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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 eftluent, and 
minimize the potential for adverse environmental impacts. The dredging system delivered to the site for 
the PDFT included a portable, shallow draft barge platfonn, 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 cylhr 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 ofDredge 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 weight. 
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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. 

PCB 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 lO-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 
mechanicallhydraulic 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 retlect full-scale remediation activities to the greatest extent possible, the PDFT was 
conducted over a IOO-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 (USACE), 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 tlocculents 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 perfonnance tests, water quality 
monitoring, air quality monitoring, and wastewater treatment. A testing schedule was established to 
ensure that dredge perfonnance 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 perfonning 
trial dredging during which the dredge system underwent modifications to prepare for test dredging. Test 
dredging was perfonned 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 perfonnance 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 
mechanicallhydraulic excavator to work along with the Slurry Processing Unit (SPU) previously patented 
by e.F. Bean Corporation, now e.F. Bean LLC, an affiliate of BELLe. 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 platfonn, 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 10 pre­
programmed dredge sets based on a planned horizontal and vertical grid. 

Slurry Processing Ultit (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: 

I) 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 cylhr. 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 
DesignlDesign 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 ofDredge 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. 

2001·017·0250 ES-4 
8115101 



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. Compari~on 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 
to 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, USACE, 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 USACE 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 Baseiine 
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 I-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; 
• 	 Ultrafine (0.45 11m 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 lO-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 mechanicallhydraulic 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 mechanicallhydraulic 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 P~rforn~ance Parameter Recommendeci Design Value 
Dredging Production, Water Depths greater than 4 ft. 
Dredging Production, Water Depths between 2 ft. and 4 ft. I 

95 cy/hr 
35 cy/hr 

Dredging Accuracy, Vertical Plane, to Design Depth 
Dredging Accuracy, Vertical Plane, using Visual Approach 
Dredging Accuracy, Horizontal 

+/- .4 ft 
+/- .5 ft 
+/- 1.5 ft 

A verage Solids Concentration of Dredge Slurry l 10% - 20% solids by weight 
Use of Recirculation System for reuse of Dredge Effluent Water from CDF Recommended 

I Based on minimum of 10 hr. operating day 

-
J 

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 I-I 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 duri.ng 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 
ofDredge 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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Mechanical, Hydraulic, or Mechanical/Hydraulic (Hybrid) 
Dredge Size (Plant) 
Dredge Type 

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 


LGP Track Mounted Excavator 
Cable Arm Environmental Clamshell 

Miscellaneous Land-based Earthmoving Equipment 

Bean Technical Excavation Co 
Nonnrock Industries 
A uarius Industries 
DRE-Technolo ies 
Ellicott International 
WILCO Marsh Bu ies Inc. 

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 USACE project staff knowledgeable of the New 
Bedford Harbor project and performance parameters. They included the following: 

• Bean Technical Excavation Corporation (Bean TEC) Bonacavor 

• Norrnrock 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 Norrnrock 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 Norrnrock 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 USACE 
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 PDFf 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 PDFf 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 USACE 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. BELLe'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 PDFf. 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 USACE 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 USACE 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-DESIGl'" 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 PDFT 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 (MLL W) to -5 ft. MLLW, which is representative of depths in the Upper 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, USACE and BELLe to 
develop a dredge plan that would provide a desired range of performance data during the PDFT. The 
PDFT dredge plan is shO\vn 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 trom the PDFT monitoring team, the dredge area was also 
expanded to a 100-ft. x ISO-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 E 815,100 

N 2,704,050 E81S,650 

N 2,703,950 E 81S,650 

N 2,703,9S0 E 81S, 100 


The bed elevations within the dredge area ranged from roughly 0.0 ft. MLLW to -S.O ft. MLLW. The 
minimum depth of cut in the dredge plan was 1 foot, while the maximum depth of eut was 4 ft. Materials 
dredged were hydraulically transported by the dredge via the discharge pipeline to the Sav,ryer Street CDF 
(CDF C). Figure A-I shows PDFT project site including the Sav"'Yer Street CDF. The maximum distance 
to the discharge within the CDF from the dredge site was 2,800 ft. 

2001·017·0250 2-1 
8/15101 





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 PDFf 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 r:ange 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.lsec and 3.0 ft.lsec., respectively. 
The average ebb and flood currents are estimated to be 1.7 ft./sec and 1.1 ft.lsec., respectively. Current 
speeds in the Upper Harbor average roughly 0.3 ft.lsec., with a maximum of 0.85 ft.lsec. The predicted 
tide record for the New Bedford Harmonic station for the period of performance of the PDFf is provided 
in Appendix C. 

