C} r , 
BeuSefflDg/ , tai Hew Chamber vtarface 

X-i\f '•**" t' ^ ~*< 

Flowl/min l/rita 

/^3*? •/OS •
 

17(2 /65^
 
— C / f> n?2 10 5̂  ^JTOf) \o , D/}^

7 
' 

Comments: 

-;\

w Vo 

 Mot 

- Tb CUrtkj C 

i-y 

Figuret Flux Chamber Sampling Form 

L-VI 



Flux Chamber Measurement Field Data Sheet
 

Aagnst 2000	 Sample Site: New Bedford Barber Superfund Site 
Lecadii: /C-l 

Bnux Chambers	 Samplertsl: 
veep Air PCBCollectiou
 

low Meter #.
 
Sample Heather
 
lew Meter #
 

line Sweep Air fCBSampliii	 TemperatutFCl 

fliUSetUni/ T« Btt» Amnleit Chinmer Sartace 
SellBi Flewl/mlp	 l/Bll 

64 5.0 

5.0
 
1-994
 

10 

g^ .$.<? H
$s~ V
 
U*
 

l̂ o- Comments:	 JV,.) o^ fVo -ffg^ V^^ J^f OJf,'yp -£^f 

^ 

L



Flux Chamber Measurement Field Data Sheet
 
Date: I Apgost 2000 Sample Site: Mew Bedford Harbor Superfuad Site 
Testft location. 
Flux Chamber #: Samplerts): 

eepAIr PCB Collection /
 

w Meters
 
Sample Weatter:
 

«J Flow Meter # 

Sweep Air Tempcratarc[°Cl 
Bin Setting/ Hew JUnbleit 
HowL/nii l/mln 

o 

4 
^Q

K 

Coraments: 

Figure 1. Flux Chamber Sampling Form 

L



KKSKKK 

Flux Chamber Measurement Field Data Sheet 

Date: \\ IIIH9 2001) Sample Site: New Bedford Harbor Superfand Site 
Test ft Location £a 
Flux Chamber ft	 Samplerfs): 
Sweep Air	 PCB Collection 

Time: How Meter ft
 
Sample Weather.
 
Flow Meter #
 

Time Sweep Air rcBSampnoi Temperature (°C) 
B»U Setting/ Tai flow Ambient ChaBber Sortace 
flow I/rain I/Mi 

ff\ 5,o o 

S.O 

& 

5,0 

0 
i2. 
/\ A 

as
35 

^4
X-io. 

Comments: 

/* 

figure 1. Flux Chamber Sampling Form
 

L-610
 



Flux Chamber Measurement Field Data Sheet
 
ate: J4 August 2000 Sample Site: New Bedford Harbor Superfund Site 

[Testtf: Location: <CDP
 
Flux Chamber #: Samplerts):
 
Sweep Air PCB Collection ~ / 1 0
 
Flow Meter #:
 
Sample Weather
 

Time Sweep Air PC3 Sampling Temperature I°CJ .-\
Rote Setting/ Tan Flow Ambient Chamber Surface 

Setting FlowL/min I/rain 

G 

\oo
 
ioJ4 i {na


B. m 

Comments: .\ 

£j. 

^ 
O *f< 

Figure 1. Flux Chamber Sampling Form 

L-B
 



c 
Flux Chamber Measurement Field Data Sheet 

pate: 
[Test#: % ftugast 2000 Sample Site:

Location:

 New Bedford Harbor Snpertand Site 

c 
|nux Chambers 
HSweepAlr 
[Row Meters. 

PCBCollecdoR 
Time: 

HSample 
[now Meter # 

Weather. 
Coo] 

SweepWr 

BotiSettUg/ 
newl/fflin 

Til 

0 

fCBSwyilUi 

HIM 
1/aii 

Ambleit 
Temaerauire(0Cl 

Chamber Snrface 

5:0 

i 
U-

Figure 1. nux Chamber Sampling Form 

L-BIZ. 



Flux Chamber Measurement Held Data Sheet
 

Date: Angost 2000 Sample Site: New Be df ird Harder Snperf and Site 
esttt 

flux Chamber #: Sinplertsfc 
Sweep Air PCBCellectiea 
Flew Meter #: Time: 
Sample 9^^7^ Weather: 
Hew Meter # 

Sweep Mr . 4emperatiratoCl 
—  ~» ~ - ~  * — 

Iar Surface 

•0^30
JM. 
l 5.0 

uasr 

Figure! FUn Chamber SampHng Form
 



Flux Chamber Measurement	 Field Data Sheet 

\\ August 2000	 Sample Site: New Betff ertf Harbor Supermini Site 
lacatiei: CDF 

||F1ia Chamber #: Samplerfs): 
veepAir	 PCBCollectiiB
 

Tine:
 BW Meter #: 
Sample Weather: 

Unow Meter # 

.Tine Sweep Air rCBSanjiliig	 Temperature C°C1 *, i™** 

B«USettJB9/ Fliw Ambient Cfeamber Surface 
ig Flowl/njn	 L/BiB

" 

\JQQ	 U 

jia 
t 

IM 
\SO
 

po?- 5,0
 

Comments: 

Figure 1. Flux Chamber Sampling Form 
-VI 
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Flux Chamber Measurement Field Data Sheet
 

Date: J4 August 2000 Sample Site: New Bedford Harder Snperfund Site 
Testtt Location: F3 
Flux Chambers Samplerfsl:
 
Sweep Air PCB Collection
 
Flow Meier #: Time:
 - O03
 
Sample Weather:
 *, Flow Meter # / y 

Time Sweep Air PCBSampliflg Temperature [°C) 

Rote Setting/ Tan BOW Hew AinnieBt Chamber Surface 
:;-i: 

Setting Howl/min t/mifl 

a. 
5.c) 

it 
o X|ck of- Z1£.*3L 

£.0 ^a 
£ 

6,0 
11 

ComBM!IItS: 

4- (Oc; flj- [gc.̂ -1- a-

Figure rnux Chamber Sampling Form
 



Flux Chamber Measurement Field Data Sheet 

IIIBt 2001 Sample Site: New Bedferd Barber Snperfund Site 
'e$t#: i-Mt t- -A Lecada* Mcx>/7 fix,] . i^-^i t y 

Flux Chambers Samplerfsl: Q Mt /£fA 
Sweep Air PCBCellectlen V frs- Al5
 
flew Meters QO \
 
Sample Weatber. J
 

lew Meter #
 

Tine Sweep Air PCBSanplUi TcBp8ratir»l°C) 
HUSetdai/ Tai Bete Hew Ambleit ChiMber Surface 

Setdog RewL/nUi I/an 

0 

O 

s î 
5*0 

5.0 Ji 
$,0 

ii 

Comments: 

Figure 1. Flux Chamber Sampling Form 

L-Blb 



Flux Chamber Measurement Field Data Sheet
 

pate: 
'estft 
Flux Chamber ft 
Sweep Air 
Flew Meter ft 
iample 
lew Meter# 

flngnst 2000 

Al 
0OQ*. 

Tim* Sweep JUr 

BeteSeNii/ 
Rewl/Bdi 

TO 

Sample Site: New Bedferd Barter Siperfand Site 

Samplertsl: 
FCBCellecden _, . 
Time: ^36 -' 

Weather: 

vlo 

PCBS»pliH TenperatBre(?e] 

Bete Hew JUrtleit Clanber Sirfaee 
Setting 

76 

T 

Comments: 

a y iVl 
if* 

figure 1 Hux Chamber Sampling Form r 

L-BH 
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Flux Chamber Measurement Field Data Sheet 

ate: August 2000 Sample Site: New Bedford Harbor Snperfund Site 
'esttt loeatioi:
 

Flux Chamber #: OO3 Samplerfsl:
 
'Sweep Air PCBCollectloa
 
Flow Meter #:
 
Sample Weather.
 
How Meter #
 

SweepAJr rcBSaaplln TemperatHre{9C] 
oB/ Tai Cbamber Surface 

/ft (5 

6 i 4 

61 

Comments: 

Figure 1. Flux Chamber Sampling Form 

L-B18
 



Flux Chamber Measurement Field Data Sheet
 

Cate: \5 August 2000 Sample Site: New Bedf erd Harbor Siperfuod Srte 
licatitt 

Flax Chambers A*C)O \ Samplerfsh 
Sweep Air PCBCellectfei 
Flew Meter #: Time: - )«f f 40 
Sample Weather: TO 
Fl0w Meter # 

JemperatnreCjt) 

Hew Cbamber Snrface 
l/mu 

0 
A 

IQ** IT,
 

/oar
 

Comments: 

figure l Flux rm
 



Flux Chamber Measurement Field Data Sheet
 

late: Aaiust 2000 SanpleSite: New Bedford Harbor Snpertund Site 
'esttt Bl location 
Flux Chamber #: Sanplertsfc 
Sweep Air PCBCollectioo 
Flow Meter ft ~OO\ 
tample Weather: 
Flow Meter # ^063 ^ 

. ... . ..

Tine Sweep Air rCBJSamplin 

BiuSetUiB/ Tai now (•bleu Cbamber Surface 
-rj"ir!' -''h^'l^ Setting nowl/mii l/ilo
 

O
 

1H 35_ 
3o_ li al 

Comments: p/c fr< 
of 

Figure! Hux Chamber Sampling F 

L-8ZO 



Flux Chamber Measurement Field Data Sheet
 

ate: |3 Aniost 2000 Sample Site: New Bedfirt Harder Seperfnnd Site 
'esttt Lecatiei: 
lux Chambers (ft 3 Sanplerfs): 
iweepJUr PCBCeflectiea 

rue: low Meters
 
ianple Weather-.
 
lew Meter #
 

Te«peratnre[?C) 

Hiw Ambleat sr^Snrtace 
- ==*S 

-, ,Tlowl/ l/iln 

Ho| 0 

H^ 

Comments: T- r, ^,^> M^ 

Figure 1. Flux Chamber Sampling Form 

L-B2I 



Date: 
restft 
Flux Chambers 
Sweep Air 
now Meter #-. 
Sample 
Flow Meter # 

Time
n ^ * 

fl3_ 

1230 

Flux Chamber Measurement Held Data Sheet 

liNSt 2010 Sample Site: New Bedfeni Harbor Sapertand Site 
licatioa: 

OO Samplertsl: 
PCB Cellectioa M .3 / 

Weather. 
- O° } 

SwcepJUr PCBSamplioi Temperaurei0Cl 
* - " 

Tan Ambient Chamber Surface ^i Scttlnfl l»*'''%*'* Jll Anewl/ L/nlo 

O 

13 

V 

Rgurel. Flux Chamber Sampling Form 

L-B22. 



Flux Chamber Measurement Field Data Sheet
 

Date: 15 August 2000 Sample Site: NewBeffl art Harnir Sopertand Site 
Test* licatiit 
Flux Chamber* Samplerfsl: 
Sweep Air 

Time: Hew Meter* /Sad- 1 1, il 
Sample Weather. 
Flow Meter # 

n 
Tine Sweep Air TenperttBrel0^) 

BlUSettilB/ AnHlCBt CKaiBiicr Sirface 
- J r^
 

Hewl/nh
 

o 

s 

Comments:. -c <!A 

1336, 

*i a C tv/ 

Figure 1. Flux Chamber Sampling Form 



Flux Chamber Measurement Held Data Sheet
 

ate: J5 August 2000 Sample Site: New Bedltrt Haitir Siperfuad Site 
;esttt licatita: 
:lux Chamber #: O03 SamplertsL 
Sweep Air PCBCtllectioa 
low Meter #: 
ample Weather: . 
low Meter # ' <)*>,'**{* 

SweeiJUr Tenaeratare(°C) 

BiuSetUag/ Tai Hi* 
•tfe-W&l 

Cbaiaber Sarface 

niwUmia t/ifli 

\S£L 

t^-f^ 

Commenls: 

F'9ure1- Rux Chamber Sampling Form 



Flux Chamber Measurement Field Data Sheet
 

Cate: August 2QOO 
esttt £-3 L S\ ̂ {<

Flux Chambers 003 
Sweep Air 
RtwMeter* 0̂1,:} _ o<* 
Sample 
How Meter # ^c>ts-ce> f 

sweep air 
ZW-': •" < .-r-;i A'*.Tfi»*»=

aitiSeiflitg/ Tai 
.- .̂ ;, •;•;•" v^ 

Flowl/nta 
aa

ife^ ^0 0 

1U4o 'lo 'H 
16$5 vb ^/o 6 
i?2^ ^0 Q; \0 

Sample Srte. New Betffirt Harder Sapertund Site 
Lecatiei:  £r«*>} O « ( S k'e o 

Sanplertsl: Qncie/A 
PCB Cellectloo vKS-4r 3- 4 

** *6i2.' ^?a^
 
Weather. 

»C|§̂ !I 

'.?!&•' . 
- • -

Hiiteit 
. "y** 

Temperatnrel?Cl• ---'-- • ' - - - • =  
Chamber 
~ : * s " J* 

Sarface . " 

*-*™Mi i/hlB 

>S 

•^1 

7^?•? ?0 
Or) 

Vii* 

Comments: //t 

4 
\O gy oNVg<~ ^ 

figure t Flux Chamber Sampling Form 



Flux Chamber Measurement Field Data Sheet
 

[Date: 1 5 August 2000 Sanple Site: New Bedford Harder Superfund Site 
[Test ft licatiit D-2 H t,o /̂ «-̂ »- .S U*̂ j.*v.
 
Flux Chambers OCT. Samplerfsl: cpA/fl/rve
 
Sweep Air FCB Cellectieu ' t//z 5- ̂ V2 5
 

Fl"e:How Meters ?Ofc^. ooT  ^O^o-l^lO i
Sample Weather: 
FlowUeter* ><5>63 .oet 1?ftTV
 

Time Sweep Air _ , TemperatBrel°C)
 mnm* 
BltlSettlDB/ tau • -AJnbleit Chamber Surface H«f 

^^
 î l̂ Tr
 
nowl/miB "wfc l/lh 

It+lL W O
 

lbt/o (-7 1 Q|l
 

tew -vt> 5.0 "7 <^l A/o y^c},^
 
^ \}2-0 ^^ s,n -|0 l̂ ^^ Wty ttf\> d^ 4 ^4ci) 

1 
Comments: 

Figure 1. Rux Chamber Sampling Form
 



Flux Chamber Measurement Field Data Sheet
 

)/, Aogost 2000	 Sample Site. . New Bedfirt Barber Supermini Site 
Ucatiifc 
Samplerisl 
PCBCillectloB 
Tine: 

Figure 1. Flux Chamber Sampling Form
 



Flux Chamber Measurement Field Data Sheet
 

Date: J<$ August 2000 Sample Site: New Bedford Barber Soperfuad Site 
Test ft Licatiii: <£3 ^ ^?y^Tr^ </V&yr^ 
Flux Chambers £>OO. Samnlerts). fl /\s\ £ 
Sweep Air PCB Collection U^S A ^7 
Flow Meter ft ^O&l -Oo] Time: \^\0~\5\G 
Sample - . Weatber: 

CJc~>c/+f Ux»fV, How Meier* ^Ob$~OO<^ 

nme Sweep Air rcBSampliBi Temperaurel'Cl 
RiUSeltlig/ Til flew/ Aableat Cbaober Sortace •- <:*~t: .-,?• r:' 1:, 1" flewl/Bln l/«lB
 

<Jo^r
 W6 ?rO ^6 O a.otyLr <\
 

)&8 >C/ ^O a /s
 
Hlo ?C/ -57^ 4 ^? ^r^f^tvy

* I \r ^ ' r 
HP3 W ^ 6 i?r ^
 
K^ ^0 t£ < r̂
 
Ma ^0 £0 ÎI ^'(X


/5<a 3tf <7,0 14 ^^ ;^/o rx/Z>^
 Z?^d*/ / 

C°minCntS: 

r <^6M 

Figure 1 Flux Chamber Sampling Form 
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Attachment C
 

Summary of Analytical Data
 

For Emission Flux Air Samples
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ALTA 

August 24,2000 

Alta Batch I.D.: 8950 

Mr. Eric Anderson 
Radian Corporation 
8501 Mo-Pac Blvd. 
Austin, TX 78720 

Dear Mr. Anderson, 

Enclosed are the results for nine MM5 trains received at Alta Analytical Laboratory on August 17, 
2000. This work was authorized under your BOA #AO6 and Work Order #75666l.UA. These 
trains were extracted and analyzed using EPA Method 1668 for PCB congeners and Total PCB's 
(as per your attached list) using High Resolution Mass Spectrometry (HRMS). A standard 
turnaround time was requested for this work. 

The following report consists of a Sample Inventory (Section I), Analytical Results (Section II) and 
the Appendix. The Appendix contains a copy of the chain-of-custody, a list of data qualifiers and 
abbreviations, our current certifications, copies of the raw data. 

If you have any questions regarding this report please feel free to contact me. 

Sincerely, 

R6bert S. Mitzel 
Vice-President of HRMS Operations 

L-C2. 

Alta Analytical Laboratory Inc. 
tobert  Pa5070 Robert JJ.. MathewMathewss Parkway 

CA 95*7El DoradDoradoo HillsHills,, CA. 95762
 

FAX (916) 933-0940
 

http:75666l.UA


ALTA
 

Sample Inventory Report: MM5 Sampling Train
 

Project No.: 8950 Project Name: New Bedford Harbor 
Date Rec.: 8/17/00 

Lab. Sample ID Client Sample ID Component ID 
001 URS-A-20 XAD 
002 URS-A-21 XAD 
003 URS-A-22 XAD 
004 URS-A-23 XAD 
005 URS-A-24 XAD 
006 URS-A-25 XAD 
007 URS-A-26 XAD 
008 URS-A-27 XAD 
009 URS-B-2 XAD 



ALTA
 

Method Blank 
Lab ID: 
Matrix: 

Compound 
PCB-8 
PCB-18 
PCB-28 
PCB-44 
PCB-52 
PCB-66 
PCB-77 
PCB-81 
PCB-90/101 
PCB-118 
PCB-123 
PCB-105 
PCB-114 
PCB-126 
PCB-151 
PCB-128 
PCB-138 
PCB-153 
PCB-167 
PCB-156 
PCB-157 
PCB-169 
PCB-170 
PCB-180 
PCB-187 
PCB-189 
PCB-195 
PCB-206 
PCB-209 

Totals 
Total monoCB 
Total diCB 
Total triCB 
Total tetraCB 
Total pentaCB 
Total hexaCB 
Total heptaCB 
Total octaCB 
Total nonaCB 
Analyst;BS 

EPA METHOD 1668
 

POLYCHLORINATED BIPHENYLS
 

Date Received: NA QCLot:LC0818M 
8950-MB Date Extracted: 8/18/00 Units: ng/sample 
MM5 Train Sample Amount: Sample 

Cone. R.L. Qualifier 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 

ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 

Page 1 of 2 



EPA METHOD 1668 

POLYCHLORINATED BIPHENYLS 
Method Blank 
Lab ID: 8950-MB 

Isotopic Recovery Results 

Internal Standard: %  R 

"C-PCB-3 49 
13 C-PCB-9 66 
13, C-PCB-28 72 

C-PCB-37 71 

13 C-PCB-77 66 

13, C-PCB-101 61 
13 C-PCB-118 51 
13C-PCB-105 53 
13 C-PCB-126 51 
13 C-PCB-138 60 
13, C-PCB-156 59 
13, 'C-PCB-157 60 

13. C-PCB-169 57 
13, 'C-PCB-180 62 
13, C-PCB-202 70 

C-PCB-194 56 

C-PCB-208 61 
13 C-PCB-209 66 

Prespike Standard: 
13 C-PCB-52 
13 C-PCB-178 

Dates Analyzed: 

DB-1: 

Analyst:BS Page 2 of 2 

Qualifier 

Qualifier 

Reviewer: 

L -CS
 



ALTA 

EPA METHOD 1668
 
POLYCHLORINATED BIPHENYLS
 

LCS1/LCS2 RESULTS 
Lab ID: 8950-LCS1/LCS2 
Matrix: MM5 

Compound
 
PCB-8
 
PCB-18
 
PCB-28
 
PCB-44
 
PCB-52
 
PCB-66
 
PCB-77
 
PCB-81
 
PCB-90/101
 
PCB-118
 
PCB-123
 
PCB-105
 
PCB-114
 
PCB-126
 
PCB-151
 
PCB-128
 
PCB-138
 
PCB-153
 
PCB-167
 
PCB-156
 
PCB-157
 
PCB-169
 
PCB-170
 
PCB-180
 
PCB-187
 
PCB-189
 
PCB-195
 
PCB-206
 
PCB-209
 
Analvst:BS
 

Date Received: 
Date Extracted: 
Sample Amount: 

LCS1
 
%R
 
103
 
81
 
95
 
83
 
80
 
89
 
90
 
85
 
88
 
106
 
103
 
101
 
107
 
97
 
108
 
103
 
101
 
101
 
98
 
103
 
102
 
108
 
108
 
97
 
105
 
106
 
111
 
92
 
99
 

Page 1 of 2
 

NA 
8/18/00 
Sample 

LCS2
 
%R
 
105
 
82
 
99
 
82
 
80
 
87
 
90
 
84
 
99
 
104
 
104
 
107
 
109
 
100
 
106
 
103
 
99
 
102
 
106
 
100
 
104
 
105
 
108
 
100
 
104
 
105
 
111
 
99
 
97
 

ICALID: 11668
 
QCLot: LC0818M
 
Units: NA
 

RPD% 
1.9 
1.2 
4.1 
1.2 
0.0 
2.3 
0.0 
1.2
 
12
 
1.9 

0.97 
5.8 
1.9 
3.0 
1.9 
0.0 
2.0 
0.99 
7.8 
3.0 
1.9 
2.8 
0.0 
3.0 
0.96 
0.95 
0.0 
7.3 
2.0
 

Reviewer: ̂ ^~L^
 



EPA METHOD 1668
 
POLYCHLORINATED BIPHENYLS
 

LCS1/LCS2 RESULTS 
Lab ID: 8950-LCS1/LCS2 

Internal Standard; 
13C-PCB-3 
13C-PCB-9 
13C-PCB-28 

"C-PCB-37 

"C-PCB-77 
13C-PCB-101 
13C-PCB-118 
13C-PCB-105 
13C-PCB-126 

"C-PCB-138 
13C-PCB-156 
"C-PCB-157 

"C-PCB-169 
13C-PCB-180 
13C-PCB-202 

"C-PCB-194 

"C-PCB-208 

"C-PCB-209 

Dates Analyzed; 

Isotopic Recovery 
LCS1 
%R 

50 

62 

67 

68 

68 

64 

52 

53 

48 

55 

55 

56 

46 

65 

69 

57 

60 

61 

Results 
LCS2 
%R 

49 

63 

65 

73 

75 

67 

58 

57 

57 

62 

66 

64 

58 

77 

82 

67 

71 

76 

AnaIyst:BS Page 2 of 2 Reviewer 

L-C1
 



ALTA
 

Sample ID: 
Lab ID: 
Matrix: 

Compound 
PCB-8 
PCB-18 
PCB-28 
PCB-44 
PCB-52 
PCB-66 
PCB-77 
PCB-81 
PCB-90/101 
PCB-118 
PCB-123 
PCB-105 
PCB-114 
PCB-126 
PCB-151 
PCB-128 
PCB-138 
PCB-153 
PCB-167 
PCB-156 
PCB-157 
PCB-169 
PCB-170 
PCB-180 
PCB-187 
PCB-189 
PCB-195 
PCB-206 
PCB-209 

Totals 
Total monoCB 
Total diCB 
Total triCB 
Total tetraCB 
Total pentaCB 
Total hexaCB 
Total heptaCB 
Total octaCB 
Total nonaCB 
AnalystrBS 

EPA METHOD 1668 

POLYCHLORINATED BIPHENYLS 

URS-A-20 Date Received: 8/17/00 OCLot;LC0818M 
8950-0001-PCB Date Extracted: 8/18/00 Units: ng/sample 
MM5 Train Sample Amount: Sample 

Cone. R.L. Qualifier 
1600 1.0 
1900 1.0 
690 1.0 
250 1.0 
450 1.0 
15 1.0 

ND 1.0 
ND 1.0 
32 1.0 
1.2 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
2.6 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 

120 1.0 
5000 1.0 
6800 1.0 
2000 1.0 
280 1.0 
12 1.0 

ND 1.0 
ND 1.0 
ND 1.0 

Page 1 of 2 Reviewer: 

L-C8
 



ALTA
 

EPA METHOD 1668 
POLYCHLORINATED BIPHENYLS 

Sample ID: URS-A-20 
Lab ID: 8950-0001-PCB 

Isotopic Recovery Results 

Internal Standard: %  R Qualifier 
13C-PCB-3 57 

"C-PCB-9 67 

"C-PCB-28 71 
13C-PCB-37 76 
13, C-PCB-77 73 
13 C-PCB-101 71 
13, C-PCB-118 65 

C-PCB-105 65 
13 C-PCB-126 65 

C-PCB-138 64 
13 C-PCB-156 74 
13, 'C-PCB-157 68 
13 C-PCB-169 65 
13 C-PCB-180 64 
13 C-PCB-202 71 
13 
C-PCB-194 60 

13 C-PCB-208 59 
13, C-PCB-209 60 

Prespike Standard; Qualifier 
13 C-PCB-52 
13 C-PCB-178 

Dates Analyzed; 

DB-l: 8/22/00 

Analyst:BS Page 2 of 2 Reviewer: 

L-CA
 



ALTA
 

EPA METHOD 1668
 

POLYCHLORINATED BIPHENYLS
 

Sample ID: 
Lab ID: 
Matrix: 

Compound 
PCB-8 
PCB-18 
PCB-28 
PCB-44 
PCB-52 
PCB-66 
PCB-77 
PCB-81 
PCB-90/101 
PCB-118 
PCB-123 
PCB-105 
PCB-114 
PCB-126 
PCB-151 
PCB-128 
PCB-138 
PCB-153 
PCB-167 
PCB-156 
PCB-157 
PCB-169 
PCB-170 
PCB-180 
PCB-187 
PCB-189 
PCB-195 
PCB-206 
PCB-209 

Totals 
Total monoCB 
Total diCB 
Total triCB 
Total tetraCB 
Total pentaCB 
Total hexaCB 
Total heptaCB 
Total octaCB 
Total nonaCB 
Analyst:BS 

URS-A-21 
8950-0002-PCB 
MM5 Train 

Cone.
 
1700
 
2200
 
880
 
430
 
740
 
21
 
ND
 
ND
 
47
 
1.7 
ND 
ND 
ND 
ND 
3.2 
ND 
ND 
1.3 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

91 
5300 
8400 
3300 
470 
5.5 
ND 
ND 
ND 

Date Received: 8/17/00 
Date Extracted: 8/18/00 
Sample Amount: Sample 

R.L. 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

Page lo f l 

QC Lot: LC0818M
 
Units: ng/sample
 

Qualifier
 

Reviewer 

L-CIO
 



A.
 
ALTA 

Sample ID: 
Lab ID: 

EPA METHOD 1668 
POLYCHLORINATED BIPHENYLS 

URS-A-21 
8950-0002-PCB 

Isotopic Recovery Results 

internal Standard: 
13C-PCB-37 

13 

13 

13 

13 

C-PCB-9 

C-PCB-28 

C-PCB-37 

C-PCB-77 
13C-PCB-101 
13C-PCB-118 
13C-PCB-105 
13 

13 

13 

13 

13 

13 

13 

13 

13 

C-PCB-126 

C-PCB-138 

C-PCB-156 

C-PCB-157 
3C-PCB-169 

C-PCB-180 

C-PCB-202 

C-PCB-194 

C-PCB-208 

C-PCB-209 

%  R 

36 

45 

49 

49 

45 

47 

38 

39 

40 

43 

46 

43 

42 

46 

48 

38 

45 

44 

Qualifier 

Prespike Standard; 
13, 

13 

C-PCB-52 

C-PCB-178 

% Rec. 

103 

104 

Qualifier 

Dates Analyzed: 

DB-l: 8/22/00 

Analyst:BS Page 2 of 2 Reviewer: 

L-CI1
 



ALTA
 

EPA METHOD 1668
 
POLYCHLORINATED BIPHENYLS
 

Sample ID: 
Lab ID: 
Matrix: 

Compound 
PCB-8 
PCB-18 
PCB-28 
PCB-44 
PCB-52 
PCB-66 
PCB-77 
PCB-81 
PCB-90/101 
PCB-118 
PCB-123 
PCB-105 
PCB-114 
PCB-126 
PCB-151 
PCB-128 
PCB-138 
PCB-153 
PCB-167 
PCB-156 
PCB-157 
PCB-169 
PCB-170 
PCB-180 
PCB-187 
PCB-189 
PCB-195 
PCB-206 
PCB-209 

Totals 
Total monoCB 
Total diCB 
Total triCB 
Total tetraCB 
Total pentaCB 
Total hexaCB 
Total heptaCB 
Total octaCB 
Total nonaCB 
Analyst.-BS 

URS-A-22 
8950-OOQ3-PCB 
MM5 Train 

Cone. 
680 
810 
290 
120 
210 
6.9 
ND 
ND 
16 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

90 
2300 
2800 
920 
130 
3.6 
ND 
ND 
ND 

Date Received: 8/17/00 
Date Extracted: 8/18/00 
Sample Amount: Sample 

R.L. 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

Page 1 of 2 

QC Lot: LC0818M
 
Units: ng/sample
 

Qualifier 

Reviewer; 

L-CI2.
 



A.
 
ALTA
 

EPA METHOD 1668
 
POLYCHLORINATED BIPHENYLS
 

Sample ID: URS-A-22
 
Lab ID: 8950-0003-PCB
 

Isotopic Recovery Results 

Internal Standard: %  R
 
13 C-PCB-3 57
 
13 C-PCB-9 69
 
13 'C-PCB-28 72
 
13 C-PCB-37 83
 
13 'C-PCB-77 78
 
13 'C-PCB-101 74
 
13 C-PCB-118 71
 
13 C-PCB-105 69
 
13 C-PCB-126 69
 
13 'C-PCB-138 71
 
13 'C-PCB-156 75
 
13 'C-PCB-157 73
 
13 C-PCB-169 76
 
13C-PCB-180 73
 
13 'C-PCB-202 72
 
13 'C-PCB-194 66
 
13 'C-PCB-208 65
 
13 'C-PCB-209 63
 

Prespike Standard: % Rec. 
13 C-PCB-52 85
 
13 C-PCB-178 91
 

Dates Analyzed: 

DB-l: 8/22/00 

Analvst:BS Page 2 of 2
 

Qualifier 

Qualifier 

Reviewer: 

L-CVS
 



ALTA
 

EPEPAA METHOD 1668 
POLYCHL 

Sample ID: 
Lab ID: 
Matrix: 

Compound 
PCB-8 
PCB-18 
PCB-28 
PCB-44 
PCB-52 
PCB-66 
PCB-77 
PCB-81 
PCB-90/101 
PCB-118 
PCB-123 
PCB-105 
PCB-114 
PCB-126 
PCB-151 
PCB-128 
PCB-138 
PCB-153 
PCB-167 
PCB-156 
PCB-157 
PCB-169 
PCB-170 
PCB-180 
PCB-187 
PCB-189 
PCB-195 
PCB-206 
PCB-209 

Totals 
Total monoCB 
Total diCB 
Total triCB 
Total tetraCB 
Total pentaCB 
Total hexaCB 
Total heptaCB 
Total octaCB 
Total nonaCB 
Analyst:BS 

URS-A-23
8950-0004-PCB
MM5 Train

Cone. 
710 
840 
100 
93 
170 
1.6 
ND 
ND 
4.2 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

49 
2200 
2300 
680 
74 
1.1 
ND 
ND 
ND 

EDate Received: 8/17/00 
CDate Extracted: 8/18/00 
SSample Amount: Sample 

R.L. 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

Page 1 of 2 

QC Lot: LC0818M
 
Units: ng/sample
 

Qualifier 

Reviewer: 

L-CiM
 



ALTA
 

EPA METHOD 1668
 

POLYCHLORINATED BIPHENYLS
 
Sample ID: URS-A-23
 
Lab ID: 8950-0004-PCB
 

internal Standard: 
13,
 C-PCB-3 
13 C-PCB-9 
13C-PCB-28 
13C-PCB-37 
13
 C-PCB-77 
13 C-PCB-101 
13,
 C-PCB-118 
13
 C-PCB-105 
13 C-PCB-126 

C-PCB-138 
13 C-PCB-156 
13 C-PCB-157 
13 C-PCB-169 
13 C-PCB-180 
13 C-PCB-202 
13 C-PCB-194 
13
 C-PCB-208 
13
 C-PCB-209 

Prespike Standard: 
13 C-PCB-52 
13 C-PCB-178 

Dates Analyzed; 

DB-l: 8/22/00 

Analyst:BS 

Isotopic Recovery Results 

% R 

54
 

69
 

89
 

81
 

76
 

70
 

64
 

64
 

65
 

71
 

74
 

72
 

73
 

65
 

73
 

57
 

61
 

65
 

% Rec.
 

76
 

102
 

Page 2 of 2
 

Qualifier 

Qualifier 

L-ClS
 



EPA METHOD 1668
 

POLYCHLORINATED BIPHENYLS
 

Sample ID: 
Lab ID: 
Matrix: 

Compound 
PCB-8 
PCB-18 
PCB-28 
PCB-44 
PCB-52 
PCB-66 
PCB-77 
PCB-81 
PCB-90/101 
PCB-118 
PCB-123 
PCB-105 
PCB-114 
PCB-126 
PCB-151 
PCB-128 
PCB-138 
PCB-153 
PCB-167 
PCB-156 
PCB-157 
PCB-169 
PCB-170 
PCB-180 
PCB-187 
PCB-189 
PCB-195 
PCB-206 
PCB-209 

Totals 
Total monoCB 
Total diCB 
Total triCB 
Total tetraCB 
Total pentaCB 
Total hexaCB 
Total heptaCB 
Total octaCB 
Total nonaCB 
Analyst:BS 

URS-A-24 
8950-0005-PCB 
MM5 Train 

Cone.
 
280
 
520
 
200
 
92
 
160
 
2.2 
ND 
ND 
7.8 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

9.3 
820 
2000 
670 
90 
1.9 
ND 
ND 
ND 

Date Received: 8/17/00 
Date Extracted: 8/18/00 
Sample Amount: Sample 

R.L. 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

Page 1 of 2 

QC Lot: LC0818M
 
Units: ng/sample
 

Qualifier
 

Reviewer: 

L -Cl fe
 



__. ALTA
 

EPA METHOD 1668 
POLYCHLORINATED BIPHENYLS 

Sample ID: URS-A-24 
Lab ID: 8950-0005-PCB 

Internal Standard; 
13 C-PCB-3 
13 C-PCB-9 
13 C-PCB-28 

C-PCB-37 

C-PCB-77 
13,C-PCB-101 
13C-PCB-118 
13C-PCB-105 
13,C-PCB-126 
13C-PCB-138 
13C-PCB-156 
13C-PCB-157 
13C-PCB-169 
13 C-PCB-180 
13 C-PCB-202 
13, C-PCB-194 
13 C-PCB-208 
13 C-PCB-209 

Prespike Standard: 
13 C-PCB-52 
13 C-PCB-178 

Dates Analyzed: 

DB-l: 8/22/00 

Analyst:BS 

Isotopic Recovery Results 

% R 

52
 

67
 

62
 

79
 

76
 

73
 

67
 

68
 

66
 

71
 

76
 

75
 

72
 

69
 

75
 

63
 

65
 

69
 

%Rec.
 

89
 

101
 

Page 2 of 2 

Qualifier 

Qualifier 

Reviewer: 

L-Cll
 



ALTA
 

EPA METHOD 1668 
POLYCH1 

EP 

Sample ID: 
Lab ID: 
Matrix: 

Compound 
PCB-8 
PCB-18 
PCB-28 
PCB-44 
PCB-52 
PCB-66 
PCB-77 
PCB-81 
PCB-90/101 
PCB-118 
PCB-123 
PCB-105 
PCB-114 
PCB-126 
PCB-151 
PCB-128 
PCB-138 
PCB-153 
PCB-167 
PCB-156 
PCB-157 
PCB-169 
PCB-170 
PCB-180 
PCB-187 
PCB-189 
PCB-195 
PCB-206 
PCB-209 

Totals 
Total monoCB 
Total diCB 
Total triCB 
Total tetraCB 
Total pentaCB 
Total hexaCB 
Total heptaCB 
Total octaCB 
Total nonaCB 
Analyst;BS 

URS-A-25 
8950-0006-PCB 
MM5 Train 

Cone. 
650 
1100 
280 
140 
230 
6.9 
ND 
ND 
16 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

46 
2000 
3400 
1000 
160 
3.4 
ND 
ND 
ND 

Date Received: 8/17/00 
Date Extracted: 8/18/00 
Sample Amount: Sample 

R.L. 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

Page 1 of 2 

QC Lot: LC0818M
 
Units: ng/sample
 

Qualifier 

Reviewer: 

L-CI8
 



ALTA
 

EPA METHOD 1668
 
POLYCHLORINATED BIPHENYLS
 

Sample ID: URS-A-25
 
Lab ID: 8950-0006-PCB
 

Internal Standard: 
13
C-PCB-3
 
13
C-PCB-9
 
13,C-PCB-28
 
13
C-PCB-37
 
13C-PCB-77
 
13
C-PCB-101
 
13C-PCB-118
 
13
C-PCB-105
 
13
C-PCB-126
 
13
C-PCB-138
 
13
C-PCB-156
 
13C-PCB-157
 
13
 C-PCB-169
 
13
 C-PCB-180
 
13
 C-PCB-202
 
13
 C-PCB-194
 
13
 
C-PCB-208
 

13
 C-PCB-209
 

Prespike Standard: 
13
 C-PCB-52 
13
 C-PCB-178 

Isotopic Recovery Results 

% R 

43
 

59
 

54
 

69
 

69
 

71
 

52
 

52
 

48
 

63
 

63
 

63
 

58
 

68
 

79
 

51
 

64
 

67
 

% Rec.
 

70
 

78
 

Qualifier 

Qualifier 

Dates Analyzed:
 

DB-l: 8/23/00
 

AnalysttBS Page 2 of 2 Reviewer:
 



ALTA
 

EPA METHOD 1668
 

POLYCHLORINATED BIPHENYLS
 

Sample ID: 
Lab ID: 
Matrix: 

Compound 
PCB-8 
PCB-18 
PCB-28 
PCB-44 
PCB-52 
PCB-66 
PCB-77 
PCB-81 
PCB-90/101 
PCB-118 
PCB-123 
PCB-105 
PCB-114 
PCB-126 
PCB-151 
PCB-128 
PCB-138 
PCB-153 
PCB-167 
PCB-156 
PCB-157 
PCB-169 
PCB-170 
PCB-180 
PCB-187 
PCB-189 
PCB-195 
PCB-206 
PCB-209 

Totals 
Total monoCB 
Total diCB 
Total triCB 
Total tetraCB 
Total pentaCB 
Total hexaCB 
Total heptaCB 
Total octaCB 
Total nonaCB 
AnalystrBS 

URS-A-26 Date Received: 8/17/00 QC Lot: LC0818M 
8950-0007-PCB Date Extracted: 8/18/00 Units: rig/sample 
MM5 Train Sample Amount: Sample 

Cone. R.L. Qualifier 
94 1.0 
130 1.0 
90 1.0 
28 1.0 
45 1.0 
5.4 1.0 
ND 1.0 
ND 1.0 
11 1.0 

ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 

ND 1.0 
310 .0 
600 .0 
220 .0 
76 .0 
ND .0 
ND .0 
ND .0 
ND .0 

Page 1 of 2 Reviewer: 

L-CiO
 



EPA METHOD 1668 
POLYCHLORINATED BIPHENYLS 

Sample ID: URS-A-26 
Lab ID: 8950-0007-PCB 

Isotopic Recovery Results 

Internal Standard; %  R Qualifier 
13 C-PCB-3 41 
13 C-PCB-9 54 
13 C-PCB-28 47 
13, C-PCB-37 58 

C-PCB-77 63 
13C-PCB-101 59 
13C-PCB-118 42 
13C-PCB-105 44 
13C-PCB-126 40 
13C-PCB-138 54 
13C-PCB-156 56 
13 C-PCB-157 56 
13 C-PCB-169 51 
13 C-PCB-180 57 
13, C-PCB-202 64 
13 C-PCB-194 41 
13 C-PCB-208 50 
13 C-PCB-209 56 

Prespike Standard: % Rec. Qualifier 
13 C-PCB-52 87 
13 C-PCB-178 98 

Dates Analyzed:
 

DB-l: 8/23/00
 

Analyst:BS Page 2 of 2 Reviewer:
 

L-Ct\
 



ALTA
 

EPA METHOD 1668
 

POLYCHLORINATED BIPHENYLS
 

Sample ID: URS-A-27 Date Received: 8/17/00 QC Lot: LC0818M 
Lab ID: 8950-0008-PCB Date Extracted: 8/18/00 Units: ng/sample 
Matrix: MM5 Train Sample Amount: Sample 

Compound Cone. R.L. Qualifier 
PCB-8 81 1.0 
PCB-18 110 1.0 
PCB-28 68 1.0 
PCB-44 39 1.0 
PCB-52 62 1.0 
PCB-66 3.8 1.0 
PCB-77 ND 1.0 
PCB-81 ND 1.0 
PCB-90/101 9.5 1.0 
PCB-118 ND 1.0 
PCB-123 ND 1.0 
PCB-105 ND 1.0 
PCB-114 ND 1.0 

PCB-126 ND 1.0 
PCB-151 ND 1.0 
PCB-128 ND 1.0 
PCB-138 ND 1.0 
PCB-153 ND 1.0 
PCB-167 ND 1.0 
PCB-156 ND 1.0 
PCB-157 ND 1.0 
PCB-169 ND 1.0 
PCB-170 ND 1.0 
PCB-180 ND 1.0 
PCB-187 ND 1.0 
PCB-189 ND 1.0 
PCB-19S ND 1.0 
PCB-206 ND 1.0 
PCB-209 ND 1.0 

Totals 
Total monoCB ND 1.0 
Total diCB 270 1.0 
Total triCB 500 1.0 
Total tetraCB 290 1.0 
Total pentaCB 80 1.0 
Total hexaCB ND 1.0 
Total heptaCB ND 1.0 
Total octaCB ND 1.0 
Total nonaCB ND 1.0 

Analyst:BS Page 1 of 2 Reviewer: 



ALTA
 

EPA METHOD 1668
 
POLYCHLORINATED BIPHENYLS
 

Sample ID: URS-A-27
 
Lab ID: 8950-OOQ8-PCB
 

Internal Standard: 
13
C-PCB-3
 
13
C-PCB-9
 
3C-PCB-28 
13
C-PCB-37
 
13
C-PCB-77
 
13

C-PCB-101
 

3C-PCB-118 
13

C-PCB-105
 

13
C-PCB-126
 
13,
C-PCB-138
 
13
C-PCB-156
 
13,
C-PCB-157
 
13
 C-PCB-169
 
13
 C-PCB-180
 
13
 C-PCB-202
 
13,
 C-PCB-194
 
13
 C-PCB-208
 
13
 C-PCB-209
 

Prespike Standard: 
13 C-PCB-52 
13 C-PCB-178 

Dates Analyzed: 

DB-l: 8/23/00 

Analyst;BS 

Isotopic Recovery Results 

% R 

52
 

69
 

80
 

78
 

85
 

76
 

60
 

59
 

61
 

74
 

75
 

78
 

71
 

73
 

81
 

54
 

64
 

70
 

% Rec.
 

83
 

104
 

Page 2 of 2
 

Qualifier 

Qualifier 

Reviewer: 

L-CZ3
 



ALTA
 

EPA METHOD 1668
 

POLYCHLORINATED BIPHENYLS
 

Sample ID: 
Lab ID: 
Matrix: 

Compound 
PCB-8 
PCB-18 
PCB-28 
PCB-44 
PCB-52 
PCB-66 
PCB-77 
PCB-81 
PCB-90/101 
PCB-118 
PCB-123 
PCB-105 
PCB-114 
PCB-126 
PCB-151 
PCB-128 
PCB-138 
PCB-153 
PCB-167 
PCB-156 
PCB-157 
PCB-169 
PCB-170 
PCB-180 
PCB-187 
PCB-189 
PCB-195 
PCB-206 
PCB-209 

Totals 
Total monoCB 
Total diCB 
Total triCB 
Total tetraCB 
Total pentaCB 
Total hexaCB 
Total heptaCB 
Total octaCB 
Total nonaCB 
AnalystrBS 

URS-B-2 
8950-0009-PCB 
MM5 Train 

Cone.
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 

ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 

Date Received: 8/17/00 
Date Extracted: 8/18/00 
Sample Amount: Sample 

R.L. 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

Page 1 of 2 

QC Lot: LC0818M
 
Units: ng/sample
 

Qualifier 

Reviewer: 



ALTA 

EPA METHOD 1668 

Sample ID: 
Lab ID: 

POLYCHLORINATED BIPHENYLS 
URS-B-2 
8950-0009-PCB 

Isotopic Recovery Results 

Internal Standard: %  R Qualifier 
13 C-PCB-3 50 
13, C-PCB-9 66 

3C-PCB-28 91 
13 C-PCB-37 75 
13 C-PCB-77 74 
13. C-PCB-101 76 
13 C-PCB-118 60 
13 C-PCB-105 57 
3C-PCB-126 57 
13, C-PCB-138 69 
13 C-PCB-156 74 
13 C-PCB-157 76 
13 C-PCB-169 68 
13 C-PCB-180 69 
13 C-PCB-202 76 
13 C-PCB-194 53 
13 C-PCB-208 61 
13 C-PCB-209 70 

Prespike Standard: %Rec. Qualifier 
13 C-PCB-52 90 
13 C-PCB-178 105 

Dates Analyzed: 

DB-l: 8/23/00 

Analyst:BS Page 2 of 2 Reviewer: 



ALTA 

DATA QUALIFIERS & ABBREVIATIONS 

A

B

C

D

E

F

G

H

I

 The amount detected is below the Method 
Calibration Limit 

 This compound was also detected in the blank. 

 The amount detected is less than five times the Method 
Quantitation Limit 

 The amount reported is the maximum possible concentration. 

 The detection limit was raised above the Method Quantitation 
Limit due to chemical interference's. 

 This result has been confirmed on a DB-225 column. 

 This result has been confirmed on a SP-2331 column. 

 The signal-to-noise ratio is greater than 10:1. 

 Chemical Interference 

Cone.

D.L.

NA

S/N

*

ND

 Concentration 

 Detection Limit 

 Not applicable 

 Signal-to-noise 

 See Cover Letter 

 Not Detected 

MFC Maximum Possible Concentration 

L-Czfc
 



CURRENT CERTIFICATIONS
. ... .

 — 
 ALTA 

Bureau of Reclamation-Mid-Pacific Region~-(MP-470, Res-1.10) 

Commonwealth of Kentucky—(Certificate No. 90063) 

Commonwealth of Virginia—(Certificate No. 00013) 

State of Alaska, Department of Environmental Conservation—(Certificate No. OS-00197) 

State of Arkansas, Department of Health—(Approval granted through CA certification) 

State of Arkansas, Department of Environmental Quality— 

State of California—(Certificate No. 1640) 

State of Connecticut—(Certificate No. PH-0182) 

State of Florida—(Certificate No. 87456) 

State of Louisiana—(Certificate No. 98-33) 

State of Mississippi—(Approval granted through CA certification) 

State of Nevada—(Certificate No. CA413) 

State of New York, Department of Health—(Certificate No. 11411) 

State of North Carolina—(Certificate No. 06700) 

State of North Dakota, Department of Health—(Certificate No. R-078) 

State of Oregon— 

State of Pennsylvania—(Certificate No. 68-490) 

State of South Carolina—(Certificate No. 87002001) 

State of Texas — (Certificate No. TX247-2000A) 

State of Tennessee—(Certificate No. 02996) 

State of Utah—(Certificate No. E-201) 

State of Washington, Department of Ecology—(Certification No. C091) 

State of Wisconsin—(Certificate No. 998036160) 

State of Wyoming—(Ref: 8ES-LB) 

U.S. Army Corps of Engineers 

U.S. 5 EPA Region 

May 2000 

L-CZ1
 



RADIAN INTERNATIONAL 

PROJECT 

SITE 

LO 

Chain of Custody Record 
Page 

PREPARED BY (Siign t̂arw) *vT^C -- *) 

r-
i 

r> 

FIELD SAMPLE I.D. SAMPLE 
MATRIX 

DATE/TIME 

^ -Tesl 

REMARKS 

ucs 

A 
8-2 

REMARKS 

RECEIVED BY: DATE TIME RELINQUISHED BY: DATE TIME RECEIVED BY: DATE TIME RELINQUISHED BY: DATE TIME 

RECEIVEIL6QR LABORATORY BY: lATE TIME AIRBILL NO.

LAB USE ONLY 

 OPENED BY: DATE TIME TEMP°C SEAL # CONDITION 

REMARKS: 



.^. ~. «—->" i= - i f  a hK f-OSTER UKSELER BOSTON TO 9151245^8907 5 P.09/21 

Statement of Work 

Table 
NOAA and WHO List 

Analyte 
2,4'-DiCB 

2,5,2'-TriCB 
2,4,4'-TriCB 

2.3.6.2'-TetraCB 
2;5,2',5--TctraCB 
2.4,3',41-TetraCB 
3,4,3',4--TetraCB 
3,4,5,4'-TctraCB 

2.4t5~.2'.5--PentaCB 
2,3.4>3',4t-PentaCB 
2.3.4,5,4'-PentaCB 
2.4.5.3',4'-PentaCB 
3,4!5.2t,41-Pei«aCB 
3A5,3\4t-PentaCB 

2,3.4.r.3',Jf-HexaCB 
2,3,4,21,4-,5<-HexaCB 
2.4,5,2i.41.51-HexaCB 
2.3.4.5.3-,^-HexaCB 
2,3,4,31.41,51-HexaCB 
2.4.5.31.4\5'-HexaCB 
3,4,5.3',4-^-HcxaCB 

2.3,4.5,2>,3',41-HeptaCB 
2,3,4,5.2-,4\5--HeptaCB 
2,3,5.6,2I,4t,51-HeptaCB 
2 :A* •>>."<.51 T7<-ptaCr 

2,3,4,5,6.2<,31.<'-OctaCB 
2,3,4.5. e^^'.^S'-NonaCB 

Deca-CB 

] 
of PCB Congeners 

BZZ NOAA 
8 X 
13 X 
28 X 
44 X 
52 X 
66 X 
77 
81 
101 X 
105 X 

. 114 
118 X 
123 
126 
128 X 
13S X 
153 X 
156 
157 
167 
169 
170 X 
ISO X 
187 X 
189 
195 X 
206 X 
209 X 

WHO
 

X
X 

X
X
X
X
X 

X
X
X
X
X
X
 

detail the minimum quality control criteria used to measure acceptability of the method 
performance. At a minimum these documents will include the following: 

/rr I L . Procedure and documentation for the preparation of anaJyte free sample media 
6« f O~G> • Procedure for receiving and storing samples and sample extracts 
6trf ~1 & * Procedure for reporting laboratory data, including documentation of the ability to 

provide electronic data deliverables in the required format. 
•	 Procedure for implementing and maintaining Y2K compliance for all aspects of 

laboratory operations. 
60 * Reporting limits for PCB homologue groups and selected congeners 

•	 Initial and continuing calibration frequency, target analyte list, concentration, and 
acceptance criteria 

•	 Surrogate compound list, concentration, and acceptable recovery limits 
•	 Internal standard compound list, concentration, and acceptable recovery limits 
•	 Cleanup recovery standard compound list, concentration, and acceptable recovery 

limits 

FOSTER WHEE1_ER ENVIRONMENTAL CORPORATION 

L-C21 

http:�>>."<.51


STANDARD OPERATING PROCEDURE 

Attachment 10.B.1 

SAMPLE LOG-IN CHECKLIST 

ALTA Project No.:	 Client/Protocol No. 

1.	 Date Samples Arrived: *t/' f / '^ O Initials: f /yrs£- Location: uU f^' 1 

2.	 Time / Date logged in: cZ~(~~) "O*5 /H^O Initials: /^*^^ Location: î r^^( 
_
 

^=--— ^
 
3.	 Samples Arrived By. (circle) /-TedE>iX UPS World Courier Other: 

^-— ̂ > ^ 4.	 Shipping Preservation: (circle) Ice /('Blue Ice j Dry Ice / None Temp °C </ 

YES NO NA 

5.	 Shipping Container(s) Intact"? If not. describe condition in comment section. K 

6.	 Shipping Container(s) Custody Seals Present? 
^C 

Intact? If not intact, describe condition in comment section. xT 
7.	 Shipping Documentation Present? (circle) Shipping Label (Airbill J) 

Tracking Number Fedrx.'flllD jbSlbl Dfilfl | 

*8.	 Sample Custody Seal(s) Present? No. of Seals or Seal No. 

Intact? -If not intact, describe condition in comment section. ^ /c 
9.	 Sample Container Intact? If no, indicate sample condition in comment section. 

?< 

10.	 Chain of Custody (COC) or other Sample Documentation Present? *£ 
1 1 .	 COC/Documentation Acceptable? If no, complete COC Anomaly Form. 

->^	 -î ^ * 
12. Shipping Container (circle)L^AlTA )	 Client x~~Retain)pr Return or Disposed 

13.	 Container(s) and/or Bottle(s) Requested? *c 
14.	 Sample Control Check In/Out Log Completed? (HRMS Only) 

^ K15.	 Drinking Water Sample? (HRMS Only) If yes. Acceptable Preservation? Y or N 

Preservation Info From? (circle) COC or Sample Container or None Noted 

16.	 Number of Samples Received: /^r' 

Name. Date Samples Reconciled: 
(Signature Required for LCMS Only) 

Comments: 

SOP* CH10BM2. Page 4 of 6 

L-C30
 



ALTA 
August 29, 2000 

Alta Batch I.D.: 8944 

Mr. Eric Anderson
 
Radian Corporation
 
8501 Mo-Pac Blvd.
 
Austin, TX 78720
 

Dear Mr. Anderson, 

Enclosed are the results for twenty MM5 trains received at Alta Analytical Laboratory on August 
17, 2000. This work was authorized under your BOA #AO6 and Work Order #75666l.UA. These 
trains were extracted and analyzed using EPA Method 1668for PCB congeners and Total PCB's 
(as per your attached list) using High Resolution Mass Spectrometry (HRMS). A standard 
turnaround time was requested for this work. 

The following report consists of a Sample Inventory (Section I), Analytical Results (Section n) and 
the Appendix. The Appendix contains a copy of the chain-of-custody, a list of data qualifiers and 
abbreviations, our current certifications, copies of the raw data. 

If you have any questions regarding this report please feel free to contact me. 

Sincerely, 

(obert S. Mitzel'
 
Vice-President of HRMS Operations
 

1-C3I
 
Alta Analytical Laboratory Inc. 

lober  Pai5070 Robertt JJ.. MathewMathewss Parkway 
957El DoradDoradoo HillsHills,, CCAA 95762
 

FAX (916) 933-0940
 

http:75666l.UA


ALTA
 

Sample Inventory Report: MM5 Sampling Train
 

IVoject No.: 8944 
Date Rcc.: 8/16/00 

Lab. Sample ID 

001 
002 
003 
004 
005 
006 
007 
008 
009 
010 
O i l 
012 
013 
014 
015 
016 
017 
018 
019 
020 

Project Name:

Client Sample ID 
URS-A-I 
URS-A-2 
URS-A-3 
URS-B-1 
URS-A-4 
URS-A-5 
URS-A-6 
URS-A-7 
URS-A-8 
URS-A-9 
URS-A-IO 
URS-A-11 
URS-A-12 
URS-A-13 
URS-A-14 
URS-A-15 
URS-A-16 
URS-A-I 7 
URS-A-18 
URS-A-I 9 

 New Bedford Harbor 

Component ID 
XAD
 
XAD
 
XAD
 
XAD
 
XAD
 
XAD
 
XAD
 
XAD
 
XAD
 
XAD
 
XAD
 
XAD
 
XAD
 
XAD
 
XAD
 
XAD
 
XAD
 
XAD
 
XAD
 
XAD
 

L-C32
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SECTION H.
 

L-CS2,
 



ALTA
 

EPA METHOD 1668 
POLYCHLORINATED BIPHENYLS 

Method Blank Date Received: NA OCLot;LC0821M 
Lab ID: 8944-MB Date Extracted: 8/21/00 ite: ng/sampje 
Matrix: MM5 Train Sample Amount: Sample 

Compound Cone. R.L. Qualifier 
PCB-8 ND 1.0 
PCB-18 ND 1.0 
PCB-28 ND 1.0 
PCB-44 ND 1.0 
PCB-52 ND 1.0 
PCB-66 ND 1.0 
PCB-77 ND 1.0 
PCB-81 ND 1.0 
PCB-90/101 ND 1.0 
PCB-118 ND 1.0 
PCB-123 ND 1.0 
PCB-105 ND 1.0 
PCB-114 ND 1.0 
PCB-126 ND 1.0 
PCB-151 ND 1.0 
PCB-128 ND 1.0 
PCB-138 ND 1.0 
PCB-153 ND 1.0 
PCB-167 ND 1.0 
PCB-156 ND 1.0 
PCB-157 ND 1.0 
PCB-169 ND 1.0 
PCB-170 ND 1.0 
PCB-180 ND 1.0 
PCB-187 ND 1.0 
PCB-189 ND 1.0 
PCB-195 ND 1.0 
PCB-206 ND 1.0 
PCB-209 ND 1.0 

Totals 
Total monoCB ND 1.0 
Total diCB ND 1.0 
Total triCB ND 1.0 
Total tetraCB ND 1.0 
Total pentaCB ND 1.0 
Total hexaCB ND 1.0 
Total heptaCB ND 1.0 
Total octaCB ND 1.0 
Total nonaCB ND 1.0 
Analyst:BS Page 1 of 2 Reviewer: 

L-C34
 



A,
 
ALTA 

Method Blank 
Lab ID: 

EPA METHOD 1668 
POLYCHLORINATED BIPHENYLS 

8944-MB 

Isotopic Recovery Results 

Internal Standard: 
13C-PCB-3 
13C-PCB-9 

C-PCB-28 

C-PCB-37 
13C-PCB-77 

13 

13 

13 

13 

13, 

C-PCB-101 

C-PCB-118 
'C-PCB-105 

13, 

13 

13 

C-PCB-126 

C-PCB-138 

C-PCB-156 

C-PCB-157 
13 

13, 

13 

13 

13 

13 

C-PCB-169 

C-PCB-180 

C-PCB-202 

C-PCB-194 

C-PCB-208 

C-PCB-209 

%  R 

51 

69 

87 

85 

82 

81 

107 

107 

94 

84 

81 

81 

68 

88 

98 

130 

106 

97 

Qualifier 

Prespike Standard; 
13 

13 

C-PCB-52 

C-PCB-178 

Qualifier 

Dates Analyzed: 

DB-l: 8/24/00 

Analyst: BS Page 2 of 2 Reviewer: 



EPA METHOF )1668 
POLYCHLORINATED BIPHENYLS 

LCS1/LCS2 RESULTS Date Received: NA 
Lab ID: 8944-LCS1/LCS2 Date Extracted: 8/21/00 
Matrix: MM5 Sample Amount: Sample 

LCS1 LCS2 
Compound %R %R 
PCB-8 110 113 
PCB-18 81 84 
PCB-28 118 120 
PCB-44 103 98 
PCB-52 105 95 
PCB-66 116 107 
PCB-77 104 98 
PCB-81 103 97 
PCB-90/101 99 101 
PCB-118 123 121 
PCB-123 116 115 
PCB-105 116 116 
PCB-114 120 123 
PCB-126 112 108 
PCB-151 128 115 
PCB-128 110 106 
PCB-138 108 108 
PCB-153 113 110 
PCB-167 108 106 
PCB-156 111 114 
PCB-157 113 113 
PCB-169 107 107 
PCB-170 109 108 
PCB-180 103 104 
PCB-187 114 114 
PCB-189 103 101 
PCB-195 127 126 
PCB-206 114 112 
PCB-209 105 105 
AnalvstrBS Page 1 of '2 

ALTA
 

ICALID: 11668 
QC Lot: LC0821M 
Units: NA 

RPD % 
2.7 
3.6 
1.7 
5.0
 
10
 
8.1 
5.9 
6.0 
2.0 
1.6 

0.87 
0.0 
2.6 
3.6
 
11
 
3.7 
0.0 
2.7 
1.9 
2.7
 
0
 
0
 

0.92 
0.97 
0.0 
3.8 
0.79 
1.8 
0.0
 

Reviewer:
 



ALTA 

EPA METHOD 1668 
POLYCHLORINATED BIPHENH 

LCS1/LCS2 RESULTS 
Lab ID: 8944-LCS1/LCS2 

Internal Standard: 
13C-PCB-3 
13C-PCB-9 
13C-PCB-28 
13C-PCB-37 

"C-PCB-77 
13C-PCB-101 
13C-PCB-118 
13C-PCB-105 

"C-PCB-126 

"C-PCB-138 

"C-PCB-156 
13C-PCB-157 

"C-PCB-169 
13C-PCB-180 
13C-PCB-202 
13C-PCB-194 
13C-PCB-208 
13C-PCB-209 

Dates Analyzed: 

DB-1: 8/24/00 

Isotopic 
LCS1 
%R 

48 

63 

63 

70 

73 

71 

78 

82 

74 

67 

67 

65 

57 

77 

92 

102 

87 

81 

Recovery Results 
LCS2 
%R 

41 

53 

49 

53 

62 

57 

67 

68 

60 

57 

53 

54 

46 

61 

72 

84 

72 

67 

Analyst:BS Page 2 of 2 Reviewer; 

L-C31
 



ALTA
 

EPA METHOD 1668
 
POLYCHLORINATED BIPHENYLS
 

Sample ID: 
Lab ID: 
Matrix: 

Compound 
PCB-8 
PCB-18 
PCB-28 
PCB-44 
PCB-52 
PCB-66 
PCB-77 
PCB-81 
PCB-90/101 
PCB-118 
PCB-123 
PCB-105 
PCB-114 
PCB-126 
PCB-151 
PCB-128 
PCB-138 
PCB-153 
PCB-167 
PCB-156 
PCB-157 
PCB-169 
PCB-170 
PCB-180 
PCB-187 
PCB-189 
PCB-195 
PCB-206 
PCB-209 

Totals 
Total monoCB 
Total diCB 
Total triCB 
Total tetraCB 
Total pentaCB 
Total hexaCB 
Total heptaCB 
Total octaCB 
Total nonaCB 
Analyst:MS 

URS-A-1 
8944-0001-PCB 
MM5 Train 

Cone.
 
15
 
160
 
280
 
370
 
640
 
ND
 
ND
 
ND
 
50
 
1.5 
ND 
ND 
ND 
ND 
3.2 
ND 
1.4 
1.4 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
170 
1600 
2800 
320 
27 
ND 
ND 
ND 

Date Received: 8/16/00 
Date Extracted: 8/21/00 
Sample Amount: Sample 

R.L. 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

Page 1 of 2 

QCLot:LCQ82_LM
 
Units: ng/sample
 

Qualifier 

Reviewer 
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ALTA 

Sample ID: 
Lab ID: 

V EPA METHOD 1668 
POLYCHLORINATED BIPHENYLS 

URS-A\20; 
8944-OOftl-PCB 

Isotopic Recovery Results 

internal Standard: %  R Qualifier 

"C-PCB-3 40 

"C-PCB-9 58 
13 C-PCB-28 74 
13 C-PCB-37 65 
13 C-PCB-77 69 
13 C-PCB-101 68 
13 C-PCB-118 95 
13 C-PCB-105 93 
13 C-PCB-126 85 
13 
C-PCB-138 73 

13 C-PCB-156 71 
13, C-PCB-157 69 
13 C-PCB-169 61 
13, C-PCB-180 71 
13, C-PCB-202 80 
13, C-PCB-194 112 
13 C-PCB-208 92 
13 
C-PCB-209 80 

Prespike Standard; Qualifier 
13 C-PCB-52 
13 C-PCB-178 

Dates Analyzed; 

DB-1: 8/25/00 

Analvst:MS Page 2 of2 Reviewer: 



ALTA
 

/EPEPA METHOD 1668 
POLYCHI 

Sample ID: URS-A-2 Date Received: 8/16/00 OCLot:LC0821M 
Lab ID: 8944-0002-PCB Date Extracted: 8/21/00 Units: ng/sample 
Matrix: MM5 Train Sample Amount: Sample 

Compound Cone. R.L. Qualifier 
PCB-8 84 1.0 
PCB-18 140 1.0 
PCB-28 71 1.0 
PCB-44 22 1.0 
PCB-52 93 1.0 
PCB-66 2.5 1.0 
PCB-77 ND 1.0 
PCB-81 ND 1.0 
PCB-90/101 3.6 1.0 
PCB-118 ND 1.0 
PCB-123 ND 1.0 
PCB-105 ND 1.0 
PCB-114 ND 1.0 
PCB-126 ND 1.0 
PCB-151 ND 1.0 
PCB-128 ND 1.0 
PCB-138 ND 1.0 
PCB-153 ND 1.0 
PCB-167 ND 1.0 
PCB-156 ND 1.0 
PCB-157 ND 1.0 
PCB-169 ND 1.0 
PCB-170 ND 1.0 
PCB-180 ND 1.0 
PCB-187 ND 1.0 
PCB-189 ND 1.0 
PCB-195 ND 1.0 
PCB-206 ND 1.0 
PCB-209 ND 1.0 

Totals 
Total monoCB 7.7 1.0 
Total diCB 350 1.0 
Total triCB 580 1.0 
Total tetraCB 310 1.0 
Total pentaCB 23 1.0 
Total hexaCB 1.6 1.0 
Total heptaCB ND 1.0 
Total octaCB ND 1.0 
Total nonaCB ND 1.0 
Analvst:MS Page 1of 2 Reviewer:] 



v EPA METHOD 1668 
POLYCHLORINATED BIPHENYLS 

Sample ID: URS-A-2d 
Lab ID: 8944-0002-PCB 

Isotopic Recovery Results 

internal Standard: %  R Qualifier 
13C-PCB-3 46 

C-PCB-9 13 
68 

C-PCB-28 13 
83 

13C-PCB-37 71 
13C-PCB-77 77 

C-PCB-101 13 78 

C-PCB-118 13 
107 

C-PCB-105 13 
104 

C-PCB-126 13 
97 

C-PCB-138 13 
82 

C-PCB-156 13 
79 

13C-PCB-157 79 
13 C-PCB-169 68 
13 C-PCB-180 85 

C-PCB-202 94 
13 C-PCB-194 134 
13 C-PCB-208 108 
13 C-PCB-209 94 

Prespike Standard; 
13 

13 

C-PCB-52 

C-PCB-178 

Qualifier 

Dates Analyzed: 

DB-l:

AnalystiMS 

 8/25/00 

Page 2 of 2 Reviewer: 



ALTA
 

Sample ID: 
Lab ID: 
Matrix: 

Compound 
PCB-8 
PCB-18 
PCB-28 
PCB-44 
PCB-52 
PCB-66 
PCB-77 
PCB-81 
PCB-90/101 
PCB-118 
PCB-123 
PCB-105 
PCB-114 
PCB-126 
PCB-151 
PCB-128 
PCB-138 
PCB-153 
PCB-167 
PCB-156 
PCB-157 
PCB-169 
PCB-170 
PCB-180 
PCB-187 
PCB-189 
PCB-195 
PCB-206 
PCB-209 

Totals 
Total monoCB 
Total diCB 
Total triCB 
Total tetraCB 
Total pentaCB 
Total hexaCB 
Total heptaCB 
Total octaCB 
Total nonaCB 
Analyst;MS 

EPA METHOD 1668 

POLYCHLORINATED BIPHENYLS 

URS-A-3 Date Received: 8/16/00 OCLot;LC0821M 
8944-0003-PCB Date Extracted: 8/21/00 Units: ng/sample 
MM5 Train Sample Amount: Sample 

Cone. R.L. Qualifier 
25 1.0 
66 1.0 
32 1.0 
13 1.0 
51 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
2.1 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 

ND 1.0 
120 1.0 
270 1.0 
170 1.0 
14 1.0 

ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 

Page 1 of 2 Reviewer: 



EPA METHOD 1668 
PNOLYCHLORINATED BIPHENYLS 

Sample ID: URS-A-JO 
Lab ID: 8944-0003-PCB 

Isotopic Recovery Results 

Internal Standard: % R 
13
 C-PCB-3 41
 
13 C-PCB-9 56
 

C-PCB-28 68
 

C-PCB-37 54
 
13 C-PCB-77 56
 
13 C-PCB-101 59
 
13 C-PCB-118 82
 

C-PCB-105 83
 

C-PCB-126 75
 
13 C-PCB-138 63
 
13,
 C-PCB-156 63
 
13,
 C-PCB-157 60
 
13,
 C-PCB-169 53
 
13,
 C-PCB-180 60
 
13 C-PCB-202 65
 
13 C-PCB-194 97
 
13
 C-PCB-208 78
 
13 
C-PCB-209 66
 

Prespike Standard: 
13,
 C-PCB-52 
13 C-PCB-178 

Dates Analyzed: 

DB-l: 8/2S/00 

Analyst:MS Page 2 of 2
 

Qualifier 

Qualifier 

Reviewer: 



ALTA
 

El EPA METHOD 1668 
POLYCF POLYCHLORINATED BIPHENYLS 

Sample ID: 
Lab ID: 
Matrix: 

Compound 
PCB-8 
PCB-18 
PCB-28 
PCB-44 
PCB-52 
PCB-66 
PCB-77 
PCB-81 
PCB-90/101 
PCB-118 
PCB-123 
PCB-105 
PCB-114 
PCB-126 
PCB-151 
PCB-128 
PCB-138 
PCB-153 
PCB-167 
PCB-156 
PCB-157 
PCB-169 
PCB-170 
PCB-180 
PCB-187 
PCB-189 
PCB-195 
PCB-206 
PCB-209 

Totals 
Total monoCB 
Total diCB 
Total triCB 
Total tetraCB 
Total pentaCB 
Total hexaCB 
Total heptaCB 
Total octaCB 
Total nonaCB 
Analyst: MS 

URS-B-1 
8944-0004-PCB 
MM5 Train 

Cone. 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
1.4 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Date Received: 8/16/00 
Date Extracted: 8/21/00 
Sample Amount: Sample 

R.L. 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

Page 1 of 2 

OCLot;LC0821M
 
Units: ng/sample
 

Qualifier 

Reviewer: 

L -CMM
 



ALTA
 

EPA METHOD 1668 
POLYCHLORINATED BIPHENYLS 

Sample ID: URS-A-20 
Lab ID: 8944-0004-PCB 

Isotopic Recovery Results 

Internal Standard: %  R Qualifier 

C-PCB-3 13 
39 

'C-PCB-9 13 
57 

'C-PCB-28 
13 

58 

'C-PCB-37 13 
59 

'C-PCB-77 13 
58 

'C-PCB-101 
13 

62 

'C-PCB-118 
13 

88 

'C-PCB-105 
13 

87 

'C-PCB-126 80 

'C-PCB-138 67 

'C-PCB-156 13 
66 

'C-PCB-157 13 
64 

'C-PCB-169 13 
58 

'C-PCB-180 13 
62 

'C-PCB-202 13 
69 

UC-PCB-194 98 
13C-PCB-208 79 

"C-PCB-209 67 

PresDike Standard: Qualifier 
13, 

C-PCB-52 
13, C-PCB-178 

Dates Analyzed; 

DB-l: 8/25/00 

Analyst:MS Page 2 of2 Reviewer: 



ALTA
 

El  1668 EPA METHOD

POLYCI POLYCHLORINATED BIPHENYLS 

Sample ID: 
Lab ID: 
Matrix: 

Compound 
PCB-8 
PCB-18 
PCB-28 
PCB-44 
PCB-52 
PCB-66 
PCB-77 
PCB-81 
PCB-90/101 
PCB-118 
PCB-123 
PCB-105 
PCB-114 
PCB-126 
PCB-151 
PCB-128 
PCB-138 
PCB-153 
PCB-167 
PCB-156 
PCB-157 
PCB-169 
PCB-170 
PCB-180 
PCB-187 
PCB-189 
PCB-195 
PCB-206 
PCB-209 

Totals 
Total monoCB 
Total diCB 
Total triCB 
Total tetraCB 
Total pentaCB 
Total hexaCB 
Total heptaCB 
Total octaCB 
Total nonaCB 
Analvst:MS 

URS-A-4 
8944-0005-PCB 
MM5 Train 

Cone.
 
57
 
57
 
2.7
 
3.2
 
9.4
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 

8.4 
210 
130 
33 
1.2 
ND 
ND 
ND 
ND 

Date Received: 8/16/00 
Date Extracted: 8/21/00 
Sample Amount: Sample 

R.L. 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

Page 1 of 2 

OCLot:LC0821M
 
Units: ng/sample
 

Qualifier 

Reviewer: 



ALTA
 

EPA METHOD 1668
 
POLYCHLORINATED BIPHENYLS
 

Sample ID: URS-A-20
 
Lab ID: 8944-0005-PCB
 

Internal Standard: 

"C-PCB-3 
13
C-PCB-9
 
13

C-PCB-28
 

13
C-PCB-37
 
13,
C-PCB-77
 
13,
C-PCB-101
 
13
 C-PCB-118
 
13,
 C-PCB-105
 
13,
C-PCB-126
 
13
C-PCB-138
 
13
C-PCB-156
 

C-PCB-157
 
13
 C-PCB-169 
13
 C-PCB-180 
13
 C-PCB-202 
13
 C-PCB-194 
13
 C-PCB-208 
13
 C-PCB-209 

Prespike Standard; 
13 C-PCB-52 
13 C-PCB-178 

Dates Analyzed; 

DB-l: 8/25/00 

AnalysttMS 

Isotopic Recovery Results 

%  R Qualifier 

40
 

59
 

61
 

60
 

65
 

69
 

91
 

92
 

86
 

70
 

70
 

66
 

62
 

68
 

74
 

106
 

85
 

73
 

Qualifier 

Page 2 of 2 Reviewer? 

L-cqi
 



ALTA 

EPA METHOD 1668 
POLYCHLORINATED BIPHENYLS 

Sample ID: 
Lab ID: 
Matrix: 

Compound 
PCB-8 
PCB-18 
PCB-28 
PCB-44 
PCB-52 
PCB-66 
PCB-77 
PCB-81 
PCB-90/101 
PCB-118 
PCB-123 
PCB-105 
PCB-114 
PCB-126 
PCB-151 
PCB-128 
PCB-138 
PCB-153 
PCB-167 
PCB-156 
PCB-157 
PCB-169 
PCB-170 
PCB-180 
PCB-187 
PCB-189 
PCB-195 
PCB-206 
PCB-209 

Totals 
Total monoCB 
Total diCB 
Total triCB 
Total tetraCB 
Total pentaCB 
Total hexaCB 
Total heptaCB 
Total octaCB 
Total nonaCB 
AnalysCMS 

URS-A-5
8944-0006-PCB
MM5 Train

Cone. 
120 
160 
5.0 
11 
29 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

22 
420 
320 
100 
3.4 
ND 
ND 
ND 
ND 

 Date Received: 8/16/00 
 Date Extracted : 8/21/00 

 Sample Amount: Sample 

R.L. 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

Page 1 of 2 

QCLot:LCQ821M
 
Units: ng/sample
 

Qualifier 

Reviewer: 



AUTA 

EPA METHOD 1668 

Sample ID: 
Lab ID: 

POLYCHLORINATED BIPHENYLS 
URS-A-20 
8944-0006-PCB 

Isotopic Recovery Results 

Internal Standard: %  R Qualifier 
13C-PCB-3 46 
13,C-PCB-9 53 
13 C-PCB-28 63 
13, 'C-PCB-37 56 
13C-PCB-77 48 
13,C-PCB-101 55 

C-PCB-118 65 

C-PCB-105 64 

C-PCB-126 65 

C-PCB-138 56 
13 C-PCB-156 63 
13, C-PCB-157 58 
13 C-PCB-169 60 
13 C-PCB-180 46 
13 C-PCB-202 47 
13 C-PCB-194 589 
13 C-PCB-208 54 
13 C-PCB-209 50 

Prespike Standard; % Rec. Qualifier 
13 C-PCB-52 114 
13 C-PCB-178 102 

Dates Analyzed; 

DB-l: 8/25/00 

Analyst: MS Page 2 of 2 Reviewer: 



ALTA
 

EPA METHOD 1668
 
POLYCHLORINATED BIPHENYLS
 

Sample ID: 
Lab ID: 
Matrix: 

Compound 
PCB-8 
PCB-18 
PCB-28 
PCB-44 
PCB-52 
PCB-66 
PCB-77 
PCB-81 
PCB-90/101 
PCB-118 
PCB-123 
PCB-105 
PCB-114 
PCB-126 
PCB-151 
PCB-128 
PCB-138 
PCB-153 
PCB-167 
PCB-156 
PCB-157 
PCB-169 
PCB-170 
PCB-180 
PCB-187 
PCB-189 
PCB-195 
PCB-206 
PCB-209 

Totals 
Total monoCB 
Total diCB 
Total triCB 
Total tetraCB 
Total pentaCB 
Total hexaCB 
Total heptaCB 
Total octaCB 
Total nonaCB 
Analvst:MS 

URS-A-6 
8944-0007-PCB 
MM5 Train 

Cone. 
120 
150 
11 
19 
46 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

16 
370 
360 
160 
10 

ND 
ND 
ND 
ND 

Date Received: 8/16/00 
Date Extracted: 8/21/00 
Sample Amount: Sample 

R.L. 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

Page 1 of 2 

OCLot:LC0821M
 
Units: ng/sample
 

Qualifier 

Reviewer: 



ALTA
 

EPA METHOD 1668 
POLYCHLORINATED BIPHENYLS 

Sample ID: URS-A-20 
Lab ID: 8944-0007-PCB 

Internal Standard: 

"C-PCB-3 
13C-PCB-9 
13C-PCB-28 
13 C-PCB-37 
13 C-PCB-77 
13 C-PCB-101 

"C-PCB-118 

"C-PCB-105 
UC-PCB-126 
13C-PCB-138 

"C-PCB-156 
13C-PCB-157 
13 C-PCB-169 
13, C-PCB-180 
13 C-PCB-202 
13, C-PCB-194 
13. 'C-PCB-208 
13 C-PCB-209 

Prespike Standard: 
13 C-PCB-52 
13 C-PCB-178 

Dates Analyzed; 

DB-l: 8/25/00 

Analyst;MS 

Isotopic Recovery Results 

% R Qualifier 

53
 

62
 

72
 

62
 

60
 

65
 

76
 

76
 

73
 

68
 

73
 

66
 

66
 

54
 

55
 

64
 

65
 

59
 

Qualifier 

Page 2 of 2 Reviewer: 

L-Cffl
 



ALTA 

EPA METHOD 1668 
POLYCHLORINATED BIPHENYLS 

Sample ID: 
Lab ID: 
Matrix: 

Compound 
PCB-8 
PCB-18 
PCB-28 
PCB-44 
PCB-52 
PCB-66 
PCB-77 
PCB-81 
PCB-90/101 
PCB-118 
PCB-123 
PCB-105 
PCB-114 
PCB-126 
PCB-151 
PCB-128 
PCB-138 
PCB-153 
PCB-167 
PCB-156 
PCB-157 
PCB-169 
PCB-170 
PCB-180 
PCB-187 
PCB-189 
PCB-195 
PCB-206 
PCB-209 

Totals 
Total monoCB 
Total diCB 
Total triCB 
Total tetraCB 
Total pentaCB 
Total hexaCB 
Total heptaCB 
Total octaCB 
Total nonaCB 
Analyst:RS 

URS-A-7 
8944-0008-PCB 
MM5 Train 

Cone.
 
41
 
68
 
27
 
20
 
49
 
5.7
 
ND
 
ND
 
5.9
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 

2.3 
80 
230 
200 
27 
2.2 
ND 
ND 
ND 

Date Received: 8/16/00 
Date Extracted: 8/21/00 
Sample Amount: Sample 

R.L. 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

Page 1 of 2 

OCLot:LC0821M
 
Units: ng/sample
 

Qualifier 

Reviewer: 

i-csz
 



ALTA
 

EPA METHOD 1668 

Sample ID: 
Lab ID: 

POLYCHLORINATED BIPHENYLS 
URS-A-20 
8944-0008-PCB 

Isotopic Recovery Results 

Internal Standard: %  R Qualifier 

"C-PCB-3 33 
13C-PCB-9 57 
13C-PCB-28 73 

C-PCB-37 13, 
67 

"C-PCB-77 54 
13C-PCB-101 59 
13 C-PCB-118 68 
13, C-PCB-105 68 
13 C-PCB-126 66 
13 C-PCB-138 64 
13, C-PCB-156 68 
13 C-PCB-157 66 
13 C-PCB-169 65 
13 C-PCB-180 52 
13 C-PCB-202 53 
13 C-PCB-194 58 
13 C-PCB-208 60 
13 C-PCB-209 55 

Prespike Standard: Qualifier 
13 C-PCB-52 
13 C-PCB-178 

Dates Analyzed: 

DB-l: 8/25/00 

Analyst: RS Page 2 of 2 Reviewer: 



ALTA 

EPA METHOD 1668 
POLYCHLORINATED BIPHENYLS 

Sample ID: 
Lab ID: 
Matrix: 

Compound 
PCB-8 
PCB-18 
PCB-28 
PCB-44 
PCB-52 
PCB-66 
PCB-77 
PCB-81 
PCB-90/101 
PCB-118 
PCB-123 
PCB-105 
PCB-114 
PCB-126 
PCB-151 
PCB-128 
PCB-138 
PCB-153 
PCB-167 
PCB-156 
PCB-157 
PCB-169 
PCB-170 
PCB-180 
PCB-187 
PCB-189 
PCB-195 
PCB-206 
PCB-209 

Totals 
Total monoCB 
Total diCB 
Total triCB 
Total tetraCB 
Total pentaCB 
Total hexaCB 
Total heptaCB 
Total octaCB 
Total nonaCB 
Analyst: RS 

URS-A-8 
8944-0009-PCB 
MM5 Train 

Cone. 
31 
42 
14 
9.8 
28 
1.9 
ND 
ND 
3.3 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
64 
140 
110 
16 
1.5 
ND 
ND 
ND 

Date Received: 8/16/00 
Date Extracted: 8/21/00 
Sample Amount: Sample 

R.L. 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

Page 1 of 2 

OCLot:LC0821M
 
Units: ng/sample
 

Qualifier 

Reviewer: 

L-CSH
 



ALTA
 

EPA METHOD 1668 
POLYCHLORINATED BIPHENYLS 

Sample ID: URS-A-20 
Lab ID: 8944-0009-PCB 

Isotopic Recovery Results 

Internal Standard: %  R Qualifier 
13,C-PCB-3 38 
13C-PCB-9 44 
13C-PCB-28 66 
13C-PCB-37 45 
13C-PCB-77 48 
13 C-PCB-101 48 
13 C-PCB-118 53 

C-PCB-105 53 

C-PCB-126 49 
13 C-PCB-138 51 
13 C-PCB-156 52 
13 C-PCB-157 48 

C-PCB-169 46 
13 C-PCB-180 43 
13 C-PCB-202 46 
13 C-PCB-194 49 
13 C-PCB-208 54 
13 C-PCB-209 49 

Prespike Standard; % Rec. Qualifier 
13 C-PCB-52 104 
13 C-PCB-178 112 

Dates Analyzed; 

DB-l: 8/25/00 

Analvst:RS Page 2 of 2 Reviewer: 

L-C55"
 



ALTA
 

EPA METHOD 1668 

POLYCI 

El 
POLYCHLORINATED BIPHENYLS 

Sample ID: 
Lab ID: 
Matrix: 

Compound 
PCB-8 
PCB-18 
PCB-28 
PCB-44 
PCB-52 
PCB-66 
PCB-77 
PCB-81 
PCB-90/101 
PCB-118 
PCB-123 
PCB-105 
PCB-114 
PCB-126 
PCB-151 
PCB-128 
PCB-138 
PCB-153 
PCB-167 
PCB-156 
PCB-157 
PCB-169 
PCB-170 
PCB-180 
PCB-187 
PCB-189 
PCB-195 
PCB-206 
PCB-209 

Totals 
Total monoCB 
Total diCB 
Total triCB 
Total tetraCB 
Total pentaCB 
Total hexaCB 
Total heptaCB 
Total octaCB 
Total nonaCB 
Analyst:RS 

URS-A-9 
8944-00 10-PCB 
MM5 Train 

Cone. 
120 
140 
62 
36 
78 
9.7 
ND 
ND 
17 

ND 
ND 
ND 
ND 
ND 
13. 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

4.3 
290 
520 
340 
76 
8.3 
ND 
ND 
ND 

Date Received: 8/16/00 
Date Extracted: 8/21/00 
Sample Amount: Sample 

R.L. 
i.o 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 

Page 1 of 2 

OCLot;LC0821M
 
Units: ng/sample
 

Qualifier 

Reviewer: 



ALTA
 

Sample ID: 
Lab ID: 

EPA METHOD 1668 
POLYCHLORINATED BIPHENYLS 

URS-A-20 
8944-0010-PCB 

Isotopic Recovery Results 

Internal Standard: 
13C-PCB-3 
13C-PCB-9 

"C-PCB-28 

"C-PCB-37 
13C-PCB-77 
13C-PCB-101 
13C-PCB-118 

"C-PCB-105 

"C-PCB-126 

"C-PCB-138 
13C-PCB-156 

"C-PCB-157 
13C-PCB-169 
13C-PCB-180 

"C-PCB-202 
13C-PCB-194 

"C-PCB-208 
13C-PCB-209 

%  R 

48 

69 

101 

80 

73 

72 

97 

98 

100 

83 

% 

88 

99 

61 

57 

69 

70 

63 

Qualifier 

Prespike Standan 

"C-PCB-52 

"C-PCB-178 

ii % Rec. 
88 

98 

Qualifier 

Dates Analyzed; 

DB-l: 8/26/00 

Analyst:R§ Page 2 of 2 Reviewer: 

L-C5?
 



ALTA 

EPA METHOD 1668 

POLYCHLORINATED BIPHENYLS 

Sample ID: 
Lab ID: 
Matrix: 

Compound 
PCB-8 
PCB-18 
PCB-28 
PCB-44 
PCB-52 
PCB-66 
PCB-77 
PCB-81 
PCB-90/101 
PCB-118 
PCB-123 
PCB-105 
PCB-114 
PCB-126 
PCB-151 
PCB-128 
PCB-138 
PCB-153 
PCB-167 
PCB-156 
PCB-157 
PCB-169 
PCB-170 
PCB-180 
PCB-187 
PCB-189 
PCB-195 
PCB-206 
PCB-209 

Totals 
Total monoCB 
Total diCB 
Total triCB 
Total tetraCB 
Total pentaCB 
Total hexaCB 
Total heptaCB 
Total octaCB 
Total nonaCB 
Analyst:RS 

URS-A-10 
8944-0011-PCB 
MM5 Train 

Cone. 
2800 
2000 
360 
150 
290 
6.8 
ND 
ND 
8.5 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

620 
9700 
5500 
1300 
59 
2.7 
ND 
ND 
ND 

Date Received: 8/16/00 
Date Extracted: 8/21/00 
Sample Amount: Sample 

R.L. 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

Page 1 of 2 

OCLot;LC082IM
 
Units: ng/sample
 

Qualifier 

Reviewer: 

L-C56
 



ALTA
 

EPA METHOD 1668 
POLYCHLORINATED BIPHENYLS 

Sample ID: URS-A-20 
Lab ID: 8944-0011-PCS 

Internal Standard: 
13C-PCB-3 

"C-PCB-9 
13 C-PCB-28 
13C-PCB-37 
13,C-PCB-77 
13C-PCB-101 
13C-PCB-118 
13C-PCB-105 
13,C-PCB-126 
13C-PCB-138 
13C-PCB-156 
13,C-PCB-157 
13,C-PCB-169 
13 C-PCB-180 
13 C-PCB-202 
13 C-PCB-194 
13 C-PCB-208 
13 C-PCB-209 

Prespike Standard; 
13, C-PCB-52 
13, C-PCB-178 

Dates Analyzed; 

DB-1: 8/26/00 

Analyst; RS 

Isotopic Recovery Results 

% R Qualifier 

52 

75 

92 

76 

69 

74 

92 

91 

86 

82 

87 

82 

84 

64 

65 

73 

77 

72 

Qualifier 

Page 2 of 2 Reviewer: 

t-csq
 



ALTA 

EPA METHOD 1668 
POLYCHLORINATED BIPHENYLS 

Sample ID: 
Lab ID: 
Matrix: 

Compound 
PCB-8 
PCB-18 
PCB-28 
PCB-44 
PCB-52 
PCB-66 
PCB-77 
PCB-81 
PCB-90/101 
PCB-118 
PCB-123 
PCB-105 
PCB-114 
PCB-126 
PCB-151 
PCB-128 
PCB-138 
PCB-153 
PCB-167 
PCB-156 
PCB-157 
PCB-169 
PCB-170 
PCB-180 
PCB-187 
PCB-189 
PCB-19S 
PCB-206 
PCB-209 

Totals 
Total monoCB 
Total diCB 
Total triCB 
Total tetraCB 
Total pentaCB 
Total hexaCB 
Total heptaCB 
Total octaCB 
Total nonaCB 
AnalystrRS 

URS-A-11 
8944-00 12-PCB 
MM5 Train 

Cone.
 
1800
 
1100
 
160
 
75
 
120
 
3.7 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

460 
6400 
2900 
580 
28 
1.5 
ND 
ND 
ND 

Date Received: 8/16/00 
Date Extracted: 8/21/00 
Sample Amount: Sample 

R.L. 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

Page 1 of 2 

QCLot:LC0821M
 
Units: ng/sample
 

Qualifier 

Reviewer: 

1-CfeO
 



ALTA
 

EPA METHOD 1668 
POLYCHLORINATED BIPHENYLS 

Sample ID: URS-A-20 
Lab ID: 8944-0012-PCB 

Internal Standard: 
13C-PCB-3 

"C-PCB-9 
l3C-PCB-28 

"C-PCB-37 
13C-PCB-77 

"C-PCB-101 
I3C-PCB-118 
UC-PCB-105 

"C-PCB-126 

"C-PCB-138 
13C-PCB-156 
UC-PCB-157 

"C-PCB-169 
13C-PCB-180 
UC-PCB-202 

"C-PCB-194 
13C-PCB-208 
13C-PCB-209 

Prespike Standard; 
"C-PCB-52 

"C-PCB-178 

Dates Analyzed; 

DB-l: 8/26/00 

Analysf.RS 

Isotopic Recovery Results 

%JR Qualifier 

46
 

64
 

85
 

67
 

67
 

65
 

80
 

78
 

75
 

71
 

76
 

72
 

76
 

52
 

53
 

56
 

61
 

60
 

Qualifier 

Page 2 of 2 Reviewer: 

L-cw
 

http:Analysf.RS


ALTA
 

Sample ID: 
Lab ID: 
Matrix: 

Compound 
PCB-8 
PCB-18 
PCB-28 
PCB-44 
PCB-52 
PCB-66 
PCB-77 
PCB-81 
PCB-90/101 
PCB-118 
PCB-123 
PCB-105 
PCB-114 
PCB-126 
PCB-151 
PCB-128 
PCB-138 
PCB-153 
PCB-167 
PCB-156 
PCB-157 
PCB-169 
PCB-170 
PCB-180 
PCB-187 
PCB-189 
PCB-195 
PCB-206 
PCB-209 

Totals 
Total monoCB 
Total diCB 
Total triCB 
Total tetraCB 
Total pentaCB 
Total hexaCB 
Total heptaCB 
Total octaCB 
Total nonaCB 
AnalvstiRS 

EPA METHOD 1668 

POLYCHLORINATED BIPHENYLS 

URS-A-12 Date Received: 8/16/00 OCLot:LC0821M 
8944-0013-PCB Date Extracted: 8/21/00 Units: ng/sample 
MM5 Train Sample Amount: Sample 

Cone. R.L. Qualifier 
3900 1.0 
2600 1.0 
650 1.0
 
240 1.0
 
420 1.0
 
14 1.0
 

ND 1.0
 
ND 1.0
 
17 1.0
 

ND 1.0
 
ND 1.0
 
ND 1.0
 
ND 1.0
 
ND 1.0
 
ND 1.0
 
ND 1.0
 
ND 1.0
 
ND 1.0
 
ND 1.0
 
ND 1.0
 
ND 1.0
 
ND 1.0
 
ND 1.0
 
ND 1.0
 
ND 1.0
 
ND 1.0
 
ND 1.0
 
ND 1.0
 
ND 1.0
 

670 1.0
 
13000 1.0
 
8000 1.0
 
2000 1.0
 
110 1.0
 
5.1 1.0
 
ND 1.0
 
ND 1.0
 
ND 1.0
 

Page 1 of 2 ReviewerJfa. 

L-CbL
 



A,
 
ALTA
 

EPA METHOD 1668
 
POLYCHLORINATED BIPHENYLS
 

Sample ID: URS-A-20
 
Lab ID: 8944-0013-PCB
 

Isotopic Recovery Results 

Internal Standard: %  R
 
13C-PCB-3 45
 
13C-PCB-9 64
 
13C-PCB-28 81
 
13C-PCB-37 59
 
13
C-PCB-77 62
 
13C-PCB-101 58
 
13,
 C-PCB-118 73
 
13,
 C-PCB-105 71
 
13,C-PCB-126 67
 
13,C-PCB-138 66
 
13
 C-PCB-156 69
 
13
 C-PCB-157 65
 
13,
 C-PCB-169 63
 
13 C-PCB-180 53
 
13,
 C-PCB-202 54
 
13 C-PCB-194 56
 
13
 C-PCB-208 66
 
13 C-PCB-209 61
 

Prespike Standard; 
13 C-PCB-52 
13 C-PCB-178 

Dates Analyzed: 

DB-l: 8/26/00 

Analyst:RS Page 2 of 2
 

Qualifier 

Qualifier 

Reviewer: 



ALTA
 

Sample ID: 
Lab ID: 
Matrix: 

Compound 
PCB-8 
PCB-18 
PCB-28 
PCB-44 
PCB-52 
PCB-66 
PCB-77 
PCB-81 
PCB-90/101 
PCB-118 
PCB-123 
PCB-105 
PCB-114 
PCB-126 
PCB-151 
PCB-128 
PCB-138 
PCB-153 
PCB-167 
PCB-156 
PCB-157 
PCB-169 
PCB-170 
PCB-180 
PCB-187 
PCB-189 
PCB-195 
PCB-206 
PCB-209 

Totals 
Total monoCB 
Total diCB 
Total triCB 
Total tetraCB 
Total pentaCB 
Total hexaCB 
Total heptaCB 
Total octaCB 
Total nonaCB 
Analyst:RS 

EPA METHOD 1668
 

POLYCHLORINATED BIPHENYLS
 

URS-A-13 Date Received: 8/16/00 
8944-0014-PCB Date Extracted: 8/21/00 
MM5 Train Sample Amount: Sample 

Cone. R.L. 
2000 1.0 
1600 1.0 
320 1.0 
140 1.0 
250 1.0 
7.9 1.0 
ND 1.0 
ND 1.0 
9.2 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 

380 1.0 
6600 1.0 
4400 1.0 
1200 1.0 
64 1.0 
2.4 1.0 
ND 1.0 
ND 1.0 
ND 1.0 

Page 1 of 2 

OCLot:LC0821M
 
Units: rig/sample
 

Qualifier 

Reviewer: 



ALTA 

EPA METHOD 1668 

Sample ID: 
Lab ID: 

POLYCHLORINATED BIPHENYLS 
URS-A-20 
8944-0014-PCB 

Isotopic Recovery Results 

Internal Standard: %  R Qualifier 
13, C-PCB-3 49 
13 C-PCB-9 67 
13 C-PCB-28 85 
13 C-PCB-37 69 
13 C-PCB-77 64 
13 C-PCB-101 67 
13 
'C-PCB-118 76 

13, C-PCB-105 75 
13, C-PCB-126 70 
13 C-PCB-138 72 
13, C-PCB-156 77 
13, C-PCB-157 70 
13 C-PCB-169 71 
13, C-PCB-180 52 
13 C-PCB-202 52 
13 C-PCB-194 54 
13 C-PCB-208 62 
13 
C-PCB-209 60 

Prespike Standard; Qualifier 
13 C-PCB-52 
13, C-PCB-178 

Dates Analyzed: 

DB-l: 8/26/00 

AnalystiRS Page 2 of 2 Reviewer: 

L-CfcS
 



ALTA 

EPA METHOD 1668 

POLYCHLORINATED BIPHENYLS 

Sample ID: 
Lab ID: 
Matrix: 

Compound 
PCB-8 
PCB-18 
PCB-28 
PCB-44 
PCB-52 
PCB-66 
PCB-77 
PCB-81 
PCB-90/101 
PCB-118 
PCB-123 
PCB-105 
PCB-114 
PCB-126 
PCB-151 
PCB-128 
PCB-138 
PCB-153 
PCB-167 
PCB-156 
PCB-157 
PCB-169 
PCB-170 
PCB-180 
PCB-187 
PCB-189 
PCB-195 
PCB-206 
PCB-209 

Totals 
Total monoCB 
Total diCB 
Total triCB 
Total tetraCB 
Total pentaCB 
Total hexaCB 
Total heptaCB 
Total octaCB 
Total nonaCB 
Analyst:RS 

URS-A-14 
8944-0015-PCB 
MM5 Train 

Cone.
 
440
 
460
 
230
 
140
 
230
 
11
 
ND
 
ND
 
16
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 

29 
1400 
2000 
1000 
100 
5.9 
ND 
ND 
ND 

Date Received: 8/16/00 
Date Extracted: 8/21/00 
Sample Amount: Sample 

R.L. 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

Page 1 of 2 

OCLot;LC0821M
 
Units: ng/sample
 

Qualifier 

Reviewer: 

i



A.
 
ALTA
 

EPA METHOD 1668
 
POLYCHLORINATED BIPHENYLS
 

Sample ID: URS-A-20
 
Lab ID: 8944-0015-PCB
 

Isotopic Recovery Results 

Internal Standard: %  R
 

"C-PCB-3 52
 
13C-PCB-9 70
 
13C-PCB-28 88
 

"C-PCB-37 72
 
13C-PCB-77 68
 

"C-PCB-101 72
 

"C-PCB-118 85
 

"C-PCB-105 84
 
13
 C-PCB-126 81
 
13 C-PCB-138 78
 

"C-PCB-156 87
 

"C-PCB-157 77
 
13,
 C-PCB-169 80
 
13 C-PCB-180 54
 
13,
 C-PCB-202 57
 
13 C-PCB-194 55
 
13,
 C-PCB-208 64
 
13,
 C-PCB-209 64
 

Prespike Standard; 
13 C-PCB-52 
13,
 C-PCB-178 

Dates Analyzed; 

DB-l: 8/26/00 

Analyst:RS Page 2 of2 

Qualifier 

Qualifier 

Reviewer: 



ALTA
 

EPA METHOD 1668
 
POLYCHLORINATED BIPHENYLS
 

Sample ID: 
Lab ID: 
Matrix: 

Compound 
PCB-8 
PCB-18 
PCB-28 
PCB-44 
PCB-52 
PCB-66 
PCB-77 
PCB-81 
PCB-90/101 
PCB-118 
PCB-123 
PCB-105 
PCB-114 
PCB-126 
PCB-151 
PCB-128 
PCB-138 
PCB-153 
PCB-167 
PCB-156 
PCB-157 
PCB-169 
PCB-170 
PCB-180 
PCB-187 
PCB-189 
PCB-195 
PCB-206 
PCB-209 

Totals 
Total monoCB 
Total diCB 
Total triCB 
Total tetraCB 
Total pentaCB 
Total hexaCB 
Total heptaCB 
Total octaCB 
Total nonaCB 
Analyst:BS 

URS-A-15 
8944-0016-PCB 
MM5 Train 

Cone. 
360 
470 
130 
91 
160 
2.7 
ND 
ND 
5.8 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

17 
1100 
1600 
690 
47 
1.6 
ND 
ND 
ND 

Date Received: 8/16/00 
Date Extracted: 8/21/00 
Sample Amount: Sample 

R.L. 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

Page 1 of 2 

OCLot:LC0821M
 
Units: ng/sample
 

Qualifier 

Reviewer: 

i-C(od
 



ALTA
 

EPA METHOD 1668 
POLYCHLORINATED BIPHENYLS 

Sample ID: URS-A-20 
Lab ID: 8944-0016-PCB 

Isotopic Recovery Results 

Internal Standard: %  R Qualifier 
3C-PCB-3 57 

13 C-PCB-9 80 

C-PCB-28 102 
13C-PCB-37 83 

C-PCB-77 83 

C-PCB-101 79 
13, C-PCB-118 94 
3C-PCB-105 90 

13 C-PCB-126 84 
13 C-PCB-138 86 
13C-PCB-156 87 
13 C-PCB-157 83 
13, C-PCB-169 82 
13 C-PCB-180 70 
13 C-PCB-202 72 
13 C-PCB-194 70 
13 'C-PCB-208 78 
13, C-PCB-209 80 

Prespike Standard; Qualifier 
13 C-PCB-52 
13, C-PCB-178 

Dates Analyzed; 

DB-l: 8/26/00 

Analyst:BS Page 2 of2 Reviewed 



ALTA
 

EPA METHOD 1668
 
POLYCHLORINATED BIPHENYLS
 

Sample ID: 
Lab ID: 
Matrix: 

Compound 
PCB-8 
PCB-18 
PCB-28 
PCB-44 
PCB-52 
PCB-66 
PCB-77 
PCB-81 
PCB-90/101 
PCB-118 
PCB-123 
PCB-105 
PCB-114 
PCB-126 
PCB-151 
PCB-128 
PCB-138 
PCB-153 
PCB-167 
PCB-156 
PCB-157 
PCB-169 
PCB-170 
PCB-180 
PCB-187 
PCB-189 
PCB-195 
PCB-206 
PCB-209 

Totals 
Total monoCB 
Total diCB 
Total triCB 
Total tetraCB 
Total pentaCB 
Total hexaCB 
Total heptaCB 
Total octaCB 
Total nonaCB 
Analyst:BS 

URS-A-16 
8944-0017-PCB 
MM5 Train 

Cone. 
450 
470 
130 
88 
160 
3.9 
ND 
ND 
9.4 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

37 
1400 
1600 
700 
66 
3.7 
ND 
ND 
ND 

Date Received: 8/16/00 
Date Extracted: 8/21/00 
Sample Amount: Sample 

R.L. 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

Page 1 of 2 

OCLot:LC0821M
 
Units: ng/samplc
 

Qualifier 

Reviewer 

L-C10
 



EPA METHOD 1668
 
POLYCHLORINATED BIPHENYLS
 

Sample ID: URS-A-20
 
Lab ID: 8944-00 17-PCB
 

Isotopic Recovery Results 

Internal Standard: %  R
 

"C-PCB-3 59
 

"C-PCB-9 82
 

"C-PCB-28 114
 

"C-PCB-37 74
 
13C-PCB-77 85
 

"C-PCB-101 89
 
13C-PCB-118 105
 

"C-PCB-105 100
 

"C-PCB-126 96
 

"C-PCB-138 98
 

"C-PCB-156 100
 

"C-PCB-157 94
 

"C-PCB-169 92
 
13C-PCB-180 73
 

"C-PCB-202 75
 

"C-PCB-194 73
 

"C-PCB-208 86
 

"C-PCB-209 85
 

Prespike Standard: % Rec. 

"C-PCB-52 105
 

"C-PCB-178 105
 

Dates Analyzed: 

DB-l: 8/26/00 

Analysf.BS Page 2 of 2
 

ALTA
 

Qualifier 

Qualifier 

Reviewer: 

L-C1I
 

http:Analysf.BS


Sample ID: 
Lab ID: 
Matrix: 

Compound 
PCB-8 
PCB-18 
PCB-28 
PCB-44 
PCB-52 
PCB-66 
PCB-77 
PCB-81 
PCB-90/101 
PCB-118 
PCB-123 
PCB-105 
PCB-114 
PCB-126 
PCB-1S1 
PCB-128 
PCB-138 
PCB-153 
PCB-167 
PCB-156 
PCB-157 
PCB-169 
PCB-170 
PCB-180 
PCB-187 
PCB-189 
PCB-195 
PCB-206 
PCB-209 

Totals 
Total monoCB 
Total diCB 
Total triCB 
Total tetraCB 
Total pentaCB 
Total hexaCB 
Total heptaCB 
Total octaCB 
Total nonaCB 
Analyst:BS 

EPA METHOD 1668 

POLYCHLORINATED BIPHENYLS 

URS-A-17 Date Received: 8/16/00 
8944-0018-PCB Date Extracted: 8/21/00 
MM5 Train Sample Amount: Sample 

Cone. R.L. 
1800 1.0 
1600 1.0 
380 1.0 
190 1.0 
370 1.0 
9.4 1.0 
ND 1.0 
ND 1.0 
21 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
1.0 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 

250 1.0 
5900 1.0 
4900 1.0 
1600 1.0 
120 1.0 
7.7 1.0 
ND 1.0 
ND 1.0 
ND 1.0 

Page 1 of 2 

ALTA
 

OCLot;LC0821M
 
Units: ng/sample
 

Qualifier 

Reviewer: 

L-CU
 



ALTA
 

EPA METHOD 1668 
POLYCHLORINATED BIPHENYLS 

Sample ID: URS-A-20 
Lab ID: 8944-0018-PCB 

Isotopic Recovery Results 

Internal Standard: %  R Qualifier 
13C-PCB-3 61 
13'C-PCB-9 85 

'C-PCB-28 13 118 

C-PCB-37 13 97 

'C-PCB-77 13 
88 

'C-PCB-101 13 91 
UC-PCB-118 115 

'C-PCB-105 13 112 

'C-PCB-126 13 109 

'C-PCB-138 13 
103 

'C-PCB-156 13 
107 

C-PCB-157 13 
102 

'C-PCB-169 13 
100 

3C-PCB-180 81 

'C-PCB-202 13 
79 

'C-PCB-194 13 
85 

'C-PCB-208 94 

'C-PCB-209 91 

Prespike Standard: Qualifier 
13C-PCB-52 
13C-PCB-178 

Dates Analyzed; 

DB-1: 8/26/00 

Analyst:BS Page 2 of 2 Reviewer: 

I-CIS
 



EPA METHOD 1668
 
POLYCHLORINATED BIPHENYLS
 

Sample ID: 
Lab ID: 
Matrix: 

Compound 
PCB-8 
PCB-18 
PCB-28 
PCB-44 
PCB-52 
PCB-66 
PCB-77 
PCB-81 
PCB-90/101 
PCB-118 
PCB-123 
PCB-105 
PCB-114 
PCB-126 
PCB-151 
PCB-128 
PCB-138 
PCB-153 
PCB-167 
PCB-156 
PCB-157 
PCB-169 
PCB-170 
PCB-180 
PCB-187 
PCB-189 
PCB-195 
PCB-206 
PCB-209 

Totals 
Total monoCB 
Total diCB 
Total triCB 
Total tetraCB 
Total pentaCB 
Total hexaCB 
Total heptaCB 
Total octaCB 
Total nonaCB 
Analyst:BS 

URS-A-18 
8944-0019-PCB 
MM5 Train 

Cone.
 
2400
 
2900
 
610
 
260
 
520
 
ND
 
ND
 
ND
 
22
 
ND
 
ND
 
ND
 
ND
 
ND
 
1.2 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

200 
7400 
8900 
2200 
160 
9.2 
ND 
ND 
ND 

Date Received: 8/16/00 OCLot;LC0821M 
Date Extracted: 8/21/00 Units: ng/sample 
Sample Amount: Sample 

R.L. Qualifier 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

Page 1 of 2 Reviewer: 
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EPA METHOD 1668 
POLYCHLORINATED BIPHENYLS 

Sample ID: URS-A-20 
Lab ID: 8944-0019-PCB 

Isotopic Recovery Results 

Internal Standard; %  R Qualifier 
13 

C-PCB-3 55 

'C-PCB-9 13 
78 

'C-PCB-28 13 
73 

'C-PCB-37 13 
66 

13 'C-PCB-77 80 
13 'C-PCB-101 76 
13 'C-PCB-118 94 
13 'C-PCB-105 90 
13 'C-PCB-126 88 
13 'C-PCB-138 85 
13 'C-PCB-156 87 
13 'C-PCB-157 83 
13 'C-PCB-169 81 
13 'C-PCB-180 68 
13 C-PCB-202 69 
13 'C-PCB-194 72 
13 'C-PCB-208 88 
13 'C-PCB-209 81 

Prespike Standard; Qualifier 
13 C-PCB-52 
13, C-PCB-178 

Dates Analyzed; 

DB-1: 8/26/00 

Analyst:BS Page 2 of 2 Reviewer: 

L-C1S
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Sample ID: 
Lab ID: 
Matrix: 

Compound 
PCB-8 
PCB-18 
PCB-28 
PCB-44 
PCB-52 
PCB-66 
PCB-77 
PCB-81 
PCB-90/101 
PCB-118 
PCB-123 
PCB-105 
PCB-114 
PCB-126 
PCB-151 
PCB-128 
PCB-138 
PCB-1S3 
PCB-167 
PCB-156 
PCB-157 
PCB-169 
PCB-170 
PCB-180 
PCB-187 
PCB-189 
PCB-195 
PCB-206 
PCB-209 

Totals 
Total monoCB 
Total diCB 
Total triCB 
Total tetraCB 
Total pentaCB 
Total hexaCB 
Total heptaCB 
Total octaCB 
Total nonaCB 
Analyst:BS 

EPA METHOD 1668 

POLYCHLORINATED BIPHENYLS 

URS-A-19 Date Received: 8/16/00 OCLot;LC0821M 
8944-0020-PCB Date Extracted: 8/21/00 Units: ng/sample 
MM5 Train Sample Amount: Sample 

R.L. Qualifier 
1.0 
1.0 
1.0 
1.0 

140 1.0 
7.2 1.0 
ND 1.0 
ND 1.0 
14 1.0 

ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 

12 1.0 
700 1.0 
1100 1.0 
660 1.0 
79 1.0 
6.4 1.0 
ND 1.0 
ND 1.0 
ND 1.0 

Page 1 of 2 Reviewer:/ 
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EPA METHOD 1668 
POLYCHLORINATED BIPHENYLS 

Sample ID: URS-A-20 
Lab ID: 8944-0020-PCB 

Isotopic Recovery Results 

Internal Standard: %  R Qualifier 
13 C-PCB-3 45 
13 C-PCB-9 60 
13 C-PCB-28 86 
13, 'C-PCB-37 55 
13 C-PCB-77 61 
13 C-PCB-101 60 
13 C-PCB-118 75 
13 C-PCB-105 72 
13 C-PCB-126 65 
13 C-PCB-138 66 
13 C-PCB-156 62 
13, C-PCB-157 62 
13, C-PCB-169 54 
13, C-PCB-180 55 
13 
C-PCB-202 57 

13 C-PCB-194 60 
13 
C-PCB-208 68 

13 
C-PCB-209 65 

Prespike Standard; Qualifier 
13, C-PCB-52 
13, C-PCB-178 

Dates Analyzed; 

DB-l: 8/27/00 

Ana»yst:BS Page 2 of 2 Reviewer;•k

i-Cll
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ALTA 

DATA QUALIFIERS & ABBREVIATIONS 

A

B

C

D

E

F

G

H

I

 The amount detected is below the Method 
Calibration Limit 

 This compound was also detected in the blank. 

 The amount detected is less than five times the Method 
Quantitation Limit 

 The amount reported is the maximum possible concentration. 

 The detection limit was raised above the Method Quantitation 
Limit due to chemical interference's. 

 This result has been confirmed on a DB-225 column. 

 This result has been confirmed on a SP-2331 column. 

 The signal-to-noise ratio is greater than 10:1. 

 Chemical Interference 

Cone.

D.L.

NA

S/N

*

ND

 Concentration 

 Detection Limit 

 Not applicable 

 Signal-to-noise 

 See Cover Letter 

 Not Detected 

MFC Maximum Possible Concentration 

L-C18
 



ACURRENT CERTIFICATIONS 
. . __ ALTA
 

Bureau of Reclamation-Mid-Pacific Region—(MP-470, Res-1.10) 

Commonwealth of Kentucky—(Certificate No. 90063) _r 

Commonwealth of Virginia—(Certificate No. 00013) 

State of Alaska, Department of Environmental Conservation—(Certificate No. OS-00197) 

State of Arkansas, Department of Health—(Approval granted through CA certification) 

State of Arkansas, Department of Environmental Quality— 

State of California—(Certificate No. 1640) 

State of Connecticut—(Certificate No. PH-0182) 

State of Florida—(Certificate No. 87456) 

State of Louisiana—(Certificate No. 98-33) 

State of Mississippi—(Approval granted through CA certification) 

State of Nevada—(Certificate No. CA413) 

State of New York, Department of Health—(Certificate No. 11411) 

State of North Carolina—(Certificate No. 06700) 

State of North Dakota, Department of Health—(Certificate No. R-078) v>,» 

State of Oregon— 

State of Pennsylvania—(Certificate No. 68-490) 

State of South Carolina—(Certificate No. 87002001) 

State of Texas — (Certificate No. TX247-2000A) 

State of Tennessee—(Certificate No. 02996) 

State of Utah—(Certificate No. E-201) 

State of Washington, Department of Ecology—(Certification No. C091) 

State of Wisconsin—(Certificate No. 998036160) 

State of Wyoming—(Ref: 8ES-LB) 

U.S. Army Corps of Engineers 

U.S. 5 EPA Region 

May 2000 

L-C19
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Ken Flatt 

From: eric_p_anderson@urscorp.com 
Sent: Wednesday, August 16, 2000 5:34 PM 
To: Ken Flatt 
Subject: Re: XAD Sample problem 

Ken, 

The sample that has no label, is an unused resin trap that inadverntly
 
got
 
left in the sample pile (do not analyze this sample). The one labeled
 
Sheenl should be URS-A-10. I think it got mislabeled during the rain
 
storms that occurred during our sampling.
 

You will get another shipment tomorrow. One chest is samples, the other
 
is
 
unused traps. Do not analyze these traps.
 

Let me know it there are any other discrepancies.
 

Eric P. Anderson
 
Senior Scientist
 
URS
 
!512) 419-5437
 
(512) 454-8807 (fax)
 
eric_p_anderson@urscorp.com
 

Please note change of email. Radian is now a URS company.
 

Ken Flatt To:
 
1eric_p_anderson@urscorp.com'" <eric_p_anderson@urscorp.com>
 

<kflatt@ALTAL cc:
 

AB.com> Subject: XAD Sample problem
 

08/16/00
 

02:06 PM
 

Eric, I received the Xad's this morning.
 

The- only problem I have is with sample # URS-A-10
 
I \\nvr. (2) Xad traps left, one has on the label what looks like
 
sheenl
 
()(,'/. " on the Packing/Spike label
 
Th'j of ht.-r one has nothing other than the Xad Packing/Spike label

mailto:eric_p_anderson@urscorp.com
mailto:1eric_p_anderson@urscorp.com
mailto:eric_p_anderson@urscorp.com


Attachment D
 

Spreadsheet of Emission Flux Test Results
 

l - D l
 



Client: Foster Wheeler 
Project: New Bedford Harbor Superfund Site 
Last Update: 

Date	 Test* 

8-Aug 1-1 
8-Aug I -2 
8-Aug I -3 
1 0-Aug H-1 
1 1 -Aug H-2 
11-Aug H-3 
11-Aug G-1 f— — I 11-Aug F-1 i

1 
11-Aug F-2 

\J	 14-Aug C-1 
14-Aug C-2 N 
14-Aug E-1 
14-Aug E-2 
14-Aug F-3 
14-Aug F-4 
1 5- Aug A-1 
1 5- Aug A -2 
1 5- Aug A -3 
1 5- Aug B-1 
1 5- Aug B-2 
1 5- Aug B-3 
1 5- Aug D-1 
1 5-Aug C-3 
1 5- Aug E-3 
1 5- Aug D-2 
1 6- Aug G-2 
1 6- Aug G-3 

30-Aug 

Sample ID 

URS -A1
 
URS-A2
 
URS -A3
 
URS -A4
 
URS -A5
 
URS -A6
 
URS -A7
 
URS -A8
 
URS -A9
 
URS-A10
 
URS-A11
 
URS-A12
 
URS -A13
 
URS-A14
 
URS-A15
 
URS-A16
 
URS-A17
 
URS-A18
 
URS-A19
 
URS -A20
 
URS -A21
 
URS -A22
 
URS -A23
 
URS -A24
 
URS -A25
 
URS -A26
 
URS -A27
 

Start
 
Time
 

8:50 
9:08 
9:08 
15:29 
14:25 
16:39 
17:24 
18:09 
18:51 
10:05 
9:56 
11:08 
11:02 
16:05 
16:05 
9:36 
9:39 
9:40 
11:27 
11:28 
11:30 
15:08 
15:13 
16:22 
16:40 
14:09 
14:10 

End
 
Time
 

10:58 
11:08 
11:08 
17:29 
16:30 
17:22 
18:24 
19:09 
19:51 
11:05 
10:56 
12:08 
12:02 
17:05 
17:05 
10:42 
10:44 
10:44 
12:27 
12:28 
12:30 
16.11 
16:15 
17:22 
17:40 
15:09 
15:10 

Run 
Time 
(min) 

128 
120 
120 
53 
58 
43 
60 
60 
60 
60 
60 
60 
60 
60 
60 
66 
65 
64 
60 
60 
60 
63 
62 
60 
60 
60 
60 

Ave.
 
Roto
 

Settinq
 

76 
95 
91 
105 
105 
105 
85 
76 
82 
100 
75 
98 
75 
98 
75 
76 

95.5 
86 
76 
96 

87.5 
92 
78 
78 
92 
85 
98 

Sample
 
Roto#
 

7063-004 
7063-001 
7063-002 
7063-004 
7063-004 
7063-004 
7063-002 
7063-004 
7063-002 
7063-004 
7063-002 
7063-004 
7063-002 
7063-004 
7063-002 
7063-004 
7063-002 
7063-001 
7063-004 
7063-002 
7063-001 
7063-002 
7063-001 
7063-001 
7063-002 
7063-001 
7063-002 

Ave. Flow 
Rate 

(mL/min) 

2,462 
3,087 
2,935 
3,495 
3,495 
3,495 
2,724 
2,462 
2,618 
3,317 
2,372 
3,246 
2,372 
3,246 
2,372 
2,462 
3,094 
2,771 
2,462 
3,111 
2,823 
2,970 
2,489 
2,489 
2,970 
2,735 
3,182 

Total
 
Flow (m3)
 

0.315 
0.370 
0.352 
0.185 
0.203 
0.150 
0.163 
0.148 
0.157 
0.199 
0.142 
0.195 
0.142 
0.195 
0.142 
0.162 
0.201 
0.177 
0.148 
0.187 
0.169 
0.187 
0.154 
0.149 
0.178 
0.164 
0.191 

Comments 

Mud Flat (657) 
Mud Flat (602) 
Mud Flat (650) 
Dredge/Hopper (sample on/off) 
Dredge/Hopper (sample on/off) 
Dredge/Hopper (sample on/off) 
Outside silt fence 
Moon Pool 
Moon Pool 
CDF Sheen-1 
CDF Sheen-2 
CDF Dawn Surfactant 
CDF Biosolve Surfactant 
Moon Pool 
Moon Pool 
CDF Fresh Sediment-1 
CDF Fresh Sediment-2 
CDF Fresh Sediment-3 
CDF Sediment + Water-1 
CDF Sediment + Water-2 
CDF Sediment + Water-3 
CDF Water near Sheen-1 
CDF Sheen 
CDF Simple Green 
Water near sheen 
- 40 feet from Silt fence 
- 47 feet from Silt fence 



Emission Flux Calculations 

Total 
Date Test* Sample ID Flow 

(m3) 

8-Aug 1-1 URS -A1 0.315 
8-Aug I -2 URS-A2 0.370 
8-Aug I -3 URS -A3 0.352 
1 0-Aug H-1 URS -A4 0.185 
11-Aug H-2 URS -A5 0.203 
11-Aug H-3 URS -A6 0.150 
11-Aug G-1 URS -A7 0.163 

(~~~ 11-Aug F-1 URS -A8 0.148 
11-Aug F-2 URS -A9 0.157 

C7 14-Aug C-1 URS-A10 0.199 
(/J 14-Aug C-2 URS-A11 0.142 

14-Aug E-1 URS -A12 0.195 
14-Aug E-2 URS-A13 0.142 
1 4-Aug F-3 URS-A14 0.195 
14-Aug F-4 URS-A15 0.142 
1 5-Aug A-1 URS-A16 0.162 
1 5-Aug A -2 URS-A17 0.201 
1 5-Aug A -3 URS-A18 0.177 
1 5-Aug B-1 URS-A19 0.148 
1 5-Aug B-2 URS -A20 0.187 
1 5-Aug B-3 URS -A21 0.169 
1 5-Aug D-1 URS -A22 0.187 
1 5-Aug C-3 URS -A23 0.154 
1 5-Aug E-3 URS -A24 0.149 
1 5-Aug D-2 URS -A25 0.178 
1 6-Aug G-2 URS -A26 0.164 
16-Aug G-3 URS -A27 0.191 

PCB 
(ng) 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

PCB 
(ng/m3) 

3.17 
2.70 
2.84 
5.40 
4.93 
6.65 
6.12 
6.77 
6.37 
5.02 
7.03 
5.14 
7.03 
5.14 
7.03 
6.15 
4.97 
5.64 
6.77 
5.36 
5.90 
5.34 
6.48 
6.69 
5.61 
6.09 
5.24 

STP

(L/mln)

0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 

 surfaM 
Area(m2> 

0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 

Emission 
Flux 

(ng/min
m2) 

0.122 
0.104 
0.109 
0.208 
0.190 
0.256 
0.235 
0.260 
0.245 
0.193 
0.270 
0.198 
0.270 
0.198 
0.270 
0.237 
0.191 
0.217 
0.260 
0.206 
0.227 
0.206 
0.249 
0.257 
0.216 
0.234 
0.201 

Comments 

Mud Flat (657) 
Mud Flat (602) 
Mud Flat (650) 
Dredge/Hopper (sample on/off) 
Dredge/Hopper (sample on/off) 
Dredge/Hopper (sample on/off) 
Outside silt fence 
Moon Pool 
Moon Pool 
CDF Sheen-1 
CDF Sheen-2 
CDF Dawn Surfactant 
CDF Biosolve Surfactant 
Moon Pool 
Moon Pool 
CDF Fresh Sediment-1 
CDF Fresh Sediment-2 
CDF Fresh Sediment-3 
CDF Sediment + Water-1 
CDF Sediment + Water-2 
CDF Sediment + Water-3 
CDF Water near Sheen-1 
CDF Sheen 
CDF Simple Green 
Water near sheen 
~ 40 feet from Silt fence 
- 47 feet from Silt fence 



Attachment E
 

Calibration Data
 



Flowmeter 7063-004 
Meter 

Setting 
Trial #1 Trial #2 Trial #3 Trial #4 

30 823 823 823 
60 1927 1892 1888 1883 
90 2932 2950 2961 
120 4029 4033 4046 

Calibration of Flowmeter 7063-004 
_ 5000
 

1 4000
 

1 3000

€ 2000
 

* 1000

20 40 60 80 100 

Flowmeter Setting 

Flowmeter 7063-001 
Meter 

Trial #1 Trial #2 Trial #3 Trial #4 
Setting 

30 822 809 804 807 
60 1977 1949 1957 1950 
90 2945 3000 2997 2995 
120 4108 4083 4071 4070 

Calibration of Flowmeter 7063-001 

ooo •^^•Hnmans^^^^^^^^^H' ' 

Flowmeter 7063-002 
Meter 

Trial #1 Trial #2 Trial #3 Trial #4 
Setting 

30 789 791 783 785 
60 1927 1951 1959 1967 
90 2971 2994 2991 2997 
120 4060 4078 4058 4052 

Calibration of Flowmeter 7063-002 

Average 

823 
1898 
2948 
4036 

Average 

811 
1958 
2984 
4083 

Average 

787 
1951 
2988 
4062 

40 60 80 100 120 140 

Flowmeter Setting 
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Attachment F 

Analytical Results 

For Source Samples 

Qualifier Definitions: 
V - Value 
Q-Qualifier 
•U - Compound was analyzed for, but not detected in the sample. 
P - The percent difference for results between the two analytical columns. 

is greater than 25%. The lower of the two values is reported. 
E - Compound exceeded the instrument range, results may be estimated. 
D - Compound result is from a diluted sample. 

L-FI
 



Final Flux:tL .amber Source Sample Data 
Matrix/Units of Measure (wet weight) slurry / mg/kg slurry / mg/kg slurry / mg/kg slurry / mg/kg slurry / mg/kg slurry / mg/kg slurry / mg/kg 

Station Number CDF Sheen CDF Sediment CDF Sediment 
Sediment 
w/harbor 

H2O cover 
CDF Sheen Sheen w/ Dawn 

Sheen w/ 
Biosolve 

Sample Number FC1011 FC161718 FC161718REP FC192021 FC2225 URS-W12 URS-W13 

Flux Chamber Test Designation C A A L_ B D E E 

Sam pie Date 17-Aug-OO 17-Aug-OO 17-Aug-OO 17-Aug-OO 17-Aug-OO 14-Aug-OO 14-Aug-OO 

Analyte BZ# V Q V Q V Q V Q V Q V Q V Q 
2,4'-DiCB 8* 72.0 D .69 .81 .92 2.0 3.4 2.3 
2,5,2'-TriCB 18* 95.0 D .9 1.0 1.2 2.5 4.2 3.0 
2,4,41-TriCB 28* 120.0 D 1.1 1.2 1.4 3.2 5.4 3.9 
2,3,6,2'-TetraCB 44* 55.0 D .54 .63 .74 1.5 2.6 1.8 
2.5,2', 5-TetraCB 52* 86.0 D .77 .9 1.0 2.2 3.5 2.5 
2,4I3

1.4'-TetraCB 66* 57.0 D .57 .65 .76 1.4 2.4 1.8 
SAS'.^-TetraCB 77 .59 U .06 U .059 U .058 U .14 U .3 U .14 U 
3,4,5,4'-TetraCB 81 1.8 P .06 U .059 U .058 U .14 U .3 U .14 U 
2,4,5,21,51-PentaCB 101* 35.0 DP .36 P .42 P .5 P .96 P 1.5 P 1.2 P 
2,3,4,3',4'-PentaCB 105* 1.2 P .06 U .059 U .058 U .14 U .3 U .14 U 
2,3,4,5,4t-PentaCB 114 .59 U .06 U .059 U .058 U .14 U .3 U .14 U 
2,4,5,3'.4'-PentaCB 118* 15.0 .16 .18 .22 .38 .62 .52 
3,4,5,2' A'-PenteCB 123 19.0 .24 .28 .33 .67 .98 .73 
3,4,5,3',4'-PentaCB 126 .59 U .06 U .059 U .058 U .14 U .3 U .14 U 
2,3,4,2l,31,4l-HexaCB 128* .87 P .06 U .059 U .058 U .14 U .3 U .14 U 
2,3,4,21.41,5'-HexaCB 138* 5.0 P .067 P .073 P .084 P .18 P .3 U .21 P 
2,4,512',4',51-HexaCB 153* 17.0 .18 .21 .26 .49 .72 .58 
2,3,4,5,3'.4'-HexaCB 156 1.1 P .06 U .059 U .058 U .14 U .3 U .14 U 
213,4,3',4'J5'-HexaCB 157 .59 U .06 U .059 U .058 U .14 U .3 U .14 U 
2/,5,3',41,5'-HexaCB 187 1.0 P .06 U .059 U .058 U .14 U .3 U .14 U 
2,4.5,3, 4'. 5'-HexaCB 
2,3.4,5,21,3'14

1-HepJaCB 
160 

170* 

.59 
1.1 

U 
P 

.06 

.06 
U 
U 

.059 

.059 
U 
U 

.058 

.058 
U 
U 

.14 

.14 
U 
U 

.3 

.3 
U 
U 

.14 

.14 
U 
U 

2,3,4,5,21 
14

1 
15'-HeptaCB 180* 2.0 .06 U .059 U .058 U .14 U .3 U .14 U 

2I3,5,6.21.4'15'-HeptaCB 187* 2.6 .06 U .059 U .058 U .14 U .3 U .14 U 
2r3,4,5,3',41,5'-HepJaCB 188 .59 U .06 .059 U .058 U .14 U .3 U .14 U 
2i3A5,6!2V31.4'-OctaCB 195* .59 U .06 U .059 U .058 U .14 U .3 U .14 U 
2,3,4,5,6,21,31,41,51-NonaCB 206* .59 U .06 U .059 U .058 U .14 U .3 U .14 U 
Deca-CB 208* .59 U .06 U .059 U .058 U .14 U .3 U .14 U 
NOAA Congeners Total 560 5.3 6.1 7.1 15 24 18 

Total X 2.5 1400 13 15 18 38 60 45 
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Final Flux Chamber Source Sample Data 
Sample Matrix/Units of Measure (drywelght) Sedfment/mg/kg Sediment/mo/kg Sediment/mg/kg 

Station Number ©657 Q602 ©650 

Sample Number URS-W1 URS-W2 URS-W3 

Flux Chamber Test Designation 1 I I 
Sample Date 08-Aug-OO 08-Aug-OO 08-Aug-OO 

Analyte BZ# V Q V Q V Q 
2,4'-DiCB 8* 14.0 1.0 .81 U 
2,5,2'-TriCB 18* 65.0 P 3.2 3.5 P 
2.4,4'-TriCB 28* 680.0 D 7.2 17.0 
2,3,6,2'-TetraCB 44* 540.0 D 3.4 9.7 

2,5.2',5<-TetraCB 52* 600.0 D 6.9 13.0 
2,4,3'.4'-TetraCB 66* 970.0 D 6.6 17.0 
SAS'̂ '-TetraCB 77 76.0 EP .39 U .81 U 
3,4,5,4'-TetraCB 81 1.6 U .39 U .81 U 

2,4,5,21.5'-PentaCB 101* 400.0 DP 3.5 P 6.8 P 
2,3,4,31,4'-PentaCB 105* 190.0 DP .66 P 2.8 
2,3,4,5,41-PentaCB 114 14.0 P .39 U .81 U 

2)4,5,3l,41.PentaCB 118* 340.0 DP 2.8 5.4 

SAM'.A'-PentaCB 123 200.0 D 3.2 4.0 

3,4,5,3',4'-PentaCB 126 1.6 U .39 U .81 U 

2,3,4,2t,31.4'-HexaCB 128* 62.0 P .4 .97 

2,3,4,21,4',51-HexaCB 138* 240.0 D 1.3 P 3.4 

2,4,5,21,41,51-HexaCB 153* 180.0 D 2.6 3.4 

2.3,4,5,3',4'-HexaCB 156 32.0 P .39 U .81 U 

2,3,4.3'.41,5'-HexaCB 157 7.5 .39 U .81 U 

2,4,5,31,41,51.HexaCB 167 18.0 P .39 U .81 U 

SAS.S'.O'-HexaCB 169 1.6 U .39 U .81 U 

2.3.4,512
1.31.4'-HeptaCB 170* 26.0 .39 U .81 U 

2,3,4,5,2l,4',5<-HeptaC8 180* 41.0 .39 U .81 U 

2,3,5,6,2',4',5l-HeptaCB 187* 25.0 P .39 U .81 U 

2,3.4,5,31,41,51-H«ptaCB 189 1.6 U .39 U .81 U 

2,3,4,5,6,21,3',4'-OcUCB 195* 2.0 .39 U .81 U 

2,3,4,5,6,21 
13

< 
14

1,5'-NonaCB 206* 2.6 .39 U .81 U 
Deca-CB 209* 1.6 U .39 U .81 U 

NOAA Congeners Total 4400 40 83 

Total X 2.5 10K+ 100 210 

6/15/01 flux sourcesediment 
L-F3 

( 



Final Flux Chamber Source Sample Data 
Sample Matrix/Units of Measure Aqueous/ug/l Aqueous/ug/l Aqueous/ug/l 

Harbor 
Station Number Moon Pool outside silt Moon Pool 

fence 
Sample Number FC1415 FC72627 FC89 

Flux Chamber Test Designation F G F 

Sample Date 17-Aug-OO 17-Aug-OO 17-Aug-OO 

Analyte BZ# V Q V Q V Q 
2,4'-DiCB 8  * .98 .16 .16 
2,5,2'-TriCB 18* 1.5 .35 .32 
2,4,4'-TriCB 28* 2.0 .31 .32 
2,3,6,2'-TetraCB 44* .92 .12 .15 
2,5,2',5'-TetraCB 52* 1.6 .33 .34 
2,4,3',41-TetraCB 66* 1.0 .15 .28 
3,4,3',4'-TetraCB 77 .095 U .02 U .019 U 
3,4,5,4'-TetraCB 81 .095 U .02 U .029 
2,4,5,2',5'-PentaCB 101 * .62 P .074 P .16 P 
2,3,4,3',4'-PentaCB 105* .095 U .02 U .019 U 
2,3,4,5,4'-PentaCB 114 .095 U .02 U .019 U 
2,4,5,3',4'-PentaCB 118* .31 .043 .11 
3,4,5,2',4'-PentaCB 123 .49 .072 .12 
3,4,5,3',4'-PentaCB 126 .095 U .02 U .019 U 
2,3,4,2',3',41-HexaCB 128* .095 U .02 U .019 U 
2,3,4,2',4',51-HexaCB 138* .15 P .022 P .032 P 
2,4,5,2',4',5'-HexaCB 153* .36 .049 .099 
2,3,4,5,3',41-HexaCB 156 .095 U .02 U .019 U 
2,3,4,3',4',51-HexaCB 157 .095 U .02 U .019 U 
2,4,5,3',41,5'-HexaCB 167 .095 U .02 U .019 U 
3,4,5,yA',5'-HexaCB 169 .095 U .02 U .019 U 
2,3.4,5,2',3',4'-HeptaCB 170* .095 U .02 U .019 U 
2,3,4,5,2',4',5'-HeptaCB 180* .095 U .02 U .019 U 
2,3,5,6,2',4',51-HeptaCB 187* .095 U .02 U .019 U 
2,3,4,5,3',4',5'-HeptaCB 189 .095 U .02 U .019 U 
2,3,4,5,6,21,3',41-OctaCB 195* .095 U .02 U .019 U 
2,3,4,5,6,2',3',4',5'-NonaCB 206* .095 U .02 U .019 U 
Deca-CB 209* .095 U .02 U .019 U 
NOAA Congeners Total 9.4 1.6 2.0 

Total X 2.5 24 4.0 5.0 
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1.0 SAMPLE DATA 

The information contained in this report includes detailed tables for each sample event date. The 
report details the polychlorinated biphenyl (PCB) congener and homologue results, quality flags, 
detection limits, Estimated Maximum Potential Concentration (EMPC) values, and sampling 
information. The meteorological data contained in this section are based on the start and end 
times for each individual sample. 

The meteorological station takes readings every 5 minutes and averages these 5-minute readings 
at the end of every hour. For example, the sample at station 28 on 14 March 2001 started at 
07:47 a.m. and ended at 07:52 a.m. on 15 March 2001. Therefore, the average temperature, 
average solar radiation, and total precipitation are calculated based on the 14 March 2001 08:00 
a.m. data through 15 March 2001 8:00 a.m. data. 

2.0 SAMPLING SCHEDULE 

The sample event schedule is presented in Table 1. Samples in the area surrounding the confined 
disposal facility were collected for 3 days in August 2000 during the pre-design dredge testing. 
Samples were collected at stations 02, 03, 03D, 06, 09, 17, and 27. Samples were collected at 
station 03D on an alternating basis. A designated U.S. Army Corps of Engineers laboratory 
analyzed these quality assurance samples. 

Table 1: Sample Event Schedule 

Sampling Stations 
Sampling Sample 

Effort Event Date 
02 03 03D 06 09 17 27 Blank 

Station 

08/15/00 X X X X X X X 02 
Pre-Design 
Dredge Test 

08/16/00 X X t X X X X 06 

08/17/00 X X X X X X X 27 

X Sample collected at station 

t Alternate duplicate samples analyzed by the U.S. Army Corps of Engineers designated laboratory 
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3.0 IMPORTANT TERMS 

3.1. Summary Report Definitions 

Air sample summary reports have been developed for each sample collected. The data is 
presented in the tables that follow. The following information is provided to help the reader 
interpret the data reports. 

Heading 
Sample Event Date 
Lab Sample ID 
Station ID/Name 
Sample Type 

Sample Number 

Preliminary Flow 

Run Time 
Sample Volume 
Prevailing Wind 
Direction 
Average Temperature 

Average Solar 
Radiation 
Total Precipitation 
Analyte 
Detsym 

Mass 
EMPC 

Qflag 
Concentration 

TEF 
TEQ 

Table 2: Column Headings 

Definition 
Start date. Date in which the sample was installed in the sampler 
Identification number designed by the analytical laboratory 
Site identification number and corresponding name 
Designates whether the sample is a field blank, normal sample, or 
duplicate sample 
Field identification number formatted as month, day, year, station. For 
example, sample number 09190028 represents a sample collected on 
19 September 2000 at station 28. A letter "B" following the sample 
number (09190028B) indicates a field blank, a letter "D" (09190028D) 
indicates a duplicate sample 
For this data report the flow is assumed to be 225 standard liters per 
minute (slpm) 
Sample duration in hours 
Total volume of air sampled, cubic meters 
Predominant direction that the wind was blowing from 

Average temperature for the sampling event date at 2 meters, degrees 
Fahrenheit 
Average solar radiation for the sampling event date, watt meter 
squared 
Total Precipitation for the sampling event date, inches of water 
The name of the PCB congener, homologue or total homologues 
Detection symbol; < denotes not detected, = denotes detected, M 
denotes EMPC 
Mass of analyte detected in the sample, nanograms 
Estimated Maximum Potential Concentration (denoted as M in the 
Detsym column). An EMPC value indicates there were interferences 
in the sample that may cause an underestimation of the result. In this 
case, the EMPC value is used to calculate the estimated concentration 
Quality flag designated by either the laboratory or the data validator 
Average concentration of analyte over the sampling period, nanograms 
per cubic meter 
Toxic Equivalency Factor, not applicable to homologue groups 
Toxic Equivalent Concentration, not applicable to homologue groups 
The TEF is multiplied by the concentration to calculate the TEQ 
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4.0

3.2. Data Qualifier Flags 

In order to assist with data interpretation, data qualifier flags are used on the final reports. The 
most commonly used flags are: 

C: Coeluting congener
 
NDR: Peak detected, but did not meet quantification criteria
 
R: Rejected 
U: Not detected. Result is within five times the concentration detected in associated 
blanks and considered not detected at the reported value. 

 REPORTING CONVENTIONS 

In order to calculate homologue group concentrations, several data validation conventions are 
applied. The concentration values for non-detects are calculated at half the detection limit, based 
on the assumption that the actual concentration is likely to be somewhere between zero and the 
detection limit. The exception to this data validation convention is homologue #209 (DecaCB), 
which if detected, was detected intermittently and at relatively low concentrations such that their 
actual presence is questionable. Including non-detects with elevated detection limits at half the 
detection limit results in relatively high values; in turn, skewing the resulting averages higher. 
Consequently, when calculating concentrations for homologue #209, non-detect values were 
disregarded (i.e., not included as a result). For analytes qualified as U due to blank 
contamination, the analyte concentrations are calculated at half the reported mass value. In all 
cases where an EMPC value was reported, this value is used in calculating analyte 
concentrations in lieu of the reported value. 

Individual sample results reported in this data package include the mass of each analyte as 
reported by the laboratory, the volume of air sampled, the resulting sample concentration, and 
the data qualifiers (described in Section 3.2). Total PCBs are reported (in nanograms) as the sum 
of the homologue group detected mass values, EMPC (where reported), or half of the detection 
limit values, with the exception of DecaCB, which was rejected. An example of Total PCB 
calculation is shown in Table 3. 
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Table 3: Example Total PCB Calculation 

'' Homologue Detection LfmiV ^ '$I£ss~ ^MP€ Detsym Group - (hgH^M •"*«*£:• "** (&£&'
Total MonoCB = 0.08 105 
Total DiCB — 0.1 5640 
Total TriCB M 0.06 7710 7750 
Total TetraCB M 0.1 5220 5230 
Total PentaCB = 0.3 1490 
Total HexaCB M 0.2 202 212 
Total HeptaCB M 0.4 35.1 37.6 
Total OctaCB = 0.5 3.8 
Total NonaCB < 0.6 
Total DecaCB < 0.7 

Homologue Group Sum = 20468.7 nanograms* 
* Obtained by the summation of table values highlighted in bold print. 

5.0 PROBLEMS AND CORRECTIVE ACTION 

There were no problems for these sampling events. 

6.0 SAMPLE EVENT SUMMARY REPORTS 

The attached sample summary reports are for the Pre-Design Dredge Test 15, 16, and 17 August 
2000 sampling efforts. 
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Final Sample Event Summary Pre-Design Dredge Test Sampling - 1 ?, 16, and 17 August 2000 

Sample Event Date 8/1 5/2000 Sample Number 08150002 Prevailing Wind Direction NNE 
Lab Sample ID L2694-1 Preliminary Flow (slpm) 225 Average Temperature ( °F) 68.6 
Station ID/Name 02/E Side of CDF Run Time (hours) 24.15 Average Solar Radiation (wm2) 70.3 
Sample Type Normal Sample Sample Volume (m3) 326.025 Total Precipitation (inches H2O) 0.32 

Detection Concentration TEQt 
Analyte Detsym Limit (ng) Mass (ng) EMPC* QFlag (ng/ms) TEF (ng/mj) 

PCB Congeners 
3,3',4,4' -TetraCB (#77) 0.395 3.87 0.0119 0.0001 0.000001 
3,4,5,4' -TetraCB (#81) < 0.376 — U 0.0006 0.0001 0.00000006 

2,3,3',4,4'-PentaCB(#105) 0.0551 5.42 0.0166 0.000 1 0.000002 
2,314,4',5-PentaCB(#l!4) 0.0519 0.67 0.0021 0.0005 0.000001 
2,3'14,4',5-PentaCB(#118) 0.051 40.4 0.124 0.0001 0.00001 
2',3,4,4',5-PentaCB(#123) 0.0548 0.971 0.00298 0.0001 0.0000003 
3,3',4,4',5-PentaCB(#126) M 0.0564 0.0906 0.0906 NDR 0.000278 0.1 0.00003 

2,3,3',4,4',5-HexaCB (# 1 56) 0.0414 0.905 — C 0.00278 0.0005 0.000001 
2,3,3',4,4',5'-HexaCB (#157) — C156 0.0005 
2,3',4,4',5,5'-HexaCB(#167) 0.0314 0.635 0.00195 0.00001 0.00000002 
3,3',4,4',5,5'-HexaCB (# 1 69) < 0.0341 — U 0.00005 0.01 0.0000005 

2,2',3,3',4,4',5-HeptaCB (# 1 70) 0.0112 0.362 0.00111 
2,2',3,4,4',5,5'-HeptaCB (# 1 80) 0.00988 0.903 — C 0.00277 
2,3,3',4,4',5,5'-HeptaCB (# 1 89) < 0.00536 0.024 — U 0.000037 0.0001 0.000000004 

DecaCB (#209) 0.0127 0.0284 R
 
Additional PCB Congeners
 

2,4'-DiCB (#8) 0.0388 500 1.5
 
2,2',5-TriCB(#18) 0.019 1290 — C 3.96
 

2,3,3',-TriCB (#20) 0.234 1130 — C 3.47
 
2,4,4'- TriCB (#28) — C20
 

2,2',3,5'-TetraCB (#44) 0.0145 602 — C 1.85
 
2,2',5>51-TetraCB (#52) 0.0135 1110 3.4
 
2,3',4,4' -TetraCB (#66) 0.303 85.9 0.263
 

2,2',3,4',5-PentaCB (#90) 0.0362 116 0.356
 
2,2\4,5,5'-PentaCB(#101) — C90
 

2,2',3,3',4,4'-HexaCB(#128) 0.0389 1.67 0.00512
 
2,2',3,3',4,5-HexaCB (# 1 29) 0.0364 13.8 — C 0.0423
 
2,2',3,4,4',5'-HexaCB (#138) — C129
 
2,2',4,4',5,5'-HexaCB(#153) 0.0333 21.6 — C 0.0663
 

2,2',3,4',5,5',6-HeptaCB (#187) 0.00908 1.31 0.00402
 
2,2',3,3',4,4',5,6-OctaCB (# 1 95) 0.00706 0.0323 0.0000991
 

2,21,3)3',4,4',5,51,6-NonaCB (#206) M 0.0341 0.0572 0.0572 NDR 0.000175
 
PCB Homologue Groups
 

Total MonoCB 0.0527 32.6 0.100 
Total DiCB 0.0776 2180 6.69 
Total TriCB 0.308 7050 21.6 

Total TetraCB 0.395 3890 11.9 
Total PentaCB 0.0564 831 2.55 
Total HexaCB 0.0483 121 0.371 

Total HeptaCB 0.0147 5.15 0.0158
 
Total OctaCB 0.0153 0.139 0.000426
 

Total NonaCB < 0.0341 — U 0.00005
 
DecaCB (#209) 0.0127 0.0284 — R
 

Homologue Groups Sum 14100 43
 

* M indicates all or a portion of the result has a calculated EMPC value, 
t TEQ is the product of the concentration and its TEF value. 
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Final Sample Event Summary Pre-Design Dredge Test Sampling - 15, 16, and 17 August 2000 

Sample Event Date 8/15/2000 Sample Number

Lab Sample ID L2694-8 Preliminary Flow (slpm)

Station ID/Name 02/E SideofCDF Run Time (hours)

Sample Type Field Blank Sample Volume (m3)

Detection Mass 
Analyte Detsym Limit (ng) (ng) 

PCB Congeners 
3,3',4,4'-TetraCB (#77) < 0.015 — 
3,4,5,4'-TetraCB(#81) < 0.0143 — 

2,3,3',4,4'-PentaCB(#105) < 0.0127 — 
2,3,4,4',5-PentaCB(#114) < 0.0116 — 
2,3',4,41,5-PentaCB(#118) 0.0121 0.0435 
21,3,4,41,5-PentaCB(#123) < 0.0123 — 
3,3',4,41,5-PentaCB(#126) < 0.0126 — 

2,3,3',4,4',5-HexaCB(#156) M 0.00595 0.0104 
2)3,3',4,4',5'-HexaCB (#157) 
2,31,4,4',5,5'-HexaCB (# 1 67) < 0.00452 
3,3',4,41,5,5'-HexaCB (# 1 69) < 0.00481 — 

2,2',3,3',4,4',5-HeptaCB (#170) < 0.00879 
2,2')3>4>4',5)5

1-HeptaCB (# 1 80) M 0.00806 0.0104 
2,3)3',4,4',5,5'-HeptaCB(#189) < 0.0033 

DecaCB (#209) M 0.00825 0.0122 
Additional PCB Congeners 

2,4'-DiCB (#8) 0.0687 0.215 
2,2',5-TriCB(#18) 0.0478 0.334 
2,3,3',-TriCB (#20) 0.0248 0.168 
2,4,4'-TriCB (#28) — — 

2,2',3,5'-TetraCB (#44) 0.0166 0.142 
2,2',5,5'-TetraCB (#52) 0.0153 0.153 
2,3',4,4'-TetraCB (#66) 0.0113 0.0301 

2,2',3,4',5-PentaCB (#90) 0.0144 0.0805 
212

1,4,5,5'-PentaCB(#101) — — 
2,2',3)3',4>41-HexaCB(#128) < 0.00558 — 
2,2',3,3',4,5-HexaCB (# 1 29) 0.00531 0.0351 
2,21,3,4,4',5'-HexaCB(#138) — — 
2,2',4,4',5,5'-HexaCB (#153) 0.00472 0.0415 

2,2',3,4',5,5',6-HeptaCB (# 1 87) < 0.0074 
2,2',3,3',4,4',5,6-OctaCB (# 1 95) < 0.00526 

2,2',3,3',4,41,5,5'>6-NonaCB (#206) < 0.0183 — 

PCB Homologue Groups 
Total MonoCB < 0.0222 — 

Total DiCB 0.0991 0.387 
Total TriCB 0.0633 1.14 

Total TetraCB 0.0206 0.583 
Total PentaCB 0.0224 0.428 
Total HexaCB 0.0097 0.117 

Total HeptaCB < 0.0119 — 
Total OctaCB < 0.0147 — 

Total NonaCB < 0.0183 — 
DecaCB (#209) M 0.00825 0.0122 

Homologue Groups Sum 2.69 

* M indicates all or a portion of the result has a calculated EMPC value, 
t TEQ is the product of the concentration and its TEF value. 
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Final Sample Event Summary Pre-Design Dredge Test Sampling - 15, 16, and 17 August 2000 

Sample Event Date 8/ 1 5/2000 Sample Number 08150003 Prevailing Wind Direction NNE 

Lab Sample ID L2694-2 Preliminary Flow (slpm] 225 Average Temperature ( °F) 68.6 

Station ID/Name 03/N Side of CDF Run Time (hours) 24 1 9 Average Solar Radiation (w -m2) 717 

Sample Type Normal Sample Sample Volume (m1) 326.565 Total Precipitation (inches H2O) 0.32 

Detection Concentration TEQf 
Analyte Detsym Limit (ng) Mass (ng) EMPC* QFlag (ng/ms) TEF (ng/mj) 

PCB Congeners 
S.S'A^-TetraCB (#77) 0.862 13.4 0.0410 0.0001 0.000004 
3,4,5,4' -TetraCB (#81) < 0.802 U 0.001 0.0001 0.0000001 

2,3,3'A4'-PentaCB(#105) 0.221 18.8 0.0576 0.0001 0.000006 
2,3,4,4',5-PentaCB(#lI4) 0.214 2.15 0.00658 0.0005 0.000003 
2,3',4,4',5-PentaCB(#118) 0.202 128 0.392 0.0001 0.00004 
2',3,4,4',5-PentaCB(#123) 0.224 3.07 0.00940 0.0001 0.0000009 
3,3',4,4',5-PentaCB(#126) M 0.227 0.333 0.333 NDR 0.00102 0.1 0.0001 

2,3,3',4,4',5-HexaCB (# 1 56) 0.14 3.43 — C 0.0105 0.0005 0.000005 
2,3,3',4,4',5'-HexaCB (#157) — C156 — 0.0005 
2,3',4,4',5,5'-HexaCB (# 1 67) 0.103 2.13 0.00652 0.00001 0.00000007 
3,3',4,4',5,5'-HexaCB(#169) < 0.119 — U 0.0002 0.01 0.000002 

2,2',3,3',4,4',5-HeptaCB (# 1 70) 0.0102 1.31 0.00401 — 
2,2',3,4,4',5,5'-HeptaCB (# 1 80) 0.00899 3.24 — C 0.00942 — 
2,3,3',4,4l,5,5'-HeptaCB (# 1 89) 0.00416 0.0768 0.000235 0.0001 0.00000002 

DecaCB (#209) M 0.0137 0.072 0.072 R
 
Additional PCB Congeners
 

2,4'-DiCB (#8) 0.164 1960 6
 
2,21,5-TriCB(#18) 0.0213 2900 — C 8.9
 

2,3,3',-TriCB (#20) 0.961 3240 — C 9.92
 
2,4,4' -TriCB (#28) — C20
 

2,2',3,5'-TetraCB (#44) 0.0184 1440 — C 4.41
 
2,2',5)5'-TetraCB (#52) 0.0171 2490 7.62
 
2,3',4,4'-TetraCB (#66) 0.68 213 0.652
 

2,2',3,4',5-PentaCB (#90) 0.116 292 — C 0.894 
2,2',4>5,5'-PentaCB(#101) — C90
 

2,2',3,3',4,4'-HexaCB (#128) 0.129 6.11 — C 0.0187
 
2,2',3,3',4,5-HexaCB (# 1 29) 0.121 50.6 — C 0.155
 
2,2',3,4,4',5'-HexaCB(#138) — C129
 
2,21,4,4',5,5'-HexaCB (#153) 0.111 77.5 — C 0.237
 

2,2',3,4',5,5',6-HeptaCB (# 1 87) 0.00827 4.44 0.0136
 
2,2',3,3',4,4',5,6-OctaCB (#195) M 0.00898 0.135 0.135 NDR 0.000413
 

2,2',3,3',4,4',5,5',6-NonaCB (#206) M 0.0304 0.161 0.161 NDR 0.000493
 
PCB Homologue Groups
 

Total MonoCB 0.0288 182 0.557
 
Total DiCB 0.116 7110 21.8
 

Total TriCB 0.36 18000 55 
Total TetraCB 0.862 9060 27.7 
Total PentaCB 0.227 2110 6.46 
Total HexaCB 0.161 408 1.25 

Total HeptaCB 0.0133 21 0.064
 
Total OctaCB 0.0179 1.34 0.00410
 

Total NonaCB 0.0304 0.135 0.000413
 
DecaCB (#209) M 0.0137 0.072 0.072 R
 

Homologue Groups Sum 36900 110
 

* M indicates all or a portion of the result has a calculated EMPC value, 
t TEQ is the product of the concentration and its TEF value. 
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Final Sample Event Summary Pre-Design Dredge Test Sampling - 15, 16, and 17 August 2000 

Sample Event Date 8/1 5/2000 Sample Number 08150003D Prevailing Wind Direction NNE 

Lab Sample ID L2694-3 Preliminary Flow (slpm) 225 Average Temperature ( °F) 68.6 

Station ID/Name 03D/NSideofCDFDup Run Time (hours) 24.17 Average Solar Radiation (wm2) 71.7 

Sample Type Field Duplicate Sample Volume (m1) 326.295 Total Precipitation (inches H,O) 0.32 

Detection Concentration TEQf 
Analyte Detsym Limit (ng) Mass (ng) EMPC* QFlag (ng/m5) TEF (ng/m3) 

PCB Congeners 
3,3',4,4'-TetraCB (#77) = 0.439 8.75 — 0.0268 0.0001 0.000003 
3,4,5,4'-TetraCB(#81) M 0.404 0.42 0.42 NDR 0.0013 0.0001 0.0000001 

2,3,31,4,4'-PentaCB (#105) = 0.327 15.2 — 0.0466 0.0001 0.000005 
2,3,4,4',5-PentaCB(#114) = 0.301 1.35 — 0.00414 0.0005 0.000002 
2)3

1
)4,4',5-PentaCB(#118) = 0.293 94.2 — 0.289 0.0001 0.00003 

21,3,4,4',5-PentaCB(#123) = 0.324 2.16 — 0.00662 0.0001 0.0000007 
3,3',4,4',5-PentaCB(#126) < 0.332 — — U 0.0005 0.1 0.00005 

2,3,3',4,4',5-HexaCB (#156) = 0.134 2.61 £ 0.00800 0.0005 0.000004 
2,3,3',4)4',5'-HexaCB(#157) — — — C156 — 0.0005 

—2,3',4,41
)5,51-HexaCB (#167) 0.0945 1.58 0.00484 0.00001 0.00000005 

3,3',4,4',5,5'-HexaCB(#169) < 0.111 — U 0.0002 0.01 0.000002 
_2,2',3,3',4,4',5-HeptaCB (#170) 0.014 0.967 0.00296 
_ (2 2,2',3,4,4',5,5'-HeptaCB (#180) 0.0124 2.32 0.00711 

2,3,3',4,4',5,51-HeptaCB (#189) = 0.00467 0.0439 — 0.000135 0.0001 0.00000001 
DecaCB (#209) M 0.013 0.0337 0.0337 R — — 

Additional PCB Congeners 
2,4'-DiCB (#8) = 0.0539 1090 — 3.34 

2,2',5-TriCB(#18) = 0.0325 2120 — C 6.5 
2,3,3',-TriCB (#20) = 0.478 2400 £ 7.4 
2,4,4'-TriCB (#28) — — — C20 —
 

2,2',3,5'-TetraCB (#44) = 0.0271 1070 — C 3.28
 
2,2',5,5'-TetraCB (#52) = 0.0252 1830 — 5.61
 
2,3',4,41-TetraCB (#66) = 0.339 153 — 0.469
 

2,2',3,4',5-PentaCB (#90) = 0.0888 213 — C 0.653
 
2,2',4>5,51-PentaCB(#10I) — — — C90 —
 

2,2',3)3',4,4'-HexaCB (#128) = 0.122 5.05 — C 0.0155
 
2,2',3,3',4,5-HexaCB (#129) = 0.114 40.8 — C 0.125
 
2,2',3,4,4',5'-HexaCB(#138) — — — C129 —
 
2,2',4,4',5,5'-HexaCB (#153) = 0.104 57 — C 0.17
 

2,2',3,4',5,5',6-HeptaCB (#187) = 0.0114 3.3 — 0.010
 
2,2',3,3',4,4',5,6-OctaCB (#195) M 0.00679 0.0874 0.0874 NDR 0.000268
 

2,2')3,31,4,41,5,51,6-NonaCB(#206) = 0.0352 0.0919 — 0.000282
 
PCB Monologue Groups
 

Total MonoCB = 0.0739 112 — 0.343 
Total DiCB = 0.103 4400 — 13 
Total TriCB = 0.279 13000 — 40 

Total TetraCB = 0.439 6700 — 21 
Total PentaCB = 0.332 1230 — 3.77 
Total HexaCB = 0.152 305 — 0.935 

Total HeptaCB = 0.0184 16.7 — 0.0512
 
Total OctaCB = 0.026 0.962 — 0.00295
 

Total NonaCB = 0.0352 0.0919 — 0.000282
 
DecaCB (#209) M 0.013 0.0337 0.0337 R —
 

Homologue Groups Sum 25800 79
 

* M indicates all or a portion of the result has a calculated EMPC value, 
t TEQ is the product of the concentration and its TEF value. 
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Final Sample Event Summary Pre-Design Dredge Test Sampling - 15, 16, and 17 August 2000 

Sample Event Date 8/ 1 5/2000 Sample Number 08150006 Prevailing Wind Direction NNE 
Lab Sample ID L2694-4 Preliminary Flow (slpm) 225 Average Temperature ( °F) 68.6 
Station ID/Name 06AV Side of CDF Run Time (hours) 24. 1 5 Average Solar Radiation (w -m2) 71 .7 
Sample Type Normal Sample Sample Volume (m3) 326.025 Total Precipitation (inches H,O) 0.32 

Detection 
Analyte Detsym Limit (ng) Mass (ng) EMPC* 

PCB Congeners 
3,3'(4,4'-TetraCB (#77) 0.925 31.4 — 
3,4,5,4' -TetraCB (#81) 0.859 1.03 — 

2,3,3',4)4'-PentaCB(#105) 0.193 26.2 — 
2,3,4,4',5-PentaCB (#114) 0.174 2.54 — 
2,3',4,4',5-PentaCB (#118) 0.169 152 — 
2',3,4,4',5-PentaCB(#l23) 0.189 4.28 — 
3,3',4,4',5-PentaCB (# 1 26) 0.193 0.665 — 

2,3,3',4,4',5-HexaCB (# 1 56) 0.152 3.96 — 
2,3,3',4,41,51-HexaCB (#157) 
2,3',4,41,5,5'-HexaCB (#167) 0.11 2.4 — 
3,3',4,4',5,51-HexaCB(#169) < 0.122 — — 

2,2',3,3',4,4',5-HeptaCB (# 1 70) 0.0135 1.42 — 
2,2',3,4,4',5>5'-HeptaCB (#180) 0.0119 3.49 — 
2,3 .S'^'.S^'-HeptaCB (# 1 89) < 0.00395 0.059 — 

DecaCB (#209) M 0.0117 0.0293 0.0293 
Additional PCB Congeners 

2,4'-DiCB (#8) 0.204 1830 — 
2,2',5-TriCB(#18) 0.0262 2360 — 

2,3,3',-TriCB (#20) 0.324 2650 — 
2,4,4'-TriCB (#28) — — — 

2,2',3,5'-TetraCB (#44) 0.027 1660 — 
2)2',5,5'-TetTaCB (#52) 0.0251 2350 — 
2,3',4,4'-TetraCB (#66) 0.716 306 — 

2,2',3,4',5-PentaCB (#90) 0.0771 372 — 
2,2',4,5,5'-PentaCB(#101) — — — 

2,2',3,3',4,4'-HexaCB (#128) 0.138 7.81 — 
2,2',3,3',4,5-HexaCB (# 1 29) 0.13 61 — 
2,2',3,4,4',5'-HexaCB (#138) — — — 
2,2',4,4',5,5'-HexaCB (#153) 0.118 87.5 — 

2,2',3,4',5,5',6-HeptaCB (# 1 87) 0.0109 4.56 — 
2,2',3 ,3',4,4',5,6-OctaCB (# 1 95) M 0.00626 0.133 0.133 

2,2',3,3',4)4
1,5,51,6-NonaCB (#206) M 0.0359 0.101 0.101 

PCB Homologue Groups 
Total MonoCB 0.0695 205 — 

Total DiCB 0.0931 6620 — 
Total TriCB 0.285 15400 — 

Total TetraCB 0.925 9950 —
 
Total PentaCB 0.193 2730 —
 
Total HexaCB 0.172 491 —
 

Total HeptaCB 0.0177 23.8 —
 
Total OctaCB 0.0213 0.724 —
 

Total NonaCB < 0.0359 — —
 
DecaCB (#209) M 0.0117 0.0293 0.0293 

Homologue Groups Sum 35400 

* M indicates all or a portion of the result has a calculated EMPC value, 
t TEQ is the product of the concentration and its TEF value. 

QFlag 

C
 
C156
 

U 

C 
U 
R 

C
 
C
 

C20
 
C
 

C
 
C90
 
C
 
C
 

C129
 
C
 

NDR
 
NDR
 

U
 
R
 

Concentration
(ng/m3) 

0.0963 
0.00316 
0.0804 
0.00774 
0.466 
0.0131 
0.00204 
0.0121 

0.0074 
0.0002 
0.00436 
0.0107 
0.000040 
— 

5.61 
7.24 
8.13 
— 

5.09 
7.21 
0.939 
1.14 
— 

0.0240 
0.19
 

—
 
0.268 
0.0140 
0.000408 
0.000310 

0.629 
20.3 
47.2 
30.5 

8.37 
1.51 
0.0730 
0.00222 
0.00006 

—
 
110
 

 TEQt 
TEF (ng/m3) 

0.0001 0.00001 
0.0001 0.0000003 
0.0001 0.000008 
0.0005 0.000004 
0.0001 0.00005 
0.0001 0.000001 
0.1 0.0002 
0.0005 0.000006 
0.0005 
0.00001 0.00000007 
0.01 0.000002 

0.0001 0.000000009 
— 
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Final Sample Event Summary Pre-Design Dredge Test Sampling -15, 16, and 17 August 2000 

Sample Event Date 8/15/2000 Sample Number 08150009 Prevailing Wind Direction NNE 
Lab Sample ID L2694-6 Preliminary Flow (slpm) 225 Average Temperature ( °F) 68.6 
Station ID/Name 09/Coffin Avenue Run Time (hours) 24. 14 Average Solar Radiation (w -m2) 7 1 .7 
Sample Type Normal Sample Sample Volume (m3) 325.89 Total Precipitation (inches H,O) 0.32 

Detection Concentration TEQf 
Analyte Detsym Limit (ng) Mass (ng) EMPC* QFlag (ng/m3) TEF (ng/m3) 

PCB Congeners 
3,3',4,4'-TetraCB (#77) 0.467 4.5 0.014 0.0001 0.000001 
3,4,5,4'-TetraCB(#81) < 0.438 — U 0.0007 0.0001 0.00000007 

2,3,3',4,4'-PentaCB(#105) 0.153 7.36 0.0226 0.0001 0.000002 
2,3,4,4',5-PentaCB(#114) 0.155 0.76 0.0023 0.0005 0.000001 
2,3',4,4',5-PentaCB(#ll8) 0.143 45.7 0.140 0.0001 0.00001 
21,3,4,4')5-PentaCB(#123) 0.16 1.2 0.0037 0.0001 0.0000004 
3,31,4)4',5-PentaCB(#l26) < 0.171 — U 0.0003 0.1 0.00003 

2,3,3',4)4
1,5-HexaCB(#156) 0.133 1.38 — c 0.00423 0.0005 0.000002 

2,3,3',4)4',51-HexaCB (#157) — C156 0.0005 
2)3',4,4',5,5'-HexaCB (#167) 0.0973 0.851 0.00261 0.00001 0.00000003 
3,3',4,4',5,5'-HexaCB(#169) < 0.116 — U 0.0002 0.01 0.000002 

2,2',3,3',4,4',5-HeptaCB (#170) 0.0367 1.02 0.00313 
2,2'>3)4,4')5,5'-HeptaCB (#180) 0.0291 2.42 — C 0.00743 
2,3,3',4,41,5,5'-HeptaCB (#189) M 0.0204 0.0775 0.0775 NDR 0.000238 0.0001 0.00000002 

DecaCB (#209) M 0.0225 0.0547 0.0547 R
 
Additional PCB Congeners
 

2,4'-DiCB (#8) 0.0994 497 1.53
 
2,2',5-TriCB(#18) 0.068 1130 £ 3.47
 

2,3,3',-TriCB (#20) 0.382 1190 — C 3.65
 
2,4,4'-TriCB (#28) — C20
 

2,21,3,5'-TetraCB (#44) 0.0315 436 — C 1.34
 
2,2',5,5'-TetraCB (#52) 0.0329 837 2.57
 
2,3',4)4'-TetraCB (#66) 0.401 96.1 0.295
 

fj 2,2',3,4',5-PentaCB (#90) = 0.0853 141 0.433
 
2>2',4,5)5'-PentaCB(#101) — C90
 

2,21
>3,31,4,4'-HexaCB(#128) 0.121 2.22 — C 0.00681
 

£2,2',3,3',4,5-HexaCB (#129) 0.12 19 0.058
 
2,2',3,4,41,5'-HexaCB(#138) — C129
 
2>2',4,4',5,5'-HexaCB (#153) 0.11 28.8 — C 0.0884
 

2,2',3,4',5,5',6-HeptaCB (#187) 0.0308 3.47 0.0106
 
2,2',3,3',4,4',5,6-OctaCB (#195) 0.0265 0.0698 — 0.000214
 

2,2',3,3',4,41,5>5',6-NonaCB(#206) 0.0716 0.179 0.000549
 
PCB Homologue Groups
 

Total MonoCB 0.0468 40.1 0.123
 
Total DiCB 0.15 1870 5.74
 

Total TriCB 0.474 6950 21.3 
Total TetraCB 0.467 3200 9.8 
Total PentaCB 0.171 939 2.88 
Total HexaCB 0.16 167 0.512 

Total HeptaCB 0.0383 14.2 0.0436
 
Total OctaCB 0.0384 1.43 0.00439
 

Total NonaCB 0.0716 0.273 0.000838
 
DecaCB (#209) M 0.0225 0.0547 0.0547 R
 

Homologue Groups Sum 13200 40
 

* M indicates all or a portion of the result has a calculated EMPC value, 
t TEQ is the product of the concentration and its TEF value. 
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Final Sample Event Summary Pre-Design Dredge Test Sampling - 15, 16, and 17 August 2000 

Sample Event Date 8/ 1 5/2000 Sample Number 08150017 Prevailing Wind Direction NNE 

Lab Sample ID L2694-S Preliminary Flow (slpm) 225 Average Temperature ( °F) 68.5 

Station ID/Name 1 7/S Side of CDF Run Time (hours) 24.13 Average Solar Radiation (w -m2) 67.4 

Sample Type Normal Sample Sample Volume (m1) 325.755 Total Precipitation (inches H2O) 0.32 

Analyte Detsym 
PCB Congeners 

3,3',4,4'-TetraCB (#77) 
3,4,5,4'-TetraCB(#81) < 

2,3,3',4,4'-PentaCB(#105) 
2,3,4,4',5-PentaCB(#Il4) 
2,3',4,4',5-PentaCB(#I18) 
2',3,4,4',5-PentaCB(#123) 
3,3',4,4',5-PentaCB (#126) 

2 3 3' 4 4' 5-HexaCB (# 1 56) 
2,3,3',4,4',5-HexaCB (#157) 
2,3',4,4',5,5'-HexaCB (#167) 
3,3',4,4',5,51-HexaCB(#169) < 

2,2',3,3',4,4',5-HeptaCB (#170)
 
2,2',3,4,4',5,5'-HeptaCB (# 1 80)
 
2,3,3',4,4',5,5'-HeptaCB (# 1 89)
 

DecaCB (#209)
 
Additional PCB Congeners
 

2,4'-DiCB (#8)
 
2,2',5-TriCB(#18)
 

2,3,3',-TriCB (#20)
 
2,4,4'-TriCB (#28) 

2,2',3)5'-TetraCB (#44) 
2,2',5,5'-TetraCB (#52) 
2,3',4,4'-TetraCB (#66) 

2,2',3,4',5-PentaCB (#90) 
2,2',4,5,5'-PentaCB(#101) 

2,2',3,3',4,4'-HexaCB (#128) 
2,2',3,3',4,5-HexaCB (# 1 29) 
2>2',3,4,4',5'-HexaCB(#138) 
2,2',4)4

1,5,51-HexaCB (# 1 53) 
2,2',3,4',5,5',6-HeptaCB (# 1 87) 

2,2',3,3',4,4',5,6-OctaCB (# 1 95) 
2,2',3,3',4,4',5,5',6-NonaCB (#206) 

PCB Homologue Groups 
Total MonoCB 

Total DiCB 
Total TriCB 

Total TetraCB
 
Total PentaCB
 
Total HexaCB
 

Total HeptaCB
 
Total OctaCB
 

Total NonaCB
 
DecaCB (#209)
 

Homologue Groups Sum
 

Detection
 
Limit (ng)
 

3.86 
3.46 
0.431 
0.416 
0.39 
0.436 
0.466 
0.231 

0.172 
0.191 
0.00988 
0.00872 
0.004 
0.0129 

0.343 
0.348 
1.91 

0.13 
0.12 
2.97 
0.341 

0.214 
0.201 

0.183 
0.00801 
0.00805 
0.027 

0.0808 
0.564 
2.31 
3.86 
0.494 
0.266 
0.0129 
0.0158 
0.027 
0.0129 

Mass (ng) EMPC* 

24.1 — 

27.8 — 
4.5 — 

237 — 
6.18 — 
0.595 — 
7.24 — 

4.09 — 

3.43 — 
7.17 — 
0.158 — 
0.0409 — 

10500 — 
27800 — 
18800 — 

5400 — 
8310 — 

642 — 
903 — 

10.8 — 
89 — 

157 
9.72 — 
0.251 — 
0.22 — 

940 — 
37600 — 

118000 — 
33500 , — 
6680 — 

926 — 
48.4 — 
2.34 — ' 
0.485 — 
0.0409 — 

198000 

QFlag 

U 

c 
C156 

U 

C 

R 

C
 
C
 

C20
 
C
 

C
 
C90
 
C
 
C
 

C129
 
C
 

R 

Concentration 
(ng/m3) TEF 

TEQt 
(ng/mj) 

0.0740
0.005
0.0853
0.014
0.728
0.0190
0.00183
0.0222

—
0.0126
0.0003
0.0105 
0.0220
0.00048?

 0.0001 
 0.0001 

 0.0001 
 0.0005 
 0.0001 

 0.0001 
 0.1 

 0.0005 
 0.0005 

 0.0000 1 
 0.01 

— 
 0.0001 

0.000007 
0.0000005 
0.000009 
0.000007 
0.00007 
0.000002 
0.0002 
0.00001 

0.0000001 
0.000003 

0.00000005 

32.2 
85.3 
57.7 

17 
25.5 

1.97 
2.77 

0.0332 
0.27 

0.482 
0.0298 
0.000771 
0.00068 

2.9 
115 
362 
103 
20.5 

2.84 
0.149 
0.00718 
0.00149 

610 

* M indicates all or a portion of the result has a calculated EMPC value, 
t TEQ is the product of the concentration and its TEF value. 
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Final Sample Event Summary Pre-Design Dredge Test Sampling - 15, 16, and 17 August 2000 

Sample Event Date 8/15/2000 Sample Number 08150027 Prevailing Wind Direction NNE 

Lab Sample ID L2694-7 Preliminary Flow (slpm) 225 Average Temperature ( °f) 68.6 

Station ID/Name 27/Francis Street Run Time (hours) 24. 1 7 Average Solar Radiation (w -m2) 7 1 .7 

Sample Type Normal Sample Sample Volume (m3) 326.295 Total Precipitation (inches H,O) 0.32 

Detection Concentration TEQt 
Analyte Detsym Limit (ng) Mass (ng) EMPC* QFlag (ng/m3) TEF (ng/mj) 

PCB Congeners 
3,3',4,4'-TetraCB (#77) = 0.0908 1.99 — 0.00610 0.0001 0.0000006 
3,4,5,4'-TetraCB(#81) < 0.0858 — — U 0.0001 0.0001 0.00000001 

2,3,3',4,4'-PentaCB(#105) = 0.0313 3.47 — 0.0106 0.0001 0.000001 
2,3,4,4',5-PentaCB(#114) = 0.0318 0.30 — 0.00092 0.0005 0.0000005 
2,3',4,4',5-PentaCB(#118) = 0.0292 16.9 — 0.0518 0.0001 0.000005 
2',3,4,4',5-PentaCB (# 1 23) = 0.0314 0.408 — 0.00125 0.0001 0.0000001 
3,3',4,4',5-PentaCB(#126) = 0.0376 0.0661 — 0.000203 0.1 0.00002 

2,3,3',4,4',5-HexaCB (#156) = 0.0298 0.616 — C 0.00189 0.0005 0.0000009 
2,3,3',4,41,51-HexaCB (#157) — C156 0.0005 

_2,3',4,4',5,5'-HexaCB (#167) 0.0227 0.334 0.00102 0.00001 0.00000001 
3,3',4,4',5,5'-HexaCB (#169) < 0.0262 — U 0.00004 0.01 0.0000004 

_2,2',3,3',4,4',5-HeptaCB (#170) 0.00816 0.369 0.00113 
2,2',3,4,4',5,51-HeptaCB (#180) _ 0.00647 1.01 £ 0.00310 
2,3,3',4,4',5,5'-HeptaCB (#189) M 0.00342 0.0149 0.0149 NDR 0.0000457 0.0001 0.000000005 

DecaCB (#209) 0.00535 0.0188 — R
 
Additional PCB Congeners
 

2,4'-DiCB (#8) = 0.0134 161 — 0.493
 
2,2',5-TriCB(#18) = 0.0098 293 — C 0.898
 

2,3,3',-TriCB (#20) = 0.0587 352 — CE 1.08
 
2,4,4'-TriCB (#28) — — — C20 —
 

2,2',3,5'-TetraCB (#44) = 0.00728 148 — C 0.454
 
2,2',5,51-TetraCB (#52) = 0.00759 284 — 0.870
 
2,3',4,4'-TetraCB (#66) = 0.0807 36.2 — 0.1 11
 

2,2',3,4',5-PentaCB (#90) = 0.0203 45.4 — C 0.139 
2,2',4,5,5'-PentaCB(#101) — — — C90 —
 

2,2',3,31,4,4'-HexaCB (#128) = 0.0271 1.1 — C 0.0034
 
2,2',3,31

)4,5-HexaCB(#129) = 0.0269 8.72 — C 0.0267
 
2(2',3)4>4',51-HexaCB(#138) — — — C129 —
 
2,2',4,4',5,5'-HexaCB (#153) = 0.0247 11.8 — C 0.0362
 

2,2',3,4',5,5',6-HeptaCB (#187) = 0.00685 1.51 0.00463
 
2,2',3,3',4,4',5,6-OctaCB (#195) = 0.00516 0.0496 — 0.000152
 

2)2',3,3',4,41,5,5',6-NonaCB(#206) = 0.0119 0.112 — 0.000343
 
PCB Homologue Groups
 

Total MonoCB = 0.00888 9.36 — 0.0287 
Total DiCB = 0.0231 599 — 1.84 
Total TriCB = 0.0687 1950 — 5.98 

Total TetraCB = 0.0908 1090 — 3.34 
Total PentaCB = 0.0376 304 — 0.932 
Total HexaCB = 0.0359 70.2 — 0.215 

Total HeptaCB = 0.00852 5.96 — 0.0183 
Total OctaCB = 0.00678 1.49 — 0.00457
 

Total NonaCB = 0.0119 0.286 — 0.000877
 
DecaCB (#209) = 0.00535 0.0188 — R —
 

Homologue Groups Sum 4030 12
 

* M indicates all or a portion of the result has a calculated EMPC value, 
t TEQ is the product of the concentration and its TEF value. 
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Final Sample Event Summary Pre-Design Dredge Test Sampling - 15, 16, and 17 August 2000 

Sample Event Date 8/ 1 6/2000 Sample Number 08160002 Prevailing Wind Direction NW 

Lab Sample ID L2699-1 Preliminary Flow (slpm) 225 Average Temperature ( °F) 70.3 

Station ID/Name 02/E Side of CDF Run Time (hours) 23.35 Average Solar Radiation (wm2) 134 

Sample Type Normal Sample Sample Volume (m3) 315.225 Total Precipitation (inches H,O) 0.040 

Detection Concentration TEQf 
Analyte Detsym Limit (ng) Mass (ng) EMPC* QFlag (ng/m1) TEF (ng/m1) 

PCB Congeners 
3,3',4,4'-TetraCB (#77) 0.49 8.75 0.0278 0.0001 0.000003 — 
3,4,5,4'-TetraCB(#81) < 0.459 — — U 0.0007 0.0001 0.00000007 

2,3,3',4,41-PentaCB(#]05) 0.246 16.1 — 0.0511 0.0001 0.000005 
2,3,4,4',5-PentaCB(#114) 0.228 1.46 — 0.00463 0.0005 0.000002 
2,3',4,4',5-PentaCB (#118) 0.225 103 — 0.327 0.0001 0.00003 
2',3,4,4',5-PentaCB(#123) 0.243 2.53 — 0.00803 0.0001 0.0000008 
3,3',4,4',5-PentaCB(#126) 0.257 0.389 — 0.00123 0.1 0.0001 

2,3,3',4,4',5-HexaCB (#156) 0.166 3.53 — c 0.0112 0.0005 0.000006 
2,3,3',4,4',5'-HexaCB (#157) — C156 0.0005 
2,3',4,4',5,5'-HexaCB (# 1 67) 0.125 2.2 0.0070 0.00001 0.00000007 
3,3',4,4',5,5'-HexaCB (# 1 69) < 0.136 — — U 0.0002 0.01 0.000002 

2,2',3,3',4,4',5-HeptaCB (# 1 70) 0.00838 1.15 0.00365 
2,2',3>4,4',5,5'-HeptaCB (# 1 80) 0.00739 3.1 — C 0.0098 — 
2,3,3',4,41,5,5'-HeptaCB(#189) < 0.00527 0.0468 — U 0.0000742 0.0001 0.000000007 

DecaCB (#209) M 0.0129 0.093 0.093 R — —
 
Additional PCB Congeners
 

2,4'-DiCB (#8) 0.064 1490 — 4.73
 
2,2',5-TriCB(#I8) 0.0214 2160 £ 6.85
 

(2 2,3,3',-TriCB (#20) 0.784 2280 7.23 
2,4,4'-TriCB (#28) — — C20 — — 

2,2',3>5'-TetraCB (#44) 0.0115 1100 — C 3.5
 
2,2',5,5'-TetraCB (#52) 0.0107 1760 — 5.58
 
2,3',4,4'-TetraCB (#66) 0.382 164 — 0.520
 

(2 2,2',3,4',5-PentaCB (#90) 0.0814 249 0.790
 
2,2'>4,5,51-PentaCB(#101) — — C90
 — — (2 2,2',3,3')4,4'-HexaCB (#128) 0.154 6.04 0.0192
 

2,2',3,3',4,5-HexaCB (# 1 29) 0.144 47.5 — C 0.151
 
2,2',3,4,4',5'-HexaCB(#l38) — — C129 —
 — 
2,2',4,4',5,5'-HexaCB (#153) 0.131 68.8 — C 0.218
 

2,2',3,4',5,5',6-HeptaCB (# 1 87) 0.00679 4.45 0.0141
 
2,2',3,3',4,4',5,6-OctaCB (#195) 0.00716 0.0783 0.000248
 

2,2',3,3',4,41,5,5',6-NonaCB (#206) 0.0349 0.322 0.00102 —
 

PCB Homologue Groups
 
Total MonoCB 0.0553 140 — 0.44
 

Total DiCB 0.123 5630 — 17.9
 
Total TriCB 0.23 12400 — 39.3
 

Total TetraCB 0.49 6650 — 21.1
 
Total PentaCB 0.257 1810 — 5.74
 
Total HexaCB 0.191 362 — 1.15
 

Total HeptaCB 0.011 22.1 — 0.0701
 
Total OctaCB 0.0173 1.33 — 0.00422
 

Total NonaCB 0.0349 0.527 — 0.00167
 
DecaCB (#209) M 0.0129 0.093 0.093 R —
 

Homologue Groups Sum 27000 86
 

* M indicates all or a portion of the result has a calculated EMPC value, 
t TEQ is the product of the concentration and its TEF value. 
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Final Sample Event Summary Pre-Design Dredge Test Sampling - 15, 16, and 17 August 2000 

Sample Event Date 8/ 1 6/2000 Sample Number 08160003 Prevailing Wind Direction NW 
Lab Sample ID L2699-2 Preliminary Flow (slpni 225 Average Temperature ( °F) 70.3 

Station ID/Name 03/N Side of CDF Run Time (hours) 23.34 Average Solar Radiation (w -mj) 134 

Sample Type Normal Sample Sample Volume (ms) 315.09 Total Precipitation (inches H2O) 0.040 

Detection Concentration TEQf 
Analyte Detsym Limit (ng) Mass (ng) EMPC* QFlag (ng/m'J TEF (ng/m3) 

PCB Congeners 
3,3',4,4'-TetraCB (#77) = 0.931 11.1 — 0.0352 0.0001 0.000004 
3,4,5,4'-TetraCB(#81) < 0.894 — — U 0.001 0.0001 0.0000001 

2,3,3',4,4'-PentaCB (#105) = 0.328 17.4 — 0.0552 0.0001 0.000006 
2,3,4,4',5-PentaCB(#114) = 0.308 1.72 — 0.00546 0.0005 0.000003 
2,3',4,4',5-PentaCB(#ll8) = 0.305 107 — 0.340 0.0001 0.00003 
2',3,4,4',5-PentaCB(#123) = 0.326 2.51 — 0.00797 0.0001 0.0000008 
3,3',4,4',5-PenlaCB(#126) < 0.346 — — U 0.0005 0.1 0.00005 

—2,3,3',4,4',5-HexaCB (#156) 0.187 3.9 — C 0.012 0.0005 0.000006 
2>3,3',4,4',5'-HexaCB (#157) — C156 0.0005 
2,3I

>4,4',5,5'-HexaCB (#167) = 0.132 2.18 0.00692 0.00001 0.00000007 
S.S'.M'.S.S'-HexaCB (#169) < 0.149 — U 0.0002 0.01 0.000002 

2,2',3,3',4,4',5-HeptaCB (#170) = 0.00967 1.58 — 0.00501 — 
2,2',3,4,4',5>5'-HeptaCB (#1 80) = 0.00853 3.63 — C 0.0115 
2,3,3',4>4',5,5'-HeptaCB (#189) M 0.00467 0.0752 0.0752 NDR 0.000239 0.0001 0.00000002 

DecaCB (#209) M 0.0107 0.0374 0.0374 R
 
Additional PCB Congeners
 

2,4'-DiCB (#8) = 0.17 2550 — 8.09
 
2,2',5-TriCB(#18) = 0.0258 2560 — C 8.12
 

2,3,3',-TriCB (#20) = 0.895 3160 — C 10
 
2,4,4'-TriCB (#28) — — — C20 —
 

2,2',3,5'-TetraCB (#44) = 0.023 1290 £ 4.09
 
2,2',5,5'-TetraCB (#52) = 0.0214 1760 5.59
 
2,3',4,4'-TetraCB (#66) = 0.74 199 0.632
 

2,2',3,4',5-PentaCB (#90) = 0.119 254 — C 0.806 
2,2',4,5,5'-PentaCB(#101) — — — C90 —
 

2,2',3,3',4,4'-HexaCB (#128) = 0.167 6.04 £ 0.0192
 
2,2',3>31,4,5-HexaCB(#129) = 0.157 47.5 — C 0.151
 
2,2',3,4,4',5'-HexaCB(#138) — — — C129 —
 
2,2',4,4',5,5'-HexaCB(#153) = 0.143 65.9 — C 0.209
 

2,2',3,4',5,5',6-HeptaCB (#187) 0.00784 4.35 0.0138 =
 

2,2',3,3',4,4',5,6-OctaCB (#195) = 0.00421 0.128 — 0.000406
 
2,2I,3,3',4,4',5,5',6-NonaCB(#206) = 0.0256 0.127 — 0.000403
 

PCB Homologue Groups
 
Total MonoCB = 0.0507 254 — 0.806
 

Total DiCB = 0.138 7190 — 22.8
 
Total TriCB = 0.291 16000 — 51 

Total TetraCB = 0.931 7300 — 23 
Total PentaCB = 0.346 1810 — 5.74 
Total HexaCB = 0.208 342 — 1.09
 

Total HeptaCB = 0.0127 22.9 — 0.0727
 
Total OctaCB = 0.0161 1.44 — 0.00457
 

Total NonaCB = 0.0256 0.269 — 0.000854
 
DecaCB (#209) M 0.0107 0.0374 0.0374 R —
 

Homologue Groups Sum 32900 100
 

* M indicates all or a portion of the result has a calculated EMPC value, 
t TEQ is the product of the concentration and its TEF value. 
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Final Sample Event Summary Pre-Design Dredge Test Sampling - 15, 16, and 17 August 2000 

Sample Event Date 8/16/2000 Sample Number 08160006 Prevailing Wind Direction NW 
Lab Sample ID L2699-3 Preliminary Flow (slpm) 225 Average Temperature ( °F) 70.3 
Station ID/Name 06/WSideofCDF Run Time (hours) 23.43 Average Solar Radiation (w -m') 134 
Sample Type Normal Sample Sample Volume (m1) 316.305 Total Precipitation (inches H3O) 0.040 

Detection Concentration TEQf 
Analyte Detsym Limit (ng) Mass(ng) EMPC* QFlag (ng/nV) TEF (ng/m») 

PCB Congeners 
3,3',4,4'-TetraCB (#77) 0.40! 6.72 — 0.0212 0.0001 0.000002 
3,4,5,4' -TetraCB (#81) < 0.378 U 0.0006 0.0001 0.00000006 

2,3,3',4,4'-PentaCB(#105) 0.125 13.2 — 0.0417 0.0001 0.000004 
2,3,4,4',5-PentaCB(#114) 0.118 1.27 — 0.00402 0.0005 0.000002 
2,3',4,4',5-PentaCB(#118) 0.118 70.1 — 0.222 0.0001 0.00002 
2',3,4,4',5-PentaCB(#123) 0.125 1.63 — 0.00515 0.0001 0.0000005 
3,3',4,4',5-PentaCB (# 1 26) 0.13 0.234 — 0.000740 0.1 0.00007 

2,3,3',4,4',5-HexaCB(#156) 0.102 3.01 — c 0.00952 0.0005 0.000005 
2,3,3',4,4',5'-HexaCB (# 1 57) C156 0.0005 
2,3',4,4',515

1-HexaCB (# 1 67) 0.0724 1.44 — 0.00455 0.00001 0.00000005 
3,31,4,41,5,5'-HexaCB(#169) < 0.0869 U 0.0001 0.01 0.000001 

2,2',3,3',4,4',5-HeptaCB (# 1 70) 0.0109 1.03 — 0.00326 
2,2',3,4,4',5,5'-HeptaCB (# 1 80) 0.00999 2.89 — C 0.00914 
2,3,3',4,41,5,5'-HeptaCB (# 1 89) < 0.00323 0.0536 0.0536 U 0.0000847 0.0001 0.000000008 

DecaCB (#209) 0.00897 0.0296 — R
 
Additional PCB Congeners
 

2,4'-DiCB (#8) 0.0335 157 — 0.496
 
2,2',5-TriCB(#18) 0.0194 263 — C 0.831
 

2,3,3',-TriCB (#20) 0.0471 228 — C 0.721
 
2,4,4'-TriCB (#28) C20
 

2,2',3,5'-TetraCB (#44) 0.00703 186 — C 0.588
 
2,2',5,5'-TetraCB (#52) 0.0065 1 229 — 0.724
 
2,3',4,4'-TetraCB (#66) 0.309 66.9 — 0.212
 

2,2',3,4',5-PentaCB (#90) 0.0451 118 — C 0.373
 
2,2',4,5,5'-PentaCB(#101) C90
 

2,2',3,3',4,4'-HexaCB (#128) 0.0944 4.94 — C 0.0156
 
2,2',3,3',4,5-HexaCB (# 1 29) 0.0898 37.3 — C 0.118
 
2,2',3,4,41,5'-HexaCB(#138) C129
 
2,2',4,4',5,5'-HexaCB(#153) 0.08 46.7 — C 0.148
 

2,2',3,4',5,5',6-HeptaCB (# 1 87) 0.00917 3.15 — 0.00996
 
2,2',3,3',4,4',5,6-OctaCB (#195) M 0.00698 0.0838 0.0838 NDR 0.000265
 

2,21,3>3',4,4')5)5
1,6-NonaCB (#206) 0.0268 0.0795 — 0.00025 1
 

PCB Homologue Groups
 
Total MonoCB 0.0475 20.4 — 0.0645 

Total DiCB 0.0616 499 — 1.58 
Total TriCB 0.0685 1400 — 4.4 

Total TetraCB 0.401 1150 — 3.64 
Total PentaCB 0.13 784 — 2.48 
Total HexaCB 0.118 230 — 0.73 

Total HeptaCB 0.0147 17.4 — 0.0550
 
Total OctaCB 0.0187 1.35 — 0.00427
 

Total NonaCB 0.0268 0.192 — 0.000607
 
DecaCB (#209) 0.00897 0.0296 — R
 

Homologue Groups Sum 4100 13
 

* M indicates all or a portion of the result has a calculated EMPC value, 
t TEQ is the product of the concentration and its TEF value. 
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Final Sample Event Summary Pre-Design Dredge Test Sampling - 15, 16, and 17 August 2000 

Sample Event Date 8/16/2000 Sample Number 08160006B Prevailing Wind Direction — 

Lab Sample ID L2699-7 Preliminary Flow (slpm) 0 Average Temperature ( °F) — 

Station ID/Name 06/WSideofCDF Run Time (hours) 0 Average Solar Radiation (w -m2) — 

Sample Type Field Blank Sample Volume (m1) 0 Total Precipitation (inches H,O) — 

Detection Mass Concentration TEQf 
Analyte Detsym Limit (ng) (ng) EMPC* QFlag ng TEF ng 

PCB Congeners 
3,3',4,4'-TetraCB (#77) < 0.0165 — — U — 
3,4,5,4'-TetraCB(#81) < 0.0152 — — U — 

2,3,3',4,4'-PentaCB(#105) < 0.0166 — — U — 
2,3,4,4',5-PentaCB (#1 14) < 0.0156 — — U — 
2,3',4,4',5-PentaCB(#118) < 0.0156 — — U — 
2',3,4,4',5-PentaCB(#123) < 0.0164 — — U — 
3,3',4,4',5-PentaCB(#126) 

2,3,3',4,41,5-HexaCB(#156) 
2,3,31 

>4,4',5'-HexaCB(#157) 
2,3',4)4

1,5,5'-HexaCB (#167) 

<
M

<

 0.0165 
 0.00678 

— 
 0.00501 

— 
0.0101 
— 

—
0.0101

—
—

 U
 CNDR

 C156
 U

 — 
— 
— 
— 

3,3',4,4')5)5'-HexaCB(#169) < 0.0059 — — U — 
2,2',3,3',4,4',5-HeptaCB (#170) < 0.0084 — — U — 
2,21,3,4,4',5,51-HeptaCB (#180) < 0.00743 — — U — 
2,3,3',4)4',5,5'-HeptaCB (#189) < 0.00376 — U — 

DecaCB (#209) < 0.00638 — — R — 
Additional PCB Congeners 

2,4'-DiCB (#8) 0.0805 0.0957 — — 
2,2',5-TriCB(#18) 0.0414 0.0812 — C — 
2,3,3',-TriCB (#20) 0.0298 0.0946 — C — 
2,4,4'-TriCB (#28) 

2,2',3,51-TetraCB (#44) 
2,2',5,51-TetraCB (#52) 

M
— 

 0.0128 
0.0112 

— 
0.0644 
0.0712 

—
0.0644

—

 C20
 C NDR

 — 
— 
— 

2,3',4>4'-TetraCB (#66) < 0.0129 — y 

2,2',3,4',5-PentaCB (#90) < 0.0202 — — U — 

2,2',4,5,5'-PentaCB(#101) — — — C90 — 
2,2')3,3',4,4'-HexaCB (#128) < 0.00646 — — U — 
2>2',3,3',4,5-HexaCB(#129) M 0.00615 0.0137 0.0137 CNDR — 
2,2',3,4,4',5'-HexaCB(#138) 
2>2',4,4',5,5I-HexaCB (#153) M

— 
 0.00555 

— 
0.0164 

—
0.0164

 C129
 CNDR

 — 
— 

2,2',3,4',5,5',6-HeptaCB (#187) < 0.00672 — U — 
2,2',3,3' 4,4',5,6-OctaCB (#195) 

2,21,3,3',4,41,5)5',6-NonaCB(#206) 
<
<

 0.00337 
 0.017 — 

—
—

 U
 U

 — 
— 

PCB Homologue Groups 
Total MonoCB < 0.0282 — — U — 

Total DiCB 0.139 0.0957 — — 
Total TriCB 0.0667 0.32 — — 

Total TetraCB 0.0165 0.225 — — 
Total PentaCB < 0.0269 — — U — 
Total HexaCB < 0.00796 — — U — 

Total HeptaCB < 0.0107 — — U — 
Total OctaCB < 0.0126 — — U — 

Total NonaCB < 0.017 — — U — 
DecaCB (#209) < 0.00638 — — R — 

Homologue Groups Sum 0.692 

* M indicates all or a portion of the result has a calculated EMPC value, 
t TEQ is the product of the concentration and its TEF value. 
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Final Sample Event Summary Pre-Design Dredge Test Sampling - 15, 16, and 17 August 2000 

Sample Event Date 8/16/2000 Sample Number 08160009 Prevailing Wind Direction NW 

Lab Sample ID L2699-5 Preliminary Flow (slpm) 225 Average Temperature ( °F) 70.3 

Station ID/Name 09/Coffin Avenue Run Time (hours) 23.42 Average Solar Radiation (w m2) 134 

Sample Type Normal Sample Sample Volume (m3) 316.17 Total Precipitation (inches H 2O) 0.040 

Detection Concentration TEQt 
Analyte Detsym Limit (ng) Mass (ng) EMPC* QFlag (ng/mj) TEF (ng/m3) 

PCB Congeners 
3,3',4,4'-TetraCB (#77) 0.373 5.17 — 0.0164 0.0001 0.000002 
3,4,5,4'-TetraCB(#81) < 0.347 U 0.0005 0.0001 0.00000005 

2,3,3',4,4'-PentaCB(#105) 0.171 9.46 — 0.0299 0.0001 0.000003 
2,3,4,4',5-PentaCB(#ll4) 0.152 0.684 0.002 Id 0.0005 0.000001 
2,3',4,4',5-PentaCB(#118) 0.158 54.1 — 0.171 0.000 1 0.00002 
2',3,4,4',5-PentaCB(#I23) 0.162 1 .32 0.00417 0.0001 0.0000004 

0.174 0.186 0.000588 0.1 0.00006 
2,3)3',4,4',5-HexaCB(#156) 0.0982 2.51 — C 0.00794 0.0005 0.000004 
2,3,3',4,4',5'-HexaCB(#l57) C156 — 0.0005 
2,3')4,4',5,5'-HexaCB(#167) 0.0724 1.15 — 0.00364 0.00001 0.00000004 
3,3',4,4',5,5'-HexaCB (# 1 69) < 0.0945 U 0.0001 0.01 0.000001 

2,2',3,3',4,4',5-HeptaCB (#170) 0.0164 1.08 — 0.00342 — 
2,2',3,4,4',5,5'-HeptaCB (# 1 80) 0.0145 2.07 — C 0.00655 — 
2,3,31,4,4',5,5'-HeptaCB (# 1 89) M 0.00597 0.0529 0.0529 NDR 0.00016" 0.0001 0.00000002 

DecaCB (#209) M 0.0127 0.0418 0.0418 R
 
Additional PCB Congeners
 

2,4'-DiCB (#8) 0.0509 200 — 0.63
 
2,2',5-TriCB(#18) 0.0461 566 — C 1.79
 
2,3,3',-TriCB (#20) 0.228 759 — C 2.4
 
2,4,4'-TriCB (#28) C20
 

2>2',3>5'-TetraCB (#44) 0.0226 401 — C 1.27
 
2,2',5,5'-TetraCB (#52) 0.0198 648 2.05
 
2,3',4,4'-TetraCB (#66) 0.269 77.9 — 0.246
 

2,2',3,4',5-PentaCB (#90) 0.0795 105 — C 0.332 
2,2',4,5,51-PentaCB(#l01) C90
 

2,2',3,3',4,4'-HexaCB (# 1 28) 0.0957 4.02 — C 0.0127
 
2,2',3,3',4,5-HexaCB (# 1 29) 0.091 27.6 — C 0.0873
 
2,2',3,4,4',5'-HexaCB (#138) C129
 
2,2',4,4',5,5'-HexaCB (#153) 0.0822 34.3 — C 0.108
 

2,2',3,4',5,5',6-HeptaCB (# 1 87) 0.0131 2.24 — 0.00708
 
2,2',3,3',4,4',5,6-OctaCB (#195) M 0.00828 0.087 0.087 NDR 0.00028
 

2,2',3,3',4,41,5)5',6-NonaCB (#206) M 0.0489 0.116 0.116 NDR 0.000367
 
PCB Homologue Groups
 

Total MonoCB 0.0442 15.3 — 0.0484 
Total DiCB 0.103 877 — 2.77 
Total TriCB 0.338 3970 — 12.6 

Total TetraCB 0.373 2460 — 7.78 
Total PentaCB 0.174 753 — 2.38 
Total HexaCB 0.118 179 — 0.566 
Total HeptaCB 0.0209 12.1 — 0.0383 

Total OctaCB 0.0244 0.624 — 0.00197
 
Total NonaCB < 0.0489 U 0.00008
 

DecaCB (#209) M 0.0127 0.0418 0.0418 R
 
Homologue Groups Sum 8270 26
 

* M indicates all or a portion of the result has a calculated EMPC value, 
t TEQ is the product of the concentration and its TEF value. 
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Final Sample Event Summary Pre-Design Dredge Test Sampling - 15, 16, and 17 August 2000 

Sample Event Date 8/ 1 6/2000 Sample Number 08160017 Prevailing Wind Direction NW 
Lab Sample ID L2699-4 Preliminary Flow (slpm) 225 Average Temperature ( °F) 70.3 
Station ID/Name 1 7/S Side of CDF Run Time (hours) 23.35 Average Solar Radiation (w -m1) 134 
Sample Type Normal Sample Sample Volume (m1) 3 1 5.225 Total Precipitation (inches H ,O) 0.040 

Detection Concentration TEQf 
Analyte Detsym Limit (ng) Mass (ng) EMPC* QFlag (ng/m3) TEF (ng/m3) 

PCB Congeners 
3,3',4,4'-TetraCB (#77) 0.222 3.58 0.0114 0.0001 0.000001 

< ]j 3,4,5,4'-TetraCB(#81) 0.2 0.0003 0.0001 0.00000003 
2,3,3',4,41-PentaCB(#]05) 0.0935 8.55 0.0271 0.0001 0.000003 
2,3,4,4',5-PentaCB(#114) 0.086 0.737 0.00234 0.0005 0.000001 
2,3',4,4',5-PentaCB(#il8) 0.0818 40.5 0.128 0.0001 0.00001 
2',3,4,4',5-PentaCB(#123) 0.0899 0.905 0.00287 0.0001 0.0000003 
3,3',4,4',5-PentaCB(#126) 0.0952 0.333 0.00106 0.1 0.0001 

2,3,3',4,4',5-HexaCB (#156) 0.0995 3.59 £ 0.01 14 0.0005 0.000006 
2,3,3',4,41,5'-HexaCB(#157) — C156 — 0.0005 
2,3',4,4',5,5'-HexaCB(#167) 0.0717 1.33 0.00422 0.00001 0.00000004 
3,3',4,4',5,5'-HexaCB (#169) < 0.0816 — U 0.0001 0.01 0.000001 

2,2',3,3',4,4',5-HeptaCB (#170) 0.00862 1.89 0.00600 — 
2,2',3)4,4',5,5'-HeptaCB (#180) 0.0076 3.39 — c 0.0108 — 
2,3,3',4,4',5,5'-HeptaCB (#189) M 0.00364 0.0876 0.0876 NDR 0.000278 0.0001 0.00000003 

DecaCB (#209) 0.00963 0.0336 — R 
Additional PCB Congeners 

2,4'-DiCB (#8) 0.0314 253 0.803 
2,2l,5-TriCB(#18) 0.0213 342 — C 1.08 

(2 2,3,3',-TriCB (#20) 0.0699 354 1.12 
2,4,4'-TriCB (#28) — C20
 

2,21,3,5'-TetraCB (#44) 0.0131 250 £ 0.79
 
2,2',5,5'-TetraCB (#52) 0.0122 311 0.987
 
2,3',4,41-TetraCB (#66) 0.176 49.2 0.156
 

2,2',3,4',5-PentaCB (#90) 0.0319 85.5 — C 0.271 
2,2',4,5,5'-PentaCB(#101) — C90
 

2,2',3,3',4>4'-HexaCB (#128) 0.0904 4.43 — C 0.0141
 
2,2',3,3',4,5-HexaCB (#129) 0.0847 26.6 — c 0.0844
 
2,21,3,4,41,5'-HexaCB (#138) — C129
 
2,2',4,41,5,5'-HexaCB(#153) 0.0773 28.1 (2 0.0891
 

2,2',3,4',5,5',6-HeptaCB (#187) 0.00699 2.14 0.00679
 
2,2',3,3',4,4',5,6-OctaCB (#195) 0.00629 0.126 0.000400
 

2,2',3)3')4,41,5,51,6-NonaCB(#206) M 0.0374 0.123 0.123 NDR 0.000390
 
PCB Homologue Groups
 

Total MonoCB 0.0488 26.9 0.0853 
Total DiCB 0.0601 991 3.14 
Total TriCB 0.0906 2060 6.54 

Total TetraCB = 0.222 1400 4.4 
Total PentaCB 0.0952 581 1.84 
Total HexaCB 0.112 157 0.498 

Total HeptaCB 0.0113 16.4 0.0520 
Total OctaCB 0.0141 0.867 0.00275
 

Total NonaCB 0.0374 0.0356 0.000113
 
DecaCB (#209) 0.00963 0.0336 — R
 

Homologue Groups Sum 5230 17
 

* M indicates all or a portion of the result has a calculated EMPC value, 
t TEQ is the product of the concentration and its TEF value. 
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Final Sample Event Summary Pre-Design Dredge Test Sampling - 15, 16, and 17 August 2000 

Sample Event Date 8/16/2000 Sample Number 08160027 Prevailing Wind Direction NW 
Lab Sample ID L2699-6 Preliminary Flow (slpm) 225
Station ID/Name 27/Francis Street Run Time (hours) 23.34
Sample Type Normal Sample Sample Volume (m3) 315.09

Detection 
Analyte Detsym Limit (ng) Mass (ng) EMPC* 

PCB Congeners 
3,3',4,4'-TetraCB (#77) 0.408 4.71 — 
3,4,5,4'-TetraCB(#81) < 0.403 

2,3,3',4,4'-PentaCB(#105) 0.156 10.5 — 
2,3,4,4'15-PentaCB(#114) 0.14 0.924 — 
2,3',4,4',5-PentaCB (#118) 0.144 51.5 — 
2',3,4,41

)5-PentaCB(#123) 0.156 1 .11 — 
3,3',4,4',5-PentaCB (#126) 0.168 0.225 — 

2,3,3',4,4',5-HexaCB (# 1 56) O.I 2.73 — 
2,3,3',4,4',5'-HexaCB (#157) 
2,3',4,4',5,5'-HexaCB (# 1 67) 0.0767 1.12 — 
3 3' 4 4',5,5'-HexaCB (# 1 69) < 0.079 

2,2',3,3',4,4',5-HeptaCB (# 1 70) 0.0193 1.06 — 
2,2',3,4,4',5,5'-HeptaCB (# 1 80) 0.0177 2.2 — 
2,3,3',4,4',5,5'-HeptaCB (# 1 89) M 0.00795 0.0647 0.0647 

DecaCB (#209) M 0.0209 0.0301 0.0301 
Additional PCB Congeners 

2,4'-DiCB (#8) 0.0625 529 — 
2,2',5-TriCB(#18) 0.0491 1600 — 

2,3,3',-TriCB (#20) 0.441 1090 — 
2,4,4' -TriCB (#28) 

2,2',3,5'-TetraCB (#44) 0.0256 445 — 
2,2',5,5'-TetraCB (#52) 0.0237 802 — 
2,3',4,4'-TetraCB (#66) 0.305 96.7 — 

2,2',3,4',5-PentaCB (#90) 0.053 95.8 — 
2,2',4,5,5'-PentaCB(#101) 

2,2',3,3',4,4'-HexaCB (# 1 28) 0.0961 4.3 — 
2,2',3,3',4,5-HexaCB (#129) 0.0911 27.4 — 
2,2',3,4,4',5'-HexaCB(#138) 
2,21,4,4',5,51-HexaCB (# 1 53) 0.0814 32.1 — 

2,2',3,4',5,5',6-HeptaCB (#187) 0.0162 1.94 —
 
2,2',3,3',4,4',5,6-OctaCB (#195) 0.0142 0.094 —
 

2,2',3,3',4,4',5,5',6-NonaCB (#206) < 0.069
 
PCB Homologue Groups
 

Total MonoCB 0.069 28.3 —
 
Total DiCB 0.102 1820 —
 
Total TriCB 0.732 7460 — 

Total TetraCB 0.408 3020 — 
Total PentaCB 0.168 700 — 
Total HexaCB 0.12 173 — 

Total HeptaCB 0.0261 11.1 — 
Total OctaCB 0.0398 0.674 — 

Total NonaCB < 0.069 
DecaCB (#209) M 0.0209 0.0301 0.0301 

Homologue Groups Sum 13200 

* M indicates all or a portion of the result has a calculated EMPC value, 
t TEQ is the product of the concentration and its TEF value. 

QFlag 

U 

c 
C156 

U 

C
 
NDR
 

R
 

C
 
C
 

C20
 
C
 

C
 
C90
 
C
 
C
 

C129
 
C
 

U 

U 
R 

 Average Temperature ( °F) 70.1 
 Average Solar Radiation (wm2) 136 
 Total Precipitation (inches H,O) 0.040 

Concentration 
(ng/mj) TEF 

TEQf 
(ng/m1) 

0.0149 0.0001 0.000001 
0.0006 0.0001 0.00000006 
0.0333 0.0001 0.000003 
0.00293 0.0005 0.000001 
0.163 0.0001 0.00002 
0.00352 0.0001 0.0000004 
0.0007 14 0.1 0.00007 
0.00866 0.0005 0.000004 
— 0.0005 

0.00355 0.00001 0.00000004 
0.0001 0.01 0.000001 
0.00336 — 
0.0070 — 
0.000201 0.0001 0.00000002 

1.68 
5.1 
3.46 

1.41 
2.55 
0.307 
0.304 

0.014 
0.0870 

0.102 
0.006 1(> 
0.00030 
0.0001 

0.0898 
5.78 

23.7 
9.58 
2.2 
0.549 
0.0352 
0.00214 
0.0001 

42 
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Final Sample Event Summary Pre-Design Dredge Test Sampling -15, 16, and 17 August 2000 

Sample Event Date 8/ 1 7/2000 Sample Number 08170002 Prevailing Wind Direction WNW 
Lab Sample ID L2699-8 Preliminary Flow (slpm) 225 Average Temperature ( °F) 66.2 
Station ID/Name 02/E Side of CDF Run Time (hours) 24.09 Average Solar Radiation (w -m1) 272 
Sample Type Normal Sample Sample Volume (m3) 325.215 Total Precipitation (inches H2O) 0.00 

Detection Concentration TEQf 
Analyte Detsym Limit (ng) Mass (ng) EMPC* QFlag (ng/mj) TEF (ng/m') 

PCB Congeners 
3,3',4,4'-TetraCB (#77) 0.689 10.5 0.0323 0.0001 0.000003 
3,4,5,4' -TetraCB (#81) < 0.65 — U 0.001 0.0001 0.0000001 

2,3,3',4,4'-PentaCB (#105) 0.394 12.2 0.0375 0.0001 0.000004 
2,3,4,4',5-PentaCB(#114) 0.368 1.54 0.00474 0.0005 0.000002 
2,3',4,4',5-PentaCB (#118) 0.373 107 0.329 0.0001 0.00003 
2',3,4,4',5-PentaCB(#123) 0.401 2.83 0.00870 0.0001 0.0000009 
3,3',4,4',5-PentaCB(#126) < 0.392 — U 0.0006 0.1 0.00006 

2,3,3',4,4',5-HexaCB (# 1 56) 0.0904 2.04 — c 0.00627 0.0005 0.000003 
2,3,3',4,41,5'-HexaCB (#157) — C156 0.0005 
2,3',4,4',5,5'-HexaCB (# 1 67) 0.0659 1.45 0.00446 0.00001 0.00000004 
3,3',4,4',5,5'-HexaCB (# 1 69) < 0.0733 — U 0.0001 0.01 0.000001 

2,2',3,3',4,4',5-HeptaCB (#170) 0.0194 0.682 0.00210 
2,2',3,4,4',5,5'-HeptaCB (#180) 0.0178 1.94 — C 0.00597 
2,3,3',4,4',5,5'-HeptaCB(#189) < 0.00817 0.0214 0.0214 U 0.0000329 0.0001 0.000000003 

DecaCB (#209) < 0.0208 — R
 
Additional PCB Congeners
 

2,4'-DiCB (#8) 0.0848 2630 8.09
 
2,2',5-TriCB(#18) 0.0488 6600 — C 20
 

2,3,3',-TriCB (#20) 1.6 4440 — C 13.7
 
2,4,4'-TriCB (#28) — C20
 

2,2',3,5'-TetraCB (#44) 0.0234 1610 — C 4.95
 
2,2',5,5'-TetraCB (#52) 0.0217 2690 8.27
 
2,3',4,4'-TetraCB (#66) 0.506 281 0.864
 

2,2',3,4',5-PentaCB (#90) 0.113 330 — C 1 
2,2',4,5,5'-PentaCB (#101) — C90
 

2,2',3,3',4,4'-HexaCB (# 1 28) 0.0852 3.73 — C 0.0115
 
2,2',3,3',4,5-HexaCB (# 1 29) 0.0808 35 — C 0.11
 
2,2',3,4,4',5'-HexaCB(#138) — CI29
 
2,2',4,4',5,5'-HexaCB (#153) 0.0722 60.6 — C 0.186
 

2,2',3,4',5,5',6-HeptaCB (# 1 87) 0.0163 3.34 0.0103
 
2,2',3,3',4,4',5,6-OctaCB (#195) 0.0145 0.0508 0.000156
 

2,2',3,3',4)4
l,5)5

l,6-NonaCB (#206) M 0.0511 0.0913 0.0913 NDR 0.000281
 
PCB Homologue Groups
 

Total MonoCB 0.0794 164 0.504 
Total DiCB 0.14 9040 27.8 
Total TriCB 1.73 29300 90.1 

Total TetraCB 0.689 10300 31.7 
Total PentaCB 0.401 2220 6.83 
Total HexaCB 0.106 329 1.01 

Total HeptaCB 0.0263 14 0.043
 
Total OctaCB 0.0323 0.204 0.000627
 

Total NonaCB < 0.0511 — U 0.00008
 
DecaCB (#209) < 0.0208 — R
 

Homologue Groups Sum 51400 160
 

* M indicates all or a portion of the result has a calculated EMPC value, 
t TEQ is the product of the concentration and its TEF value. 
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Final Sample Event Summary Pre-Design Dredge Test Sampling - 15, 16, and 17 August 2000 

Sample Event Date 8/ 1 7/2000 Sample Number 08170003 Prevailing Wind Direction WNW 
Lab Sample ID L2699-9 Preliminary Flow (slpm) 225 Average Temperature ( °F) 66.2 
Station ID/Name 03/N Side of CDF Run Time (hours) 23.95 Average Solar Radiation (w -m2) 272 
Sample Type Normal Sample Sample Volume (mj) 323.325 Total Precipitation (inches H,O) 0.00 

Detection Concentration TEQt 
Analyte Detsym Limit (ng) Mass (ng) EMPC* QFlag (ng/m3) TEF (ng/m1) 

PCB Congeners 
3,3',4,4'-TetraCB (#77) 0.361 5.51 — 0.0170 0.0001 0.000002 
3,4,5,4'-TetraCB(#81) < 0.335 U 0.0005 0.0001 0.00000005 

2,3,3r,4,4'-PentaCB(#l05) 0.192 6.82 — 0.0211 0.0001 0.000002 
2,3,4,4',5-PentaCB(#114) 0.175 0.738 — 0.00228 0.0005 0.000001 
2,3',4,4',5-PentaCB(#118) 0.179 49.4 — 0.153 0.0001 0.00002 
2',3,4,4',5-PentaCB(#123) 0.192 1.17 — 0.00362 0.0001 0.0000004 
3,3',4,41,5-PentaCB(#126) < 0.194 u 0.0003 0.1 0.00003 

2,3,3',4,4',5-HexaCB (#156) 0.0916 1.34 — c 0.00414 0.0005 0.000002 
2,3,3',4,4',5'-HexaCB (#157) C156 — 0.0005 
2,3',4,4',5,5'-HexaCB (#167) 0.0697 0.917 — 0.00284 0.00001 0.00000003 
3,3',4,4',5,5'-HexaCB (#169) < 0.0747 U 0.0001 0.01 0.000001 

2,2',3,3',4,4',5-HeptaCB (#170) 0.0213 0.621 — 0.00192 — 
2,2',3,4,4',5,5'-HeptaCB (#180) 0.0188 1.37 — C 0.00424 — 
2,3,31

>4,4',5,51-HeptaCB (#189) M 0.0063 0.0501 0.0501 NDR 0.000155 0.0001 0.00000002 
DecaCB (#209) M 0.0205 0.0304 0.0304 R
 

Additional PCB Congeners
 
2,4'-DiCB (#8) 0.124 894 — 2.77
 

2,2',5-TriCB(#18) 0.067 1410 — C 4.36
 
2,3,3',-TriCB (#20) 0.35 1230 — C 3.8
 
2,4,4'-TriCB (#28) C20
 

2,2',3,5'-TetraCB (#44) 0.0344 565 — C 1.75
 
2,2'>5,51-TetraCB (#52) 0.0301 900 — 2.8
 
2,3',4,4'-TetraCB (#66) 0.275 103 — 0.319
 

2,2',3,4',5-PentaCB (#90) 0.0926 121 — C 0.374 
2,2',4,5,5'-PentaCB(#101) C90
 

2,2',3,3',4,41-HexaCB(#128) 0.0865 2.36 — C 0.00730
 
2,2',3,3',4,5-HexaCB (#129) 0.0823 19.1 — C 0.0591
 
2,2',3,4,4',5'-HexaCB(#138) C129
 
2,2',4,4',5,5'-HexaCB (#153) 0.0743 30.3 — C 0.0937
 

2,2',3,4',5,5',6-HeptaCB (#187) 0.017 1.92 — 0.00594
 
2,2',3,3',4,4',5,6-OctaCB (#195) M 0.0111 0.0542 0.0542 NDR 0.000168
 

2,2')3,3',4,41
)5,5',6-NonaCB(#206) M 0.0617 0.126 0.126 NDR 0.000390
 

PCB HomoJogue Groups
 
Total MonoCB 0.0765 77.5 — 0.240 

Total DiCB 0.202 3320 — 10.3 
Total TriCB 0.525 7690 — 23.8 

Total TetraCB 0.361 3500 — 11 
Total PentaCB 0.194 837 — 2.59 
Total HexaCB 0.107 158 — 0.489 

Total HeptaCB 0.0271 8.78 — 0.0272
 
Total OctaCB 0.0314 0.65 — 0.0020
 

Total NonaCB 0.0617 0.0705 — 0.000218
 
DecaCB (#209) M 0.0205 0.0304 0.0304 R
 

Homologue Groups Sum 15600 48
 

* M indicates all or a portion of the result has a calculated EMPC value, 
t TEQ is the product of the concentration and its TEF value. 
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Final Sample Event Summary Pre-Design Dredge Test Sampling -15, 16, and 17 August 2000 

Sample Event Date 8/17/2000 Sample Number 08170003D Prevailing Wind Direction WNW 
Lab Sample ID L2699-10 Preliminary Flow (slpm) 225 Average Temperature ( °F) 66.2 
Station ID/Name 03D/N Side of CDF Dup Run Time (hours) 23.99 Average Solar Radiation (wm2) 272 
Sample Type Field Duplicate Sample Volume (m3) 323.865 Total Precipitation (inches H2O) 0.00 

Detection Concentration TEQf 
Analyte Detsym Limit (ng) Mass (ng) EMPC* QFlag (ng/m1) TEF (ng/m») 

PCB Congeners 
3,3',4,4'-TetraCB (#77) 0.534 8.5 0.026 0.0001 0.000003 
3,4,5,4' -TetraCB (#81) < 0.49 — U 0.0008 0.0001 0.00000008 

2,3,3',4,4'-PentaCB (#105) 0.235 11.8 0.0364 0.0001 0.000004 
2,3,4,4',5-PentaCB(#114) 0.22 1.12 0.00346 0.0005 0.000002 
2,3',4,4',5-PentaCB(#118) 0.214 85.5 0.264 0.0001 0.00003 
2',3,4,4',5-PentaCB(#123) 0.238 2.38 0.00735 0.0001 0.0000007 
3,3',4,4',5-PentaCB(#126) < 0.239 — U 0.0004 0.1 0.00004 

2,3,3',4,4',5-HexaCB(#156) 0.173 2.02 — C 0.00624 0.0005 0.000003 
2,3,3',4 4' 5'-HexaCB (#157) — C156 0.0005 
2,3',4,4',5,5'-HexaCB(#167) 0.125 1.36 0.00420 0.00001 0.00000004 
3,3',4,4',5,5'-HexaCB (#169) < 0.143 — U 0.0002 0.01 0.000002 

2,2',3,3',4,4',5-HeptaCB (#170) 0.0163 0.831 0.00257 
2,21,3,4,4',5,5'-HeptaCB (#180) 0.0144 2.24 (2 0.00692 
2,3,3',4,4',5,5'-HeptaCB (#189) 0.00572 0.0538 0.000166 0.0001 0.00000002 

DecaCB (#209) M 0.0162 0.0326 0.0326 R
 
Additional PCB Congeners
 

2,4'-DiCB (#8) 0.121 1350 4.17
 
2,2',5-TriCB(#18) 0.0687 2590 — C 8
 

2,3,3',-TriCB (#20) 0.435 2120 — C 6.55
 
2,4,4'-TriCB (#28) — C20
 

2,2',3,5'-TetraCB (#44) 0.0328 923 — C 2.85
 
2,2',5,5'-TetraCB (#52) 0.0287 1550 4.79
 
2,3',4,4'-TetraCB (#66) 0.409 170 0.52
 

2,2',3,4',5-PentaCB (#90) 0.12 213 — C 0.658 
2,2',4,5,5'-PentaCB(#101) — C90
 

2,2',3,3',4,41-HexaCB(#128) 0.162 4.05 £ 0.0125
 
2,2',3,3',4,5-HexaCB (#129) 0.154 32.7 — C 0.101
 
2,21,3,4,4',5'-HexaCB(#138) — C129
 
2,2',4,41,5,5'-HexaCB (#153) 0.139 52.5 £ 0.162
 

2,2',3,4',5,5',6-HeptaCB (#187) 0.0131 3.44 0.0106
 
2,21,3)3',4,4',5,6-OctaCB (#195) 0.0101 0.102 0.000315
 

2,2',3,3',4,4',5,5',6-NonaCB(#206) M 0.0524 0.141 0.141 NDR 0.000435
 
PCB Homologue Groups
 

Total MonoCB 0.0868 116 0.358 
Total DiCB 0.214 5270 16.3 
Total TriCB 0.634 13500 41.7 

Total TetraCB 0.534 5970 18.4 
Total PentaCB 0.239 1480 4.57 
Total HexaCB 0.199 273 0.843 

Total HeptaCB 0.0208 15.4 0.0476
 
Total OctaCB 0.0258 0.669 0.00207
 

Total NonaCB < 0.0524 — U 0.00008
 
DecaCB (#209) M 0.0162 0.0326 0.0326 R
 

Homologue Groups Sum 26600 82
 

* M indicates all or a portion of the result has a calculated EMPC value, 
t TEQ is the product of the concentration and its TEF value. 

5/23/01 Page 18 of 23 



Final Sample Event Summary Pre-Design Dredge Test Sampling - 15, 16, and 17 August 2000 

Sample Event Date 8/ 1 7/2000 Sample Number 08170006 Prevailing Wind Direction WNW 
Lab Sample ID L2699-11 Preliminary Flow (slpm) 225 Average Temperature ( °F) 66.2 
Station ID/Name 06/W Side of CDF Run Time (hours) 23.89 Average Solar Radiation (w -m1) 272 
Sample Type Normal Sample Sample Volume (m3) 322.515 Total Precipitation (inches H,O) 0.00 

Detection Concentration TEQt 
Analyte Detsym Limit (ng) Mass (ng) EMPC* QFlag (ng/m3) TEF (ng/m3) 

PCB Congeners 
3,3',4,4'-TetraCB (#77) 0.592 11.2 0.0347 0.0001 0.000003 
3,4,5,4' -TetraCB (#81) < 0.549 — U 0.0009 0.0001 0.00000009 

2,3,3',4,41-PentaCB(#105) 0.31 13.4 0.0415 0.0001 0.000004 
2,3,4,4',5-PentaCB(#114) 0.289 1.54 0.0047"7 0.0005 0.000002 
2,3',4,4',5-PentaCB(#118) 0.276 91.5 0.284 0.0001 0.00003 
2',3,4,4',5-PentaCB(#123) 0.303 2.24 0.00695 0.0001 0.0000007 
3,3',4,4',5-PentaCB(#126) < 0.324 — U 0.0005 0.1 0.00005 

2,3,3',4,4',5-HexaCB (# 1 56) 0.18 2.04 — C 0.00633 0.0005 0.000003 
2,3,3',4,4',5'-HexaCB (#157) — C156 — 0.0005 
2,3',4,4',5,51-HexaCB (# 1 67) 0.131 1.28 0.00397 0.00001 0.00000004 
3,3',4,4',5,5'-HexaCB (# 1 69) < 0.147 — U 0.0002 0.01 0.000002 

2,2',3,3',4,4',5-HeptaCB (#170) 0.0198 0.849 0.00263 — 
2,2',3,4,4',5,51-HeptaCB (# 1 80) 0.0175 2.06 — C 0.00639 — 
2,3,3',4,41,5,5'-HeptaCB (# 1 89) M 0.00838 0.0501 0.0501 NDR 0.000155 0.0001 0.00000002 

DecaCB (#209) < 0.0183 — R
 
Additional PCB Congeners
 

2,4'-DiCB (#8) 0.148 1530 4.74
 
2,2',5-TriCB(#18) 0.0573 2840 8.81
 
2,3,3',-TriCB (#20) 0.24 2310 — C 7.16
 
2,4,4'-TriCB (#28) — C20
 

2,2',3,5'-TetraCB (#44) 0.0281 1010 Q 3.13
 
2,2',5,5'-TetraCB (#52) 0.0246 1420 4.4
 
2,3',4,4'-TetraCB (#66) 0.439 206 0.639
 

2,2',3,4',5-PentaCB (#90) 0.207 284 — C 0.881
 
2,2',4,5,5'-PentaCB(#101) — C90
 

2,2',3,3',4,4'-HexaCB (# 1 28) 0.168 3.71 — C 0.0115
 
2,2',3,3',4,5-HexaCB (# 1 29) 0.159 33.7 — C 0.104
 
2,2',3,4,4',5'-HexaCB(#I38) — C129
 
2,2',4,41,5,5'-HexaCB (#153) 0.144 53.2 0.165
 

2,2',3,4',5,5',6-HeptaCB (# 1 87) 0.0159 2.97 0.0092 1
 
2,2',3,3',4,4',5,6-OctaCB (#195) 0.0103 0.061 0.00019
 

2,2',3,3',4,4',5,5',6-NonaCB (#206) 0.0645 0.104 0.000322
 
PCB Homologue Groups
 

Total MonoCB 0.0758 154 0.477 
Total DiCB 0.262 6090 18.9 
Total TriCB 0.36 14700 45.6 

Total TetraCB 0.592 6080 18.9 
Total PentaCB 0.324 1760 5.46 
Total HexaCB 0.206 301 0.933 

Total HeptaCB 0.0252 14.5 0.0450
 
Total OctaCB 0.029 1.1 0.0034
 

Total NonaCB 0.0645 0.104 0.000322
 
DecaCB (#209) < 0.0183 — R
 

Homologue Groups Sum 29100 90
 

* M indicates all or a portion of the result has a calculated EMPC value, 
t TEQ is the product of the concentration and its TEF value. 
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Final Sample Event Summary Pre-Design Dredge Test Sampling - 15, 16, and 17 August 2000 

Sample Event Date 8/ 1 7/2000 Sample Number 08170009 Prevailing Wind Direction WNW 

Lab Sample ID L2699-15 Preliminary Flow (slpm) 225 Average Temperature ( °F) 66.2 
Station ID/Name 09/Coffm Avenue Run Time (hours) 24.03 Average Solar Radiation (w -m2) 272 

Sample Type Normal Sample Sample Volume (m3) 324.405 Total Precipitation (inches H2O) 0.00 

Detection Concentration TEQt 
Analyte Detsym Limit (ng) Mass (ng) EMPC* QFlag (ng/ms) TEF (ng/m') 

PCB Congeners 
3,3',4,4'-TetraCB (#77) 0.286 3.31 — 0.0102 0.0001 0.000001 
3,4,5,4'-TetraCB(#81) < 0.264 — — U 0.0004 0.0001 0.00000004 

2,3,3',4,4'-PentaCB(#105) 0.187 4.71 — 0.0145 0.0001 0.000001 
2,3,4,4',5-PentaCB(#114) 0.172 0.556 — 0.00171 0.0005 0.0000009 
2,3',4,41,5-PentaCB(#lI8) 0.171 35.5 — 0.109 0.0001 0.00001 
21,3,4,4',5-PentaCB(#123) 0.18 0.832 — 0.00256 0.0001 0.0000003 
3,3',4,4',5-PentaCB (# 1 26) < 0.177 — — U 0.0003 0.1 0.00003 

2,3,3',4,4',5-HexaCB (#156) 0.079 0.822 — C 0.00253 0.0005 0.000001 
2,3,3',4,41,5'-HexaCB (#157) — C156 0.0005 
2)3'>4)4',5,51-HexaCB (#167) 0.0574 0.594 0.00183 0.00001 0.00000002 
3,3')4,4',5,5'-HexaCB(#169) < 0.0608 — U 0.00009 0.01 0.0000009 

2,2',3,3',4,4',5-HeptaCB (# 1 70) 0.0139 0.326 — 0.00100 — 
2,21,3,4,41,5,5'-HeptaCB (# 1 80) 0.0123 1.31 — C 0.00404 — 
2,3,3')4)4

1,5,5'-HeptaCB (# 1 89) < 0.0056 0.0369 — U 0.0000569 0.0001 0.000000006 
DecaCB (#209) M 0.0176 0.0388 0.0388 R — —
 

Additional PCB Congeners
 
2,4'-DiCB (#8) 0.0752 545 — 1.68
 

2,2',5-TriCB(#18) 0.055 1280 — C 3.95
 
2,3,3',-TriCB (#20) 0.311 951 — C 2.93
 
2,4,4'-TriCB (#28) — — — C20 —
 

2,2',3,5'-TetraCB (#44) 0.0185 351 — C 1.08
 
2,21

>5,5'-TetraCB (#52) 0.0162 612 — 1.89
 
2,3',4,4'-TetraCB (#66) 0.214 68.8 — 0.212
 

2,2',3,4',5-PentaCB (#90) 0.112 87.2 — C 0.269 
2,21,4,5,5'-PentaCB (#101) — — — C90 —
 

2,2',3,3',4,41-HexaCB (#128) 0.0738 1.59 — C 0.00490
 
2,2',3,3',4,5-HexaCB(#129) 0.0702 13.6 — C 0.0419
 
2,21,3,4,4',5'-HexaCB (#138) — — — C129
 

— 2,2',4,41,5,5'-HexaCB (# 1 53) 0.0634 22.6 — C 0.0697
 
2,2',3,4',5,5',6-HeptaCB (#187) 0.0112 1.86 0.00573
 
2,2',3,3',4,4',5,6-OctaCB (#195) 0.0104 0.0573 0.000177
 

2,2')3,3',4,4',5,5',6-NonaCB (#206) 0.0534 0.214 — 0.000660
 
PCB Homologue Groups
 

Total MonoCB 0.0662 41.5 — 0.128 
Total DiCB 0.137 2250 — 6.94 
Total TriCB 0.473 6430 — 19.8 

Total TetraCB 0.286 2320 — 7.15 
Total PentaCB 0.187 605 — 1.86 
Total HexaCB 0.0909 118 — 0.364 

Total HeptaCB 0.0177 8.05 — 0.0248
 
Total OctaCB 0.0209 0.734 — 0.00226
 

Total NonaCB 0.0534 0.259 — 0.000798
 
DecaCB (#209) M 0.0176 0.0388 0.0388 R —
 

Homologue Groups Sum 11800 36
 

* M indicates all or a portion of the result has a calculated EMPC value, 
t TEQ is the product of the concentration and its TEF value. 
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Final Sample Event Summary Pre-Design Dredge Test Sampling - 15, 16, and 17 August 2000 

Sample Event Date 8/ 1 7/2000 Sample Number 08170017 Prevailing Wind Direction WNW 

Lab Sample ID L2699-12 Preliminary Flow (slpm) 225 Average Temperature ( °F) 66.2 

Station ID/Name 1 7/S Side of CDF Run Time (hours) 24.12 Average Solar Radiation (wm2) 272 

Sample Type Normal Sample Sample Volume (m3) 325.62 Total Precipitation (inches H,O) 0.00 

Detection Concentration TEQf 
Analyte Detsym Limit (ng) Mass (ng) EMPC* QFlag (ng/mj) TEF (ng/mj) 

PCB Congeners 
3,3',4,4'-TetraCB (#77) 0.738 10.7 — 0.0329 0.0001 0.000003 
3,4,5,4' -TetraCB (#81) < 0.704 — — U 0.001 0.0001 0.0000001 

2,3,3',4,4'-PentaCB(#l05) 0.394 12.7 — 0.0390 0.0001 0.000004 
2,3,4,4',5-PentaCB(#114) 0.378 1.56 — 0.00479 0.0005 0.000002 
2,3',4,4',5-PentaCB(#ll8) 0.359 107 — 0.329 0.0001 0.00003 
2',3,4,4',5-PentaCB(#123) 0.395 2.67 — 0.00820 0.0001 0.0000008 
3,3',4,4',5-PentaCB(#126) < 0.406 — — u 0.0006 0.1 0.00006 

2,3,3',4,4',5-HexaCB (#156) 0.246 2.3 — c 0.0071 0.0005 0.000004 
2,3,3',4,4',5'-HexaCB (#157) C156 0.0005 
2,3',4,4',5,5'-HexaCB (# 1 67) 0.178 1.63 — 0.00501 0.00001 0.00000005 
3,3',4,4',5,5'-HexaCB (# 1 69) < 0.193 U 0.0003 0.01 0.000003 

2,2',3,3',4,4',5-HeptaCB (# 1 70) 0.0181 0.80 — 0.0025 
2,2',3,4,4',5,5'-HeptaCB (# 1 80) 0.016 2.55 — c 0.00783 
2,3,3',4,4',5,5'-HeptaCB (# 1 89) < 0.00659 0.0368 0.0368 u 0.0000565 0.000 1 0.000000006 

DecaCB (#209) M 0.0153 0.0324 0.0324 R — —
 
Additional PCB Congeners
 

2,4'-DiCB (#8) 0.0877 2060 — 6.33
 
2,2',5-TriCB(#18) 0.0706 3550 — C 10.9
 

2,3,3',-TriCB (#20) 0.65 2940 — C 9.03
 
2,4,4'-TriCB (#28) — C20 —
 — —
 

2,2',3,5'-TetTaCB (#44) 0.0345 1250 — C 3.84
 
2,2',5,5'-TetraCB (#52) 0.0303 1710 — 5.25
 
2,3',4,4'-TetraCB (#66) 0.57 248 — 0.762
 

2,2',3,4',5-PentaCB (#90) 0.185 310 — C 0.95
 
2,2',4,5,5'-PentaCB(#101) — — — C90 —
 

2,2',3,3',4,4'-HexaCB (#128) 0.224 4.14 — C 0.0127
 
2,2',3,3',4,5-HexaCB (# 1 29) 0.214 38.2 — C 0.117
 
2,2',3,4,4',51-HexaCB (#138) C129
 
2,2',4,41,5,51-HexaCB (# 1 53) 0.193 65.2 — C 0.200
 

2,2',3,4',5,5',6-HeptaCB (# 1 87) 0.0145 3.77 — 0.0116
 
2,2',3,3',4,4',5,6-OctaCB (#195) 0.0118 0.081 — 0.00025
 

2,2'>3,3',4,4',5,5',6-NonaCB (#206) 0.0563 0.0976 — 0.000300
 
PCB Homologue Groups
 

Total MonoCB 0.0945 174 — 0.534
 
Total DiCB 0.159 7760 — 23.8
 
Total TriCB 0.96 18300 — 56.2
 

Total TetraCB 0.738 7440 — 22.8
 
Total PentaCB 0.406 2030 — 6.23
 
Total HexaCB 0.277 361 — 1.11
 

Total HeptaCB 0.023 17.8 — 0.0547
 
Total OctaCB 0.0285 1.36 — 0.00418
 

Total NonaCB 0.0563 0.188 — 0.000577
 
DecaCB (#209) M 0.0153 0.0324 0.0324 R —
 

Homologue Groups Sum 36100 110
 

* M indicates all or a portion of the result has a calculated EMPC value, 
t TEQ is the product of the concentration and its TEF value. 
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Final Sample Event Summary Pre-Design Dredge Test Sampling - 15, 16, and 17 August 2000 

Sample Event Date 8/17/2000 Sample Number 08170027 Prevailing Wind Direction WNW 

Lab Sample ID L2699-13 Preliminary Flow (slpm) 225 Average Temperature ( °F) 66.2 

Station ID/Name 27/Francis Street Run Time (hours) 24.03 Average Solar Radiation (w -mj) 278 

Sample Type Normal Sample Sample Volume (m3) 324.405 Total Precipitation (inches H2O) 0.00 

Detection Concentration TEQt 
Analyte Detsym Limit (ng) Mass (ng) EMPC* QFlag (ng/m3) TEF (ng/mj) 

PCB Congeners 
3,3',4,4'-TetraCB (#77) = 0.577 3.55 — 0.0109 0.0001 0.000001 
3,4,5,4'-TetraCB(#81) < 0.535 — — u 0.0008 0.0001 0.00000008 

2,3,3',4,4'-PentaCB(#105) = 0.209 7.39 — 0.0228 0.0001 0.000002 
2,3,4,4',5-PentaCB(#114) = 0.192 0.642 — 0.00198 0.0005 0.000001 
2,3',4,41,5-PentaCB(#118) = 0.188 36.7 — 0.113 0.000 1 0.00001 
2',3,4,4',5-PentaCB(#123) = 0.205 0.803 — 0.00248 0.0001 0.0000002 
3,3',4,4',5-PentaCB(#126) < 0.213 — — u 0.0003 0.1 0.00003 

—2,3,3',4,4',5-HexaCB(#156) 0.114 2.08 — c 0.00641 0.0005 0.000003 
2,3,3',4,4')5'-HexaCB(#157) C156 0.0005 
2,3',4,4',5,5'-HexaCB(#167) = 0.0827 0.845 — 0.00260 0.00001 0.00000003 
3,3',4,4',5,5'-HexaCB(#169) < 0.0853 U 0.0001 0.01 0.000001 

2,2',3,3',4,4',5-HeptaCB (#170) M 0.019 1.03 1.03 NDR 0.00318 
2,2',3,4,4',5,5'-HeptaCB (#180) 0.0168 1.98 — C 0.00610 
2,3)3',4,41,5)5

1-HeptaCB(#189) = 0.00875 0.0478 — 0.000147 0.0001 0.00000001 
DecaCB (#209) M 0.0174 0.0343 0.0343 R — —
 

Additional PCB Congeners
 
2,4'-DiCB (#8) = 0.0732 386 — 1.19
 

2,2',5-TriCB(#18) = 0.0666 754 — C 2.32
 
2,3,3',-TriCB (#20) = 0.27 607 — C 1.87
 
2,4,4'-TriCB (#28) — — — C20 —
 

2,2',3,5'-TetraCB (#44) = 0.0274 308 — C 0.949
 
2>2',5,5'-TetraCB (#52) = 0.024 459 — 1.41
 
2,3',4,4'-TetraCB (#66) = 0.429 63.3 — 0.195
 

2,2',3,4',5-PentaCB (#90) = 0.0966 83.8 — C 0.258
 
2>21,4,5,5'-PentaCB(#101) — — — C90 —
 

2,2',3,3',4,4'-HexaCB (#128) = 0.104 2.97 — C 0.00916
 
_2,2',3)3',4,5-HexaCB(#129) 0.0989 19.8 — C 0.0610
 

2,2',3,4,41
)5

1-HexaCB(#138) C129
 
—
2,2',4,41,5,5'-HexaCB (#153) 0.0892 23.7 — C 0.0731
 

2,2',3,4',5,5',6-HeptaCB (#187) = 0.0152 1.61 — 0.00496
 
2,2',3,3',4,4',5,6-OctaCB (#195) M 0.0104 0.0766 0.0766 NDR 0.000236
 

2,2')3,3',4,41,5,5',6-NonaCB(#206) M 0.0793 0.0962 0.0962 NDR 0.000297
 
PCB Homologue Groups
 

Total MonoCB = 0.0779 30.7 — 0.0946 
Total DiCB = 0.13 1390 — 4.28 
Total TriCB = 0.4 3890 — 12 

Total TetraCB = 0.577 1880 — 5.8 
Total PentaCB = 0.213 550 — 1.7 
Total HexaCB = 0.128 130 — 0.40 

Total HeptaCB = 0.0242 7.91 — 0.0244 
Total OctaCB = 0.0305 0.507 — 0.00156
 

Total NonaCB < 0.0793 — — U 0.0001
 
DecaCB (#209) M 0.0174 0.0343 0.0343 R —
 

Homologue Groups Sum 7880 24
 

* M indicates all or a portion of the result has a calculated EMPC value, 
t TEQ is the product of the concentration and its TEF value. 
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Final Sample Event Summary Pre-Design Dredge Test Sampling - 15, 16, and 17 August 2000 

Sample Event Date 8/17/2000 Sample Number

Lab Sample ID L2699-141 Preliminary Flow (slpm)

Station ID/Name 27/Francis Street Run Time (hours)

Sample Type Field Blank Sample Volume (m1)


Detection Mass 
Analyte Detsym Limit (ng) (ng) 

PCB Congeners 
3,3',4,4'-TetraCB (#77) M 0.0113 0.0192 
3,4,5,4'-TetraCB(#81) < 0.0104 

2,3,3',4,4'-PentaCB (# 1 05) < 0.022 
2,3,4,4',5-PentaCB (#114) < 0.0201 
2,3',4,4',5-PentaCB(#118) 0.021 0.0805 
2',3,4,4',5-PentaCB(#123) < 0.0219 
3,3',4,4',5-PentaCB(#126) < 0.0201 

2,3,3',4,41,5-HexaCB(#156) M 0.00664 0.0147 
2,3,3',4)4',5'-HexaCB(#157) 
2,3',4,4',5,5'-HexaCB (# 1 67) < 0.00517 
3,3',4,4',5,5'-HexaCB(#169) < 0.00484 

2,2',3,3',4,4',5-HeptaCB (# 1 70) < 0.0095 
2,2')3)4,4',5,51-HeptaCB (# 1 80) M 0.0084 0.0124 
2,3,3',4,4')5)5'-HeptaCB (# 1 89) 0.00352 0.00752 

DecaCB (#209) M 0.0091 0.0137 
Additional PCB Congeners 

2,4'-DiCB (#8) 0.0343 0.307 
2,2',5-TriCB(#18) 0.0357 0.395 

2,3,3',-TriCB (#20) 0.0343 0.297 
2,4,4'-TriCB (#28) 

2,21,3,5'-TetraCB (#44) 0.0108 0.145 
2>2',5,5'-TetraCB (#52) 0.0095 0.189 
2,3',4,4'-TetraCB (#66) 0.00836 0.0382 

2,2',3,4',5-PentaCB (#90) 0.0151 0.105 
2,2',4,5,5'-PentaCB(#101) 

2,2',3)3',4,41-HexaCB(#128) < 0.00619 
2,21,3,3',4,5-HexaCB(#129) M 0.00589 0.0484 
2,2',3>4,4',5'-HexaCB(#138) 
2,2',4,4',5,5'-HexaCB (#153) M 0.00532 0.0364 

2,2',3,4',5,5',6-HeptaCB (#187) 0.00761 0.0109 
2,2',3,3',4,4',5,6-OctaCB (#195) < 0.00538 

2,2',3)3',4,4',5,5',6-NonaCB (#206) < 0.0305 
PCB Homologue Groups 

Total MonoCB 0.0262 0.0346 
Total DiCB 0.0629 0.933 
Total TriCB 0.0562 1.83 

Total TetraCB 0.012 0.715 
Total PentaCB 0.022 0.518 
Total HexaCB 0.0111 0.0731 

Total HeptaCB 0.0121 0.0184 
Total OctaCB 0.0185 0.00699 

Total NonaCB < 0.0305 
DecaCB (#209) M 0.0091 0.0137 

Homologue Groups Sum 4.14 

* M indicates all or a portion of the result has a calculated EMPC value, 
t TEQ is the product of the concentration and its TEF value. 
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New Bedford Harbor 

15 Aug - 16 Aug, 2000 (0700 EST - 0800 EST) 

41.S3 

2O.6 

6.31 

05 11 16 21 999 

S c a l e ( m p h ) 

Wind Speed (mph) Percent Occurance Wind Speed (mph) Percent Occurance 

O5-3 3-7 7-11 11-16 16-21 >21 O5-3 3-7 7-11 11-16 16-21 >21 
N 0 1.33 0.66 0 0 0 s 0 0.33 0 0 0 0 

NNE 0 4.98 22.92 13.62 0 0 ssw 0.33 6.31 1.66 0 0 0 
NE 0 1 9.97 9.63 0 0 sw 0.66 3.32 0.66 0 0 0 

ENE 0 0 1 0 0 0 wsw 1 3.32 0 0 0 0 
E 0 0 0 0 0 0 w 0 0.66 0 0 0 0 

ESE 0 0 0 0 0 0 WWW 0 1.33 0 0 0 0 
SB 0 0 0 0 0 0 NW 0 6.31 0 0 0 0 

SSE 0 0 0 0 0 0 NNW 0 5.32 0.33 0 0 0 
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New Bedford Harbor
 

Meteorological Data
 

Hourly Summary
 
15 Aug - 16 Aug, 2000 (0700 EST - 0800 EST)
 

Date Time J"to .Speed  Wind Direction STD Temp. 
(lOm) 

Temp. 
(2m) 

Delta 
Temp Radiation B*"' 

Barr. 
Preu. 

Relative
Humidity

 -„,.. 
Pnclf-

Mo. Day EST mph deg compaaa deg •F •F •F w»m3 vdc in. Hg %RH 
in. 

08/15 700 9.27 19.52 NNE 8.45 67.44 67.13 0.31 34.94 13.42 29.96 93.04 0 
08/15 800 9.37 34.57 NE 7.32 68.23 68.03 0.2 52.68 13.46 29.97 91.64 0 
08/ 1 5 900 9.07 26.84 NNE 9.5 68.99 68.65 0.33 82.44 13.46 29.98 90.95 0 
08/15 1000 10.66 18.98 NNE 8.83 69.48 69.2 0.28 137.73 13.44 29.98 90.07 0 
08/15 1100 10.21 27.21 NNE 7.66 69.59 69.43 0.16 228.19 13.44 29.98 91 64 001 
08/15 1200 11 27.51 NN E 8.25 72.6 72.38 0.22 341.83 13.41 29.97 86.91 0 
08/15 1300 12.5 32.17 NNE 7.54 71.78 71.63 0.15 162.61 13.4 29.96 84.94 0 
08/15 1400 11 4088 NE 8.73 68.2 68.24 -0.04 70.36 13.42 29.95 90.79 0.17 
08/15 1500 8.91 28.9 NNE 9.7 68.84 68.47 0.37 126.29 13.43 29.94 93.77 0.04 
08/15 1600 11.94 30.25 NN E 8.71 69.66 69.44 0.22 181.42 13.44 29.92 90.92 0.01 
08/15 1700 12.6 31.19 NN E 7.87 6889 68.75 0.14 122.28 13.43 29.92 92.04 0.09 
08/15 1800 12.12 37.96 NE 7.27 69.69 69.49 0.2 88.76 13.44 29.91 90.23 0 
08/15 1900 10.83 36.22 NE 6.87 69.3 69.1 0.19 33.26 13.44 29.91 89.93 0 
08/15 2000 9.12 33.34 NNE 8.72 68.26 68.05 0.21 2.77 13.44 29.91 91.15 0 
08/15 2100 7.83 27.44 NNE 8.86 67.7 67.34 0.36 0.11 13.46 29.91 93.02 0 
08/15 2200 7.16 24.47 NNE 8.74 68.32 67.82 0.49 0.08 13.46 29.91 92.25 0 
08/15 2300 5.6 19.12 NNE 11.85 68.51 67.96 0.56 0.06 13.46 29.91 92.07 0 
08/16 2400 6.31 353.52 N 14.48 68.47 67.82 0.65 0.06 13.46 29.9 92.38 0 
08/16 100 5.76343.17 NN W 13.93 68.41 67.68 0.73 0.05 13.47 29.89 91.97 0 
08/16 200 5.55325.76 NW 11.15 67.95 67.27 0.68 0.05 13.47 29.87 92.11 0 
08/16 300 5.06320.02 NW 9.48 67.67 67 067 0.05 13.47 29.85 92.67 0 
08/16 400 4.12 270.3 W 13.81 67.75 67.11 0.64 0.04 13.47 29.84 91.97 0 
08/16 500 3.69243.37 WSW 19.45 68.36 67.75 0.61 0.04 13.48 29.83 90.91 0 
08/16 600 5.11 197.66 SSW 14.22 68.77 68.25 0.52 0.55 13.47 29.82 90.71 0 
08/16 700 6.5202.31 SSW 17.93 69.27 68.73 0.54 19.04 13.43 29.82 90.49 0 
08/16 800 6.31 218 SW 21.59 70.95 70.38 0.57 142.29 13.44 29.83 89.25 0 

Average 8.37 10.8 68.96 68.58 0.38 70.31 13.4S 29.91 91.07 0.01 
Minimum 3.69 6.87 67.44 67 -0.04 0.04 13.4 29.82 84.94 0 
Maximum 12.6 21 59 72.6 72.38 073 341.83 13.48 29.98 93.77 0.17 

Total 0.32 
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New Bedford Harbor 

16 Aug - 17 Aug, 2000 (0700 EST - 0800 EST) 

26.58 

27-57 

9.63 

23.92 

S c a l e ( m p h ) 

Wind Speed (mph) Percent Occurance Wind Speed (mph) Percent Occurance 

05-3 3-7 7-11 11-16 16-21 X21 0.5-3 3-7 7-11 11-16 16-21 >21 
N 0 0 0 0 0 0 s 0 0 0 0 0 0 

NlfE 0 0 0 0 0 0 ssw 0 1.99 7.64 0 o o 
NE 0 0 0 0 0 0 sw 0.33 3.99 15.61 3.99 0 0 

ENE 0 0 0 0 0 0 wsw 1 4.32 1.99 0 0 0 
E 0 0 0 0 0 0 w 0.33 1.66 0.66 0 0 0 

ESE 0 0 0 0 0 0 WNW 0.66 15.95 10.96 0 0 0 
SB 0 0 0 0 0 0 irw 1.33 14.29 10.96 0 0 0 

SSE 0 0 0 0 0 0 NNW 0.66 1 0 0 0 0 
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Date Time 

Mo. Day EST 

08/16 700 
08/16 800 
08/16 900 
08/16 1000 
08/16 1100 
08/16 1200 
08/16 1300 
08/16 1400 
08/16 1500 
08/16 1600 
08/16 1700 
08/16 1800 
08/16 1900 
08/ 16 2000 
08/16 2100 
08/16 2200 
08/16 2300 
08/17 2400 
08/17 100 
08/17 200 
08/17 300 
08/17 400 
08/17 500 
08/17 600 
08/17 700 
08/ 17 800 

Average 
Minimum 
Maximum 

Total 

New Bedford Harbor 

Meteorological Data 

Hourly Summary 

WlnH
" .opeeit 

16 Aug  17 Aug, 2000 (0700 EST - 0800 EST) 

 Wind Direction BTD Temp. 
(10m) 

Temp. 
(2m) 

Delta Solar
Temp Radiation 

 fc Barr. 
PFCMU 

Relative
Humidity

 „„,_ 
Pr"clp-

mph def compuu dec •F •F •F wma vdc in. H( %RH 
in. 

tt,O 

6.5202.31 SSW 1793 69.27 68.73 0.54 19.04 13.43 29.82 90.49 0 
6.31 218 sw 21.59 70.95 70.38 0.57 142.29 13.44 29.83 89.25 0 

9.7222.53 sw 20.72 74.17 73.72 0.45 333.87 13.39 29.82 83.93 0 
8.85 222.8 sw 20.8 73.04 72.31 0.72 142.66 13.37 29.81 84.61 0.02 
8.47207.39 ssw 16.24 70.66 69.83 0.83 123.89 13.4 29.8 90.3 0.01 
8.8220844 ssw 22.12 73.27 72.68 0.59 174.24 13.4 29.78 87.44 0 

9.7222.77 sw 21.52 74.47 74.18 0.29 252.67 13.37 29.76 8583 0 
10.92229.83 sw 17.14 74.71 74.48 0.22 26913.35 29.74 8509 0 
8.49236.55 wsw 18.37 77.83 77.89 -0.06 500.91 13.32 29.73 81.47 0 
6.74246.66 wsw 22.55 81.79 81.99 -0.21 592.03 13.27 29.72 75.24 0 
7.53229.25 sw 19.88 80.24 80.02 0.22 224.69 13.25 29.72 75.23 0.01 
8.48290.86 WNW 14.29 75.97 75.2 0.77 239.28 13.3 29.73 81.75 0 
8.11 300.29 WNW 11.78 77.26 76.54 0.72 163 13.3 29.74 74.49 0 
5.88 307.9 NW 10.21 75.03 73.78 1.25 24.63 13.33 29.76 67.19 0 
5.56303.91 NW 10.1 71.64 70.36 1.28 0.21 13.39 29.78 70.33 0 
4.73 301.3 WNW 12.61 6981 68.59 1.21 0.16 13.44 29.79 72.8 0 
6.96303.86 NW 11.55 69.24 68.08 1.16 0.12 13.46 29.8 70.23 0 
6.91 302.9 WNW 11.78 68.12 66.99 1.14 0.11 13.48 29.81 69.53 0 
8.83302.42 WNW 9.98 66.72 65.72 1 0.1 13.5 29.81 70.89 0 
8.53307.91 NW 10 65.49 64.51 0.99 0.1 13.51 29.8 72.69 0 
6.64308.46 NW 8 76 6466 63.63 1.04 0.0913.53 29.79 74.54 0 
3.99323.16 NW 9.86 63.29 62.23 1.06 0.08 13.55 29.79 77.18 0 
3.07313.94 NW 12.9 62.42 61 36 1.05 0.06 13.59 29.82 79.62 0 
6.22304.53 NW 9.1 61.83 60.82 1.01 0.84 13.6 29.84 80.42 0 
4.92289.38 WNW 11.79 62.5 61.64 0.86 36.73 13.52 29.87 79.83 0 
3.92273.22 W 20.89 66.04 64.96 1.08 169.6713.51 29.89 76.62 0 
7.11 15.17 70.79 70.02 0.76 131.17 13.42 29.79 78.73 0 
3.07 8 76 61.83 60.82 -0.21 0.06 13.25 29.72 67.19 0 

10.92 22.55 81.79 81.99 1.28 592.03 136 29.89 90.49 0.02 
004 
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New Bedford Harbor 

17 Aug - 18 Aug, 2000 (0700 EST - 0800 EST) 

25.91 

14.95 8.97 

23.92 

S c a l  e ( m p h  ) 

Wind Speed (mph) Percent Occurance Wind Speed (mph) Percent Occurance 

O5-3 3-7 7-11 11-16 16-21 >21 0.5-3 3-7 7-11 11-16 16-21 >21 
H 1.66 1.99 0 0 0 0 s 0 0 0 0 0 0 

NNE 4.65 4.32 0 0 0 0 ssw 0.33 0 0 0 0 0 
HE 12.29 2.66 0 0 0 0 sw 0.33 0 0 0 0 0 

BNB 4.65 0 0 0 0 0 wsw 1 0 0 0 0 0 
B 1 0 0 0 0 0 w 1 1.33 4.32 2.33 0 0 

BSE 0.33 0 0 0 0 0 WWW 0 3.99 14.29 4.65 0 0 
SE 0.33 0 0 0 0 0 NW 1.33 5.65 16.61 2.33 0 0 

SSE 0 0 0 0 0 0 NNW 0.66 1 3.65 0 0 0 

5/29/01 Page 2 of 2 



Date Time 

Ho. Day EST 

08/17 700 
08/17 800 
08/17 900 
08/17 1000 
08/17 1100 
08/17 1200 
08/17 1300 
08/17 1400 
08/17 1500 
08/17 1600 
08/17 1700 
08/17 1800 
08/17 1900 
08/ 1 7 2000 
08/17 2100 
08/17 2200 
08/17 2300 
08/18 2400 
08/18 100 
08/18 200 
08/18 300 
08/18 400 
08/18 500 
08/18 600 
08/18 700 
08/18 800 

Average 
Minimum 
klaximum 

Total 

New Bedford Harbor 

Meteorological Data 

Hourly Summary 
17 Aug - 18 Aug, 2000 (0700 EST - 0800 EST) 

Temp. Temp. Delta Solar BaM Barr. Relative -__,_ „ . Wind Direction STD	 Preclp
speed |10m) (2m) Temp Radiation Press. Humidity -

in. 
mph dec compass dec •F •F •F wma vdc In. HC %RH IL.O 

4.92289.38 WNW 11.79 62.5 61.64 0.86 36.73 13.52 29. 87 79.83 0 
3.92273.22 W 20.89 66.04 64.96 1.08 169.67 13.51 29 89 76.62 0 
8.69301.62 WNW 13.67 68 31 67.52 0.79 398.72 13. «• 29.9 72.85 0 

10.26312.02 NW 12.47 70.35 69.41 0.94 593.8 13.41 29.9 69.01 0 
10.37298.08 WNW 15.7 72.43 71.65 0.78 709.53 13. 3f. 29.9 65.61 0 
9.91 297.03 WNW 15.88 73.86 73.22 0.64 790.03 13.34 29.9 63.47 0 

11.17284.57 WNW 16.42 74.35 74.61 -0.27 904.71 13.35 29.88 60.49 0 
10.84292.23 WNW 16.61 75.21 7592 -0.71 923.591335 29.89 58.75 0 
10.35285.18 WNW 19.12 75.66 76.21 -0.55 756.16 13.35 29.89 58.07 0 
9.43287.26 WNW 17.42 76.46 76.75 -0 29 622.97 13.33 29.88 57.05 0 
9.29309.04 NW 14.18 75.89 75.5 0.39 375.75 13.32 29.88 58.14 0 
9.61 308.57 NW 13.23 75.5 74.93 0.57 297.68 13.33 29.89 57.77 0 
8.44321.96 NW 11.02 74.05 73.15 0.89 135.18 13.3!> 29.9 59.31 0 
8.57330.65 NNW 12 3 70.89 69.78 1.11 20.77 13.3') 29.91 63.19 0 
6.4314.57 NW 10.32 66.82 65.83 0.99 0.2 13.45 29.93 69.37 0 

6.43316.48 NW 9.2 65.39 64.32 1.07 0.14 13.5 29.94 71.92 0 
2.2337.52 NNW 25.21 64.2 63.04 1.16 0.12 13.54 29.94 73.51 0 

1.94 26.63 NN E 27.37 62.24 60.69 1.55 0.09 13.59 29.94 80.98 0 
2.49 44.38 NE 12.4 60.11 58.84 1.27 0.07 13.62 29.93 84.49 0 

2 36.33 NE 16.95 58.92 57.91 1.01 0.04 13.64 29.93 86.1 0 
2.44 41.49 NE 11.04 57.9 57.07 0.83 0.02 13.6(j 29.93 86.85 0 
2.22 51.11 NE 11.07 57.17 56.4 0.77 0.04 13.67 29.92 87.01 0 

2.3 42.87 NE 8.19 56.43 55.68 0.75 0.01 29.92 88.08 0 13.6':> 

2.94 36.04 NE 7.88 55.49 54.77 0.72 1.01 13 7 29.92 89.04 0 
4.34 3.34 N 11.78 57.01 55.95 1.06 59.94 13.69 29.95 87.62 0 

3.2 32.93 NNE 10.15 62.02 60.78 1.24 188.66 13.64 29.97 83.22 0 
6.33 14.32 66.74 66.02 0.72 268.68 13.49 29.91 72.63 0 
1.94 7.88 55.49 54.77 -0.71 0.01 13.32 29.87 57.05 0 

11.17	 27 37 76.46 76.75 1.55 923.59 137 29.97 89.04 0 
0 
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Appendix M
 
Wastewater Treatment Results and Calculations
 

2001-017-0178 
7/16/01 



Table Ml
 
Pilot- Scale Activated Carbon Treatment Analytical Results
 

September 14, 2000 
Sample 

Location 

Clarifier Influent 

ID# 

SP1 

TSS (mg/L) 

29 

PCBs 
(ug/L) 

5.21 

Cadmium 
(ug/L) 

NA 

Dissolved 
Chromium 

(ug/L) 
NA 

Copper 
(ug/L) 

NA 

Lead 
(ug/L) 

NA 

Cadmium 
(ug/L) 

NA 

Total 
Chromium 

(ug/L) 
NA 

Copper 
(ug/L) 

21 

Lead 
(ug/L) 

ND: <5.0 
Clarifier Effluent SP2 20 5.08 NA NA NA NA NA NA 16 ND: <5.0 
Vortisand Filter Influent SP3 35 1.14 NA NA NA NA NA NA 8.4 ND: <5.0 
Vortisand Filter Effluent/ 
GAC Influent 

SP4 36 1 . 1  1 NA NA NA NA NA NA 17 ND: <5.0 

GAC Midpoint SP6A 25 ^ N D : <0.05 NA NA NA NA NA NA 11 ND: <5.0 
GAC Effluent SP7 11 ND: <0.05 NA NA NA ' NA NA NA ND: <3.0 ND: <5.0 
GAC Effluent SP7 Dup 22 ND: <0.05 NA NA NA NA NA NA ND: <?.0 ND: <5.0 

September 15,2000 
Sample 

Location 

Clarifier Influent 

ID# 

SP1 

TSS (mg/L) 

42 

PCBs 
(ug/L) 

6.3 

Cadmium 
(ug/L) 

NA 

Dissolved 
Chromium 

(ug/L) 
NA 

Copper 
(ug/L) 

NA 

Lead 
(ug/L) 

NA 

Cadmium 
(ug/L) 

NA 

Total 
Chromium 

(ug/L) 
NA r

Copper 
(ug/L) 

 is 

Lead 
(ug/L) 

ND:<5.0 
Clarifier Effluent SP2 71 5.21 NA ^ NA NA NA NA NA 6.4 ND: <5.0 
Vortisand Filter Influent SP3 30 1.12 NA NA NA NA NA NA 8.5 ND: <5.0 
Vortisand Filter Effluent/ 
GAC Influent 

SP4 25 1.14 NA NA NA NA NA NA 12 7.4 

GAC Midpoint SP6A 46 ND: <0.05 NA NA NA NA NA NA 3.4 ND: <5.0 
GAC Effluent SP7 58 ND: <0.05 NA NA NA NA NA NA ND: <3.0 ND: <5.0 

September 16, 2000 
Sample 

Location ID# 
TSS (mg/L) 

PCBs 
(ug/L) Cadmium 

(ug/L) 

Dissolved 
Chromium 

(ug/L) 
Copper 
(ug/L) 

Lead 
(UK/L) 

Cadmium 
(ug/L) 

Total 
Chromium 

(ug/L) 
Copper 
(ug/L) 

Lead 
(ug/L) 

Clarifier Influent SP1 69 3.93 NA NA 19 ND: <5.0 NA NA 14 ND: <5.0 
Clarifier Effluent SP2 71 3.05 NA NA 7.4 ND: <5.0 NA NA 6.2 ND: <5.0 
Vortisand Filter Influent SP3 57 1.29 NA NA 7.5 ND: <5.0 NA NA 7.2 ND: <5.0 
Vortisand Filter Effluent/ 
GAC Influent 

SP4 49 1.28 NA NA 12 ND: <5.0 NA NA 12 ND: <5.0 

GAC Midpoint SP6A 39 ND: <0.05 NA NA ND: <3.0 ND: <5.0 NA NA ND: <3.0 92 
GAC Effluent SP7 34 ND: <0.05 NA NA ND: <3.0 ND: <5.0 NA NA ND:<3.0 ND: <5.0 

NA = Not Analyzed 
ND = Not Detected 



Table Ml (Cont)
 
Pilot - Scale Activated Carbon Treatment Analytical Results
 

September 17, 2000 
Sample 

Location ID# 
TSS (mg/L) 

PCBs 
(ug/L) 

Cadmium 
(ug/L) 

Dissolved 
Chromium 

(ug/L) 
Copper 
(ug/L) 

Lead 
(UE/L) 

Cadmium 
(ug/L) 

Total 
Chromium 

(ug/L) 
Copper 
(ug/L) 

Lead 
(ug/L) 

Clarifier Influent SP1 74 4.22 NA NA 14 ND: <5.0 NA NA 17 ND: <5.0 
Clarifier Effluent SP2 71 3.53 NA NA 12 ND: <5.0 NA NA 13 ND: <5.0 
Vortisand Filter Influent SP3 44 1.04 NA NA 11 ND: <5.0 NA NA 12 ND: <5.0 
Vortisand Filter Effluent/ 
GAC Influent 

SP4 32 1.06 NA NA 15 ND:<5.0 NA NA 15 ND: <5.0 

GAC Midpoint SP6A 52 ND: <0.05 NA NA ND: <3.0 ND: <5.0 NA NA ND: <3.0 ND: <5.0 
GAC Effluent SP7 27 ND: O.05 NA NA ND: <3.0 ND: <5.0 NA NA ND:<3.0 ND: <5.0 

September 18, 2000 
Sample 

Location ID# 
TSS (mg/L) 

PCBs 
(ug/L) Cadmium 

(ug/L) 

Dissolved 
Chromium 

(ug/L) 
Copper 
(ug/L) 

Lead 
(UE/L) 

Cadmium 
(UE/L) 

Total 
Chromium 

(UE/L) 
Copper 
(UE/L) 

Lead 
(UE/L) 

Clarifier Influent SP1 76 3.68 NA NA NA NA NA NA 16 ND:<5.0 
Clarifier Effluent SP2 89 2.57 NA NA NA NA NA NA 12 ND: <5.0 
Vortisand Filter Influent SP3 72 0.98 NA NA NA NA NA NA 12 ND: <5.0 
Vortisand Filter Effluent/ 
GAC Influent 

SP4 55 1.05 NA NA NA NA NA NA 15 ND: <5.0 

GAC Midpoint SP6A 53 ND: O.05 NA NA NA NA NA NA ND: <3.0 ND: <5.0 
GAC Effluent SP7 52 ND: <0.05 NA NA NA NA NA NA ND: <3.0 ND: <5.0 

September 19, 2000 
Sample 

Location ID# 
TSS (mg/L) 

PCBs 
(ug/L) Cadmium 

(UE/L) 

Dissolved 
Chromium 

(ue/L) 
Copper 
(UE/L) 

Lead 
(UE/L) 

Cadmium 
(UE/L) 

Total 
Chromium 

(UE/L) 
Copper 
(ug/L) 

Lead 
(ug/L) 

Clarifier Influent SP1 79 8.27 ND: <5.0 ND: <20.0 NA NA ND: <5.0 ND: <22.0 18 ND: <5.0 
Clarifier Effluent SP2 72 3.25 ND: <5.0 ND: <20.0 NA NA ND: <5.0 ND: <22.0 7.9 ND: <5.0 
Vortisand Filter Influent SP3 58 1.11 ND: <5.0 ND: <20.0 NA NA ND: <5.0 ND: <22.0 12 ND: <5.0 
Vortisand Filter Effluent/ 
GAC Influent 

SP4 45 0.73 ND: <5.0 ND: <20.0 NA NA ND: <5.0 ND: <22.0 18 ND: <5.0 

GAC Midpoint SP6A 44 ND: O.05 ND: <5.0 ND: <20.0 NA NA ND: <5.0 ND: <22.0 ND: <3.0 ND: <5.0 
GAC Effluent SP7 34 ND: <0.05 ND: <5.0 ND: <20.0 NA NA ND: <5.0 ND: <22.0 ND: <3.0 ND: <5.0 

- Not Analyzed 
un 



Table M2
 
Pilot - Scale UV/OX Treatment Analytical Results
 

September 25, 2000 
Sample 

Location ID# 
TSS 

(mg/L) 
PCBs 
(ug/L) Cadmium 

(UE/L) 

Dissolved 
Chromium 

(ue/L) 
Copper 
(ug/L) 

Lead 
(ug/L) 

Cadmium 
(ug/L) 

Total 
Chromium 

(Ug/L) 

Copper 
(ue/L) 

Lead 
(ua/L) 

Clarifier Influent SP1 89 11.2 ND: <5.0 ND: <20.0 5.6 ND: <5.0 ND: <5.0 ND: <22.0 22 6.6 
Clarifier Effluent SP2 74 10.8 ND: <5.0 ND: <20.0 4.1 ND: <5.0 ND: <5.0 ND: <22.0 5.0 ND: <5.0 
Vortisand Filter Influent SP3 67 1.26 ND: <5.0 ND: <20.0 7.2 ND: <5.0 ND: <5.0 ND: <22.0 6.9 ND: <5.0 
Vortisand Filter Effluent/ 
GAC Influent 

SP4 61 ND: <0.05 ND: <5.0 ND: <20.0 9 ND: <5.0 ND: <5.0 ND: <22.0 11 ND: <5.0 

UV/Oxidation Effluent SP5 57 0.06 L ND: <5.0 ND: <20.0 14 ND:<5.0 ND: <5.0 ND: <22.0 14 ND: <5.0 
GAC Midpoint SP6A 57 ND: <0.05 ND: <5.0 ND: <20.0 ND: <3.0 ND:<5.0 ND:<5.0 ND: <22.0 3.3 17 
GAC Effluent SP7 62 ND: <0.05 NA NA NA NA NA NA ND: <3.0 ND: <5.0 
Blank - - ND: <5.0 ND: <20.0 ND: <3.0 ND: <5.0 ND: <5.0 ND: <22.0 <  3 ND: <5.0 

September 26, 2000 
Sample 

Location ID# 
TSS 

(mg/L) 
PCBs 
(ug/L) Cadmium 

(ug/L) 

Dissolved 
Chromium 

(ue/L) 
Copper 
(ug/L) 

Lead 
(ug/L) 

Cadmium 
(ug/L) 

Total 
Chromium 

(ug/L) 
Copper 
(ug/L) 

Lead 
(ue/L) 

Clarifier Influent 
Clarifier Effluent 

l_ SP1 

SP2 
86 
81 

8.72 
8.18 

ND: <5.0 
ND: <5.0 

ND: <20.0 
ND: <20.0 

7.8 
6.7 

ND: <5.0 
ND: <5.0 

ND. <5.0 
ND:<5.0 

ND: <22.0 
ND: <22.0 

22 
7.2 

6.9 
ND: <5.0 

Vortisand Filter Influent SP3 56 1.5 ND: <5.0 ND: <20.0 6.3 ND: <5.0 ND: <5.0 ND: <22.0 6.4 ND: <5.0 
Vortisand Filter Effluent/ 
GAC Influent 

SP4 63 ND: <0.05 ND: <5.0 ND: <20.0 9.6 ND: <5.0 ND: <5.0 ND: <22.0 9.8 ND: <5.0 

UV, Oxidation Effluent SP5 61 ND: <0 05 ND: O.O ND: <20.0 16 ND: <5.0 ND: <5.0 ND: <22.0 12 ND: <5.0 
UV/Oxidation Effluent SP5 Dup . - ND: <5.0 ND: <20.0 15 ND: <5.0 NA NA NA NA 
GAC Midpoint SP6A 61 ND: O.05 ND: <5.0 ND: <20.0 ND:<3.0 ND:<5.0 ND:<5.0 ND: <22.0 ND:<3.0 ND: <5.0 
GAC Effluent SP7 57 ND: <0.05 NA NA 18 ND: <5.0 NA NA ND: <3.0 ND: <5.0 
GAC Effluent SP7DUP ND:<5.0 ND: <0.05 NA NA NA NA ND: <5.0 ND: <22.0 ND: <3.0 ND: <5.0 
GAC Effluent SP7DUP ND: <5.0 ND:<0.05 NA NA NA NA ND:<5.0 ND: <22.0 ND: <3.0 ND: <5.0 

Blank ND: <5.0 ND: <0.05 NA NA ^ NA NA ND: <5.0 ND: <22.0 ND: <3.0 ND: <5.0 

NA = Not Analyzed 



Table M2 (Cont.)
 
Pilot - Scale UV/OX Treatment Analytical Results
 

September 27, 2000 
Sample TSS PCBs Dissolved Total 

Location ID# (mg/L) (ug/L) Cadmium Chromium Copper Lead Cadmium Chromium Copper Lead 
Clarifier Influent SP1 14 8.01 NA NA NA NA ND: <5.0 ND: <22.0 15 6.1 
Clarifier Effluent SP2 20 6.86 NA NA NA NA ND: <5.0 ND: <22.0 6.4 ND: <5.0 
Vortisand Filter Influent SP3 8 1.51 NA NA NA NA ND: <5.0 ND: <22.0 5.6 ND: <5.0 
Vortisand Filter Effluent/ 
GAC Influent 

SP4 ND: <5.0 1.19 NA NA NA NA ND: <5.0 ND: <22.0 12 ND: <5.0 

UV/Oxidation Effluent SP5 ND: <5.0 ND: <0.05 NA NA NA NA ND: <5.0 ND: <22.0 11 ND: <5.0 
GAC Midpoint SP6A ND: <5.0 ND: O.05 NA NA NA NA ND: <5.0 ND: <22.0 ND: <3.0 ND: <5.0 
GAC Effluent SP7 ND: <5.0 ND: <0.05 NA NA NA NA ND: <5.0 ND: <22.0 ND: <3.0 ND: <5.0 
GAC Effluent SP7DUP ND: <5.0 ND: <0.05 NA NA NA NA ND: <5.0 ND: <22.0 ND: <3.0 ND: <5.0 
GAC Effluent SP7DUP ND: <5.0 ND: <0.05 NA NA NA NA ND: <5.0 ND: <22.0 ND: <3.0 ND: <5.0 
Blank ND: <5.0 ND: <0.05 NA NA NA NA ND:<5.0 ND: <22.0 ND: <3.0 ND: <5.0 

September 28, 2000 
Sample 

Location ID# 
TSS 

(mg/L) 
PCBs 
(ug/L) 

Cadmium 
(ug/L) 

Dissolved 
Chromium 

(ug/L) 
Copper 
(ug/L) 

Lead 
(ug/L) 

Cadmium 
(ug/L) 

Total 
Chromium 

rug/L) 
Copper 
(ug/L) 

Lead 
(ug/L) 

Clarifier Influent SP1 10 5.8 ND: O.05 ND: <20.0 9.8 ND: <5.0 ND: <5.0 ND: <22.0 22 ND: <5.0 
Clarifier Effluent SP2 20 4.63 ND: 0.05 ND: <20.0 8.3 ND: <5.0 6.1 ND: <22.0 16 ND: <5.0 
Vortisand Filter Influent SP3 ND: <5.0 1.39 ND: <0.05 ND: <20.0 6.7 ND: <5.0 ND: <5.0 ND: <22.0 7.2 ND: <5.0 
Vortisand Filter Info. 
0.45 um filtration 

SP3F ND: <5.0 0.58 NA NA NA NA NA NA NA NA 

Vortisand Filter Effluent/ 
GAC Influent 

SP4 6 1.24 ND: O.05 ND: <20.0 14 ND: <5.0 ND: <5.0 ND: <22.0 28 5.2 

Vortisand Filter Info. 
0.45 um filtration 

SP4F ND: <5.0 0.42 NA NA NA NA NA NA NA NA 

UV/Oxidation Effluent SP5 6 ND: <0.05 ND: <0.05 ND: <20.0 19 ND: <5.0 ND: <5.0 ND: <22.0 33 8.3 
GAC Midpoint SP6A ND: <5.0 ND: <0.05 ND: O.05 ND: <20.0 ND: <3.0 ND: <5.0 ND: <5.0 ND: <22.0 ND: <3.0 ND: <5.0 
GAC Effluent SP7 ND: <5.0 ND: O.05 ND: <0.05 ND: <20.0 ND: <3.0 ND:<5.0 ND: <5.0 ND: <22.0 ND: <3.0 ND: <5.0 

NAl Analyzed 



Table M2 (Cont.) 
Pilot - Scale UV/OX Treatment Analytical Results 

September 29, 2000 
Sample 

Location 

Clarifier Influent 
Clarifier Effluent 
Vortisand Filter Influent 
Vortisand Filter Effluent/ 
GAC Influent 
UV/Oxidation Effluent 
GAC Midpoint 
GAC Effluent 

ID# 

SP1 
SP2 
SP3 

SP4 

SP5 
SP6A 
SP7 

TSS 
(mg/L) 

34 
47 
30 

33 

23 
35 
27 

PCBs 
(ug/L) 

12 
13.2 
1.54 

1.42 

ND: <0.05 
ND: <0.05 
ND: <0.05 

Cadmium 
(ug/L) 

ND: <5.0 
ND: <5.0 
ND:<5.0 

ND: <5.0 

ND: <5.0 
ND: <5.0 
ND: <5.0 

Dissolved 
Chromium 

(ug/L) 
ND: <20.0 
ND: <20.0 
ND: <20.0 

ND: <20.0 

ND: <20.0 
ND: <20.0 
ND: <20.0 

Copper 
(ug/L) 

6.7 
5.7 
8.5 

39 

11 
ND: <3.0 
ND: <3.0 

Lead 
(ug/L) 

ND: <5.0 
ND: <5.0 
ND: <5.0 

ND: <5.0 

ND: <5.0 
ND: <5.0 
ND: <5.0 

Cadmium 
(ug/L) 

ND: <5.0 
ND: <5.0 
ND: <5.0 

ND: <5.0 

ND: <5.0 
ND: <5.0 
ND:<5.0 

Total 
Chromium 

(ug/L) 
ND: <22.0 
ND: <22.0 
ND: <22.0 

ND: <22.0 

ND: <22.0 
ND: <22.0 
ND: <22.0 

Copper 
(ug/L) 

20 
7.3 
8.9 

15 

17 
ND: <3.0 
ND:<3.0 

Lead 
(ug/L) 

5.6 
ND: <5.0 
ND: <5.0 

ND: <5.0 

ND: <5.0 
ND:<5.0 
ND: <5.0 

NA  Nfot Analyzed 
ND = Not Detected 



Table M3 
Pilot - Scale Treatment - Filter Press Analytical Results 

September 14, 2000 
Sample 

Location 

Settled Sludge 

ID* 

SP8 

TSS (mg/L) 

7800 

PCBs (ug/L) 

13 (ug/L) 

Cadmium 
(ug/L) 

NA 

Dissolved 

Chromium 
(ug/L) 

NA 

Copper 
(ug/L) 

NA 

Lead 
(ue/L) 

NA 

Cadmium 
(UE/L) 

NA 

Total 
Chromium 

(ug/L) 
NA 

Copper 
(UE/L) 

NA 

Lead 
(UE/L) 

NA 

September 28, 2000 
Sample 

Location 

Settled Sludge 
Filtrate 
Filter Cake 

ID* 

SP8 
SP9 
SP10 

TSS (mg/L) 

4620 
NA 
NA 

PCBs 

39.8 (ug/L) 
22.8 (ug/L) 

35000 (mg/kg dry) 

Cadmium 
(ug/L) 

NA 
ND: <5.0 

NA 

Dissolved 

Chromium 
(ug/L) 

NA 
ND: <20.0 

NA 

Copper 
(ug/L) 

NA 
ND:<19.0 

NA 

Lead 
(ug/L) 

NA 
ND:<5.0 

NA 

Cadmium 

NA 
ND: <5.0 (ug/L) 
0.74 (mg/kg dry) 

Total 

Chromium 

NA 
ND: <22.0 (ug/L) 
200 (mg/kg dry) 

Copper 

NA 
27 (ug/L) 

200 (mg/kg dry) 

Lead 

NA 
ND: <5.0 (ug/L) 
74 (mg/kg dry) 

NA = Not Analyzed 
ND = Not Detected 



Table M-4 
Flow Totals by Date 

Flow 

DATE (gallons) 

Cell 1 Transfer to Clarifier Effluent to Clarifier Effluent to Vortisand uv/ox irv/ox GAC Effluent/ 
Cell 2 Cell 2 Cell 3 Effluent Inlluent Effluent Final Discharge 

9/5/2000 17,587 22,627 0 0 0 0 0 
9/6/2000 28,913 32,485 13,610 0 0 0 0 
9/7/2000 125,000 0 34,403 0 0 0 0 
9/8/2000 78,143 12,275 34,555 0 0 0 0 
9/9/2000 0 0 33,186 0 0 0 0 

9/10/2000 0 0 0 0 0 0 0 
9/11/2000 0 8,300 50,371 0 0 0 0 
9/12/2000 0 6,600 39,030 0 0 0 0 
9/13/2000 0 7,336 48,999 0 0 0 0 
9/14/2000 
9/15/2000 

106,870 
54,974 

4,800 
54,570 

70,109 
61,928 

89,800 
81,300 

I)
1) 

0 
0 

102,569 
88,847 

9/16/2000 81,682 70,488 63,217 84,400 0 0 85,800 
9/17/2000 0 13,459 95,705 86,350 0 0 80,849 
9/18/2000 134,636 9,594 27,578 88,900 1) 0 78,747 

^9/19/2000 103,558 37,260 24,515 70,900 0 0 59,302 
* 9/20/2000 23,948 8,900 42,637 0 0 0 0 

9/21/2000 NM 9,300 58,212 0 I) 0 0 
9/22/2000 NM 9,100 45,732 0 0 0 0 
9/23/2000 0 0 0 0 0 0 0 
9/24/2000 0 0 0 0 •!) 0 0 
9/25/2000 NM 9,697 49,043 99,500 84895 83,210 86,299 
9/26/2000 NM 11,207 53,735 69,500 6d.h53 57,170 47,902 
9/27/2000 0 14,001 49,264 115,300 9;, 769 89,450 79,412 
9/28/2000 0 11,862 55,264 53,200 43,545 42,140 36,602 
9/29/2000 NM 11,500 41,419 109,750 84,525 81,640 87,568 
9/30/2000 0 0 0 0 t ' t 0 0 
10/1/2000 0 0 0 0 M 0 0 
10/2/2000 0 0 0 0 i) 0 0 
1 0/3/2000 0 0 0 0 1) 0 0 
10/4/2000 0 0 0 0 1) 0 54,964 
10/5/2000 0 0 0 NM i) 0 62,536 
10/6/2000 0 0 0 NM I ) 0 0 
10/7/2000 0 0 0 0 1) 0 0 
10/8/2000 0 0 0 0 (1 0 0 
10/9/2000 0 0 0 0 1) 0 0 

10/10/2000 0 0 0 0 I I 0 0 
10/11/2000 0 0 0 50,800 (I 0 46,742 
10/12/2000 
10/13/2000 

0 
0 

0 
0 

0 
0 

0 
77,900 

(] 
(I 

0 
0 

0 
69,780 

Totals 755,311 365,361 992,512 1,077,600 366,387 353,610 1,067,919 



Table M-5
 

Turbidity Measurements Activated Carbon Pilot Scale Treatment
 

DAILY AVERAGE TURBIDITY MEASUREMENTS 

DATE 
(NTU) 

Clarifier Influent Clarifier Effluent Vortisand Vortisand Effluent/ GAC 
SP1 SP2 Influent GAC Influent Effluent 

9/5/2000 NM NM NM NM NM 
9/6/2000 8.75 4.00 NM NM NM 
9/7/2000 7.29 6.75 NM NM NM 
9/8/2000 7.53 4.84 NM NM NM 
9/9/2000 NM NM NM NM NM 
9/10/2000 NM NM NM NM NM 
9/1 1/2000 10.31 3.50 NM NM NM 
9/12/2000 7.46 3.71 NM NM NM 
9/13/2000 6.70 2.89 NM NM NM 
9/14/2000 6.18 2.41 1.15 0.89 0.58 
9/15/2000 6.87 4.04 1.09 0.68 0.32 
9/16/2000 6.58 2.76 1.52 0.65 0.50 
9/17/2000 5.60 3.24 0.64 0.27 0.29 
9/18/2000 7.12 6.90 0.78 0.54 0.30 
9/19/2000 8.46 5.26 NM NM NM 
9/20/2000 10.13 3.59 NM NM NM 
9/21/2000 16.0 3.90 NM NM NM 
9/22/2000 17.25 4.8 NM NM NM 
9/23/2000 NM NM NM NM NM 
9/24/2000 NM NM NM NM NM 
Average 8.81 4.17 1.04 0.61 0.40 

NM = Not Measured 



Table M-6 
Turbidity Measurements UV/Oxidation Pilot Scale Treatment 

DAILY AVERAGE TURBIDITY MEASUREMENTS 

DATE 
Clarifier Influent 

SP1 
Clarifier Effluent 

SP2 

(NTU) 

Vortisand 
Influent 

Vortisand Effluent/ 
UV/OX Influent 

UV/OX Effluent/ 
GAC Influent 

GAC 
Effluent 

9/25/2000 
9/26/2000 
9/27/2000 
9/28/2000 
9/29/2000 
Average 

15.85 
14.37 
11.12 
7.25 
19.93 
13.70 

5.54 
5.78 
4.79 
4.42 
4.31 
4.97 

1.24 
1.26 
0.59 
0.83 
0.85 
0.95 

0.55 
0.52 
0.63 
0.71 
0.48 
0.58 

0.56 
0.43 
0.78 
0.63 
0.37 
0.55 

NM 
0.03 
0.03 
0.03 
0.11 
0.05 

NM = Not Measured 



Table M-7
 
Vortisand Filtration Performance
 

Turbidity Measurements
 

DATE 

10/4/2000 
10/4/2000 
10/4/2000 
10/5/2000 
10/5/2000 
10/6/2000 
10/7/2000 
10/8/2000 
10/9/2000 

10/10/2000 
10/11/2000 
10/11/2000 
10/11/2000 
10/11/2000 
10/12/2000 
10/13/2000 
10/13/2000 
10/13/2000 
10/13/2000 
10/13/2000 
10/13/2000 
10/13/2000 
10/13/2000 
10/13/2000 
10/14/2000 
10/15/2000 
10/16/2000 

NM =

Vortisand Effluent/
 
UV/OX Influent
 

2.96
 
2.92
 

30-32
 
7.9-8.1
 

4.8
 
NM
 
NM
 
NM
 
NM
 
NM
 

2.7-2.8
 
37-39
 

5.5
 
16- 18
 

NM
 
NM
 
9.1
 
9.5
 
9.3
 

9.4 - 9.5
 
9.3
 

8.5-8.6
 
8.8-9.0
 

9.00 
NM 
NM 
NM 

 Not Measured 

Vortisand Turbiduty 
(NTU) 

UV/OX Effluent/ 
GAC Influent 

2.49 
2.41 
NM 

5.3-5.5 
7.6-7.2 

NM 
NM 
NM 
NM 
NM 

2.9-3.0 
6.1 -6.2 

NM 
6.3 - 6.5 

NM 
NM 
6.0 

5.3-5.6 
5.9 - 6.0 
8.0-8.3 
7.1 -7.3 
3.6-3.8 
3.3-3.7 
3.1 -3.2 

NM 
NM 
NM 

GAC 
Effluent 

NM 
NM 
NM 
NM 
NM 
NM 
NM 
NM 
NM 
NM 
0.90 

1.4- 1.5 
NM 

1.5- 1.6 
NM 
NM 
1.99 
NM 
NM 
0.2 
NM 
NM 
NM 

1.0- 1.2 
NM 
NM 
NM 



TABLE M-8
 
UV7OXIDATION SYSTEM SIZING
 

2711.8: 

2921.96 



TABLE M-8 
CONTINUATION OF UV/OXIDATION SYSTEM SIZING 

I n f l u e n t 
Concentration 

(ODD) 



TABLE M-8
 
CONTINUATION OF UV/OXIDATION SYSTEM M/JNG
 

W6.43 

13S.5.92 

http:13S.5.92


FOSTER WHEELER ENVIRONMENTAL CORPORATION
 

DATE t'5'Qt SHEET ( OF 
DEPT. 

CHKD. BY. DATE OFS NO. NO. 

CLIENT USAGE 

PROJECT [VBH- WTP RLOF SCALE TEST 

SUBJECT W/OX SVSTEM Si 21 A/6 

A - CALCULATIONS FOR. PILOT SCALE DATA 

Q) UV Dose Calculation,: 
UV dose is a measure of Hie total lamp electrical energy applied 
to CL fixed volume of 

UV Dose = (OOP * lamp power 
flouj CQpm) X 

(Qmppouuer = 

\JV Dose = (000 x 270KVV _ zX.125 

Tir 

Elec+rical Energy per Order C EE/o) s 
EF/o 15 a measu^ of -fl^ -freafment obftiined in a fixed i/alume 
of uuatar a,5 a function of exposure -fo 

= UV Qase (^fem C,' -" inifial 
taq C C r / C r ) CP* discharqe 

^ ^ 

Dose * ^J. 13 5ICIV h
 
C\ - |.2?ppb C Garage mfluenf concentration
 

l/zy/oo - 9/2<?/oo]
 
Cp = < O.QS^pfc, Coverage effluent- concentration dt SP5
 

loj (^/o.osppb) CPder 

FWENC581D 10/96 



_

FOSTER WHEELER ENVIRONMENTAL COM POKA I IUN
 

BY PAWHIA Alt/0 EA/ ____ DAI E: !: 5 0 1 SHEET _.oi. _OF. 
DEPT. 

CHKD. BY _____ ______ DATE:"__ ... OFS NO _.._ ______________________ ..NO ____________ 

PROJECT A/BH iJVfP ;..__ P,LOI .SCA ur__ JTES r 

SUBJECT _ UY/_Qx_ ...SYSTEM,.. ..SiztVGLj^cizL/m.Qis/s 
Calculation of -fte UV dose required based upon .
 
influent co^ceriitotions orid ^rriuent (lischarq^ limrfs
 

C i* - ( ppb
 

"orde
 

dose - ?
 

ose = m (C'/c ) 
u u 

K_W__H 
lOOOool 

Calculation of Ik: CM tiller of /fH/f/ r«|u/r6ri' to faai Ippb <il l?.00op

Lomp Pouuer =
 

1000  ( Q
 

KwH/ioOOqal X M 'J ilpiyv ^ bOmir«-'/|i 
1000 ~ 

= 1701 KW 

(\lumber of Individual units required fo provide a/
 
of 1707 v:
 

aio KvV t/nif and '1-3<bO M UniK^ - total 

FWENC581D 



FOSTER WHEELER ENVIRONMENTAL CORPORATION
 

DATE//570/ SHEET 3 OF_ 
DEPT. 

CHKD. BY DATE OFS NO. NO. 

CLIENT USAGE ___ 

PROJECT AIBH -WTP PILOT SCALE TEST _ 
SUBJECT (JV/OX SYSTEM S/Z//VK CALCULATIONS 

CALCULATIONS Fo& B^cH SCALE DATA 

T) F/oturafe - Bortck,
 
Ul/ Dose fefed -~
 

3) Calculation of E"lecfricq| Fnergy per Order 

H 
(OQ (".i5Ppi>/o.oWfpt) order 

|) Calculation of (yi/ Dose Reqvwdfor Qfif-icipakd intti/ent C
 
and tf fluent discharge l\wh. ( c,- = lppb and Cf ̂ o . O
 

* iOQ ( C i / C f ) ' 3 l . 2 g k l U ^ / i O O O q a l . /, ieefe, \" 

UV DoSC ~ £6 KlVff // 

Ca/cu/ofion of ffe number oP fCiVK required h) freai Ippb at 
12OO Opm: 

Lamp Poa/er = W_d^J[_f(^
 
~" " (qal7 1000 QQ AJ
^ J j

r 
/OOO 

A/Umt>er of (ndvidual C/wts rquir î "fo pro^/de d 
of l£70 ̂ K7; 

unit- and 5-360 K uJ units 

FWENC581D 





Appendix N
 
Health & Safety
 

Note: The New Bedford Harbor Project Health and Safety Plan 
was distributed to USACE-NAE EPA Region I and Massachusetts 
DEP prior to the start of the PDFT. Also, a copy has been filed in 
the Foster Wheeler project file. 

2001-017-0178 
7/16/01 





Appendix O
 
Project Photos
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SAWYER STRE ' CDF 

CRANE BARGE AND TUG BELLC TEST DREDGE 

FIGURE O-1. PDFT DREDGE AND DISPOSAL OPERATIONS 

CAD FIL£:NBH_PHOTO_01 .DWG 



"*• -^ 
-

V"•A i»* 

FIGURE O-2. PDFT DREDGE AREA 

vHC 

RECIRCULATION LINE 

_„ DISCHARGE 
SLURRY DISCHARGE AREA LINE 

RGURE O-3. SAWYER STREET CDF 

CAD FT1£;N0H_PHOTO_01.DWG 



FIGURE O-4. TEST DREDGE AND SUPPORT EQUIPMENT (OPERATING)
 

FIGURE O-5. TEST DREDGE AND SUPPORT EQUIPMENT (NOT OPERATING)
 

CAD RLE;NnH_PHOTO_OI.DWG 



•8-INCH	 RETURN 
(RECIRCULATION) WATER LINE 

16-INCH FLOTATION LINE 

8-INCH SLURRY DISCHARGE LINE 

FIGURE 0-6. TEST DREDGE WITH DISCHARGE AND RETURN WATER LINE 

FIGURE 0-7. TEST DREDGE 

CAD FU£:NIJH_PHOTO_Ot.DWG 



FIGURE O-8. CATERPILLAR 375LC HYDRAULIC EXCAVATOR WITH 4.5 cy HORIZONTAL 
PROFILING GRAB BUCKET 

FIGURE 0-9. CRANE MONITORING SYSTEM SCREEN IN ENGINEERS ROOM 

CAD F1£NBH_PHOTOL_01.0WQ 



Fllii.SifiSl 111
 

FIGURE O-10. HORIZONTAL PROFILING GRAB BUCKET OVER MOONPOOL
 

FIGURE 0-11. HORIZONTAL PROFILING GRAB BUCKET OVER MOONPOOL
 

CAD F1L£:NBH_PHOTO_01.DWG 



FIGURE 0-12. MATERIAL HOPPER 

SPECIFIC 
GRAVITY LOOP 

MATERIAL 
HOPPER 

"MINI DIGGER 

• 

FIGURE O-13. BEAN PATENTED SLURRY PROCESSING UNIT 

CAD F1L£:NBH_PHOTO_01.DWG 



FIGURE O-14. REMOVING ROCK BOX COVER TO CLEAR ROCKS AND DEBRIS FROM SUCTION LINE 

FIGURE 0-15. DEBRIS IN ROCK BOX 

CAD F1L£:NBH_PHOTO_01.DWG 



FIGURE 0-16. COBBLES, QUAHOGS, AND DEBRIS REMOVED FROM ROCK BOX 

FIGURE O-17. SHALLOW DRAFT TUG 

CAD F1lC:NBH_PHOTO_Ot.OWG 



FIGURE O-18. WATER QUALITY MONITORING VESSEL WITH TEST DREDGE IN BACKGROUND 

FIGURE 0-19. PISTON CORE TAKEN DURING DREDGING 

CU> ntt«BH_PHOIO_01.0WO 



..A*. 

* 
"Tl 

GRAY CLAY (CLEAN) RESIDUAL SOFT BLACK SILT 
(CONTAMINATED) 

RESIDUAL SOFT BLACK SILT 
(CONTAMINATED) 

FIGURE O-20. PONAR GRAB SAMPLE TAKEN IN PDFT AREA (POST-DREDGE AREA) 

CAD FU£;NCH_PHOTO_OI.OWC 





Appendix P
 
Other Screened Dredging Technologies
 

2001-017-0178 
7/16/01 



FIGURE P-t BELLC BONACAVQR, BAYOU BONFOUCA, SLIDELL, LOUISIANA 

CAD FILE:NBH_PHOTO_02.DWG 

FILE:NBH_PHOTO_02.DWG


PROFILING GRAB
 

Boskalis Dolman bv 
's-Gravenweg 399-405 
P.O. Box 4466, 3006 AL Rotterdam 
The Netherlands 
Telephone +31 (0)10 288 28 00 
Telefax +31 (0)10 288 28 10 

Efficient dredging of polluted bed material 

The profiling grab, which has a horizontal closing action, is an efficient dredging tool 
developed by Boskalis for the removal of polluted bed material in ports and waterways. 
Great accuracy is required for this type of selective dredging. If dumping or processing 
costs are to be contained, only polluted spoil must be removed and not the uncontaminat 
material which should be left in space. 
The profiling grab is designed to dredge in layers (the thinnest layers if necessary) and 
without spillage or muddying of the water. The volume to be recovered or processed is 
consequently kept to a minimum. 

Polluted bed material often contains substantial quantities of large items of rubbish. Fitted 
an hydraulic crane, the profiling grab has no difficulty in handling this kind of waste. 

Boskalis has successfully used the profiling grab on numerous clean-up projects in the 
Netherlands, at Elburg, Wemeldinge, Terneuzen and Tiel, and on the Zuid-Willemsvaart 
canal. 

ED Royal Boskalis Westminster nv 



t once was a otu
southeastern Louisiana, turned mix> »...
 

THE UNIQUE BONACAVOR
 environmental disaster. A creosote 
plant operating on the banks of Bayou 
Bonfouca since 1892, burned down in 
1970 - spilling large amounts of toxic 
creosote into the bayou. By the 1980's, 
the spill had contaminated over 55 acres 
of bottom material. The site was sub
sequent ly placed on the EPA's 
Superfund priorities list, and has since 
become the largest Superfund Project 
ever awarded. 

Phe specifications for the "Bayou 
Bonfouca Superfund Remediat ion 
Project" required an extremely narrow 
excavation tolerance. Such extreme 
tolerances were necessary in order to 
reduce or eliminate overdredging, and 
hold the quantity and cost of sediment 
treatment to the project estimates. An
other challenge presented was protect
ing personnel and property from expo
sure to the contaminated sediments 
during excavation and transportation to 
the treatment facility. In addition, the 
sediment treatment process required the 
removal of contaminated sediments in 
as close to in situ state as possible. 

jjcan responded to these challenges 
by designing and b u i l d i n g the 
Bonacavor. With innovations in cutter 
location, dredge positioning, sediment 
processing and transportat ion, the 
Bonacavor and Bean successfully con
quered the challenges presented at 
Bayou Bonfouca. 



FIGURE P-2 NORMROCK INDUSTRIES AMPHIBEX 

CAD Fll£:NBH_PHOTO_02.DWG 
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Working with
 
Nature
 

From time immemorial, humankind has 
used its ingenuity to exploit the planet's 
resources. But in these enlightened times, 
we also know that we must treat those 
resources with respect. The Amphibex 
from Normrock Industries is an amphibious 
excavator designed to meet both needs, 
wedding state-of-the-art performance with 
environmentally sound operation. • cleaning and restoring contaminated waterways 

The culmination of many years of research • installing water pipes, pipelines and submarine cables 
and innovation, the Amphibex is an 
amphibious excavator specially designed • cleaning wastewater treatment ponds 
to operate in an aquatic environment. 
What makes it different? Its versatility, • preventing and breaking up ice jams 
power, ruggedness, mobility, sophisticated 
positioning equipment, and very low 

• controlling vegetation capital and operational costs. 

The Quebec-designed and built Amphibex • developing peat lands 
is suitable for a wide range of uses in all 
types of water: • creating wildlife habitats 



The Amphibex's cab meets the highest standards of comfort and 
visibility. H is equipped with two deluxe seats, easy-to-reach controls, 
side windows that can be opened, and a range of standard and 
optional accessories. 

The Amphibex's 
optional sophisticated 
positioning system, 
developed by Normrock 
Industries, is particularly 
useful for clean-up 
operations, ft can pinpoint the exact location where the 
machine is to set to work, by night or day. A graphical 
display system enables the operator to position the bucket 
with a high degree of precision. 

The Amphibex's powerful hydraulic pumping system 
-rfijopSil highly concentrated solid residues over 

ces of more than one kilometre. 

with an array of 

f; cuttefbiid-eciuipped pump bucket, 
e.it tp-perfprm the job at hand. 



echnical Specifications
 

General Description 
Maximum length 35-7" (10.85m) 

Working weight appr. 2*35 tons) 

(22 metric tons 

TranspotflfeWgth 4T r (12.85m) 

Transport width *-1,1'6" (3.5m) 
1 Transport height 'J''" NT 6" (32m) 

Sailing speed appr. 8 knots 

Stabilizers (rear) Draught 2" (60 cm) . 

Engine Detroit diesel. Series 40
 

Model see options
 
Cylinders 6
 

Maximum HP 170to300
 

Maximum torque V
 

fcvojts 

Alternator Delco/Remy 100 amp 

Batteries (2) Delco/Remy 225 amps/hr. _ 

Hydraulics \ 
2 Gear pump	 9QgaM3Wl)/min.

' 
Maximum working pressure 

Variable displacement putnp 
Maximum working pressure 

Hydraulic system capacity 132.09 gal (500 L) 

Hydraulic oil vegetable base or mineral 

Standard Equipment 
•Corrosion resistant one-piece body divided into nine 

• Two rear stabiiiize$sj|^ 

cylinders. Depth contrblKy meSrtS 6) 

cylinder/ mechanical control 

• Two front stabilizers with detachable floats and 

eight controlled 

bucket 

Output connec
 

gal/s (2 X 125 L/s)- bucket with horizontafcutter
 

Quick coupling for working attachment
 

Life saving equipment
 

Excavator 
Maximum bucket reach 2V6* (6.5 m) to 25* 9" (7. 

through 180° 

Maximum depth with telescopic arm 21' 5" (6.528 

Breakout force (from bucket cyl.) depends on selec 

option 

Digging force (from bucket cyl.) depends on selec 

option 

Optional Equipment 
Backoe buckets. 03 yd1 (400 L) and 1 yd5 (8001) 

• Discharge spout for side casting 

• Rake-width 91 IT (3 m) • 

•	 Discharge pipe - 8" (200 mm) X TS (6 m) with 

aluminum mounting flanges (SAE200) connected 

float pipes 
• Air compressor, hydraulically driven for accessoi 

•	 Navigation and dredging lights, telescopic and fo 

mast 

•Winch 

• Crane 

• Tools 

• Heating system 

• Air conditioning 

For customized equipment for your special needs, pj§||f| 
consult manufacturer. 

bool. des Entreprises, Terrebonne (Quebec), Canada J6X 4J8 
) 477-5132 • 1-800-830-9080 • Fa^pp*) 477-2020 

http://vshrvw.normrock.ca ^ 

http:http://vshrvw.normrock.ca


FIGURE P-3. ELLICOTT INTERNATIONAL SERIES 370 HP 

r
 
CAD FILE:NBH_PHOTO_02.DWG 

FILE:NBH_PHOTO_02.DWG


THE NEW ELLICOn
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GENERAL 

Overall Length (with ladder) 

Overall Width 

Hull Depth 
Mean Draft (with fuel) 

Spud Length 

Spud Weight (each) 

Total Dredge Dry Weight 
Suction Pipe Diameter 

Discharge Pipe Diameter 

OPERATING CONDITIONS 

Digging Depth 

Minimum
 

Maximum
 

Maximum Channel Cut of Dredge 

©Minimum Digging Depth 

@ Maximum Digging Depth 

PRIME MOVER 

Diesel Engine (radiator cooled) 

Model 
Maximum Operating RPM 

Continuous Power (flywheel) 

SWING WINCHES 

Line Pull (1st layer) 

Line Speed (1st layer) 

Wire Size 
Drum Capacity (maximum) 

Drum Capacity (standard) 

CONVERSION FOR VARIOUS
 
iN-srru S.G.
 

DENsrrr MULTIPLIER
 
2.10 1.000 
2.00 1.100 
1.95 1.158 
1.90 1.222 
1.85 1.294 
1.80 1.375 

17.5m 57.5 feet 

3.7 m 12.0 feet 

1.2m 4.0 feet 

0.81 m 2.67 feet 

8.9 m 29.1 feet 
816kg 1800lb. 

25400 kg 56000 Ib. 
305 mm 1 2 in. 

254 mm 1 0 in. 

•"

0.9 m 3.0 feet 

6.1 m 20.0 feet 

22.2 m 73.0 feet 

18.3m 60.0 feet 

Caterpillar Caterpillar 

3406 B 3406 B 

1800 1800 

306 kW 410 SHP 

3629 kg 8000 Ib. 

22.9 m/min. 75 FPM 
12.7mm 1/2 in. 

91 m 300 feet 

61 m 200 feet 

CUTTER MODULE 

Cutter Force 

Cutting Force 
(per unit length of blade) 

Cutter Diameter 

Cutter Rating 
Cutter Speed 

Number of Blades 
SLURRY PUMP 

Impeller Diameter 

Particle Clearance 

 Maximum RPM 

LADDER HOIST CYLINDER 

Extending Force 

Retracting Force 

Lowering Speed at Cutter 

Hoisting Speed at Cutter 

SPUD HOIST 

Lifting Force (at spud) 
Lowering Speed 

ELECTRICAL SYSTEM 
Battery 

CAPACITIES 

Fuel 

Hydraulic Oil 

1787kg 3940 Ib. 

34.3 kg/cm 192lb./in. 

800mm 31. 5 in. 

30 kW 40.0 SHP 

0-39 RPM 0-39 RPM 

6 6 

686 mm 27 in. 

1 52 mm 6 in. dia. 

845 845 

4452kg 981 5 Ib. 

18700kg 41225lb. 
24.7 m/min 81 FPM ' 

29.6 m/min 97 FPM 

CYLINDER CYLINDER 

3266 kg 7200 Ib. 
Free Fall Free Fall 

24 V 24 V 

3028 Liters 800 gal. 

871 Liters 230 gal. 

Complete dredge outfitting equipment available including polyethylene pipeline and 
booster pumps. 

SBUES 370HP CALCULATED UUTPUT CURVES 
Material In-situ Density = 2.1 
For material in-situ values other than 2.1, see conversion chart at left. 
CALCULATED OUTPUT CURVES BASED ON 12-INCH (305 mm) PIPELI NE.

• 12" (305mm) Diameter Suction • 10' (3.05m) Terminal Elevation "• 12" (305mm) Diameter Discharge • 27" (685.8mm) Diameter Impel ,er

• 20' (6.09m) Digging Depth • Maximum RPM = 845 SHP =320

HHUH HHBBA^Smimfeffî ^^^^^^^^' I; Il̂  • .'. . • • : ;'. '~':±"''r-: îx-sggm%^miHIHIIIHÎ IH 
ĴJMBJJILgMiUBa» FINE SAND (O.I mm Av| 

r— 2&»» ••« ««. *•« 
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^B^BBBEBg ftr" 
•BBBiBimi P^ 
l||P̂ BB|î MBfe '0-'£ 
^BS r̂itt&ilt&i&llî &jjiĵ ^ ||~ u 

' 
HiHHî ^̂ ^̂  W?-; ': ' 

FEETX1000 

""""

*^«^ 

1.0 IS 2-0 2£ 3.0 16 4.0 4.5 6X >

0.0 0-6 1.0 1J  METERS X 1000 
PIPELINE LENGTH 

Output curves for all applications are 
computer generated on a program 
specifically designed for this purpose. 
The calculated output curves repre

 sent our best engineering knowledge 
and reflect the output pumping capa

 bility of the dredge under the condi
 tions stated. In actual practice, the 

material varies from free-flowing, eas
 ily excavated material, to compacted 

and/or difficult excavations. The 

tions must be considered when esti
mating actual outputs. The outputs 
are indicated for your reference and 
are not guaranteed. 

WARRANTY 
Ellicott warrants its equipment only in 
accordance with its printed warranty 
conditions, the latest copy of which 
will be forwarded to you promptly 
upon written request. No other war
ranties are provided. 

The specifications shown in this 
brochure are subject to change due to 

 improvements or design modifications 
required during construction, or the 
addition of equipment not described in 
the specifications. 

Form No. 0393MC 
"An Equal Opportunity Employer" 
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