2.2 Pre-Design Field Test Team 

The PDFf was performed by individuals from the following organizations: 

EPA, New England - Overall responsibility for the PDFT. 

USACE, New England District - Managed the joint efforts of Foster Wheeler and other USACE 
subcontractors in performing the PDFf. Responsibie 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 USACE. 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 USACE 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 USACE, BELLC 
mobilized and demonstrated a hybrid dredge (mechanical excavationlhydraulic transport), based on the 
Bean type hydraulic excavator platfonn 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 platfonn, 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 US ACE was used for the field test. The BELLC dredge system was to 
be capable of maintaining at least a 100 cylhour 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 oillPCB 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 f1. long, of integrated Flexi-Float design were installed on port 
and starboard sides of the dredge, approximately 56 f1. aft of the bow. A four-point anchoring system, 
with two (2), manually operated, dual-drum diesel winches, was selected for 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 site. 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 
mechamcal bucket selected for use with the BELLe dredge tested during the PDFT was the HPG. The 
HPG was developed by Royal Boskalis Westminster n.v., BELLe'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. POFT 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 
pennits 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 3600 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 be minimal. The speed 
of closing and opening is also relatively low to minimize resuspension of sediments. 
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• 	 The HPG bucket is fitted with vents, three (3) on the top section of each bucket half, each 
approximately l2-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 eMS 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 in. 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 (lbs). 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 Grab Bucket 


2001·017·0178 2-8716,01 



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 BELLe Test Dredge consisted of the following elements: 

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

• 	 A Sperry SR220 Gyrocompass and digital repeater for barge heading providing accuracy of 
+1- 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 +1- 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 ancllor 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 tum 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 (SO) 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 
SO 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.l3 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 ofthe 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 CDP 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 CDP 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 CDP 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 1SO 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. FOT 

the PDFT, BELLC mobilized the following: 

Hydrographic Survev 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 IS-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 perfonned in the late July 2000, early August 2000 time frame. The 
contract was structured to pennit five to ten (5-10) days of dredge perfonnance 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 


I,,,{;'/ ." Activity ":..; .', 'C, ....,'. 'if'Date ,/J:>,':~:, 

Mobilization 
Dredge Systems Setup and Calibration 
Trial Dredging, Day 1 (Cut 6) 
Trial Dredging, Day 2 (Cut 6) 
Trial Dredging, Day 3 (Cut 6) 
Trial Dredging, Day 4 (Cuts 6) 
Test Dredging, Day 5 (Cuts 7,8) 
Test Dredging, Day 6 (Cuts 8,5) 
Test Dredging, Day 7 (Cuts 5,4,3) 
Test Dredging, Day 8 (Cuts 3,2,1) 
Test Dredging, Day 9 (Cuts I,A) 
Demobilization 

July 19 - August 7, 2000 
August 7 - August 10,2000 

August 10, 2000 
August 11, 2000 
August 12, 2000 
August 13, 2000 
August 14,2000 
August 15,2000 
August 16, 2000 
August 17, 2000 
August 18, 2000 

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 comer of the site. The daily raw meteorological data sheets for the 
period of perfonnance 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 perfonnance 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 perfonned 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 

Average Maximum Average Barometric Average 

Date Winds peed 1 Windspeed 1 Average Wind Direction 
1 

Temperature 
(degrees F) 

1 Pressure 1 

(inches Hg) 
Rainfall 1 

(inches/hr) 
Total Rainfall 2 

(inches)(mph) (mph) (ON) Compass 

8/10/00 

8111100 

8/12/00 

8113/00 

8114/00 

8/15/00 

8/16/00 

8117/00 

8/18/00 

7.45 

1l.I0 

15.16 

11.63 

13.52 

10.59 

8.37 

9.01 

6.71 

10.32 

15.38 

17.39 

14.99 

16.66 

12.60 

10.92 

11.20 

10.04 

309 

89 

53 

53 

43 

29 

222 

294 

126 

WNW 

ENE 

ENE 
ENE 
NNE 
NNE 
SSW 

WNW 

ESE 

81.80 

77.41 

70.64 

68.32 

68.83 

69.21 

74.58 

71.74 

69.10 

29.79 

29.88 

29.89 

29.91 

29.88 

29.96 

29.78 

29.89 

29.95 

0.008 

0.006 

0.000 

0.016 

0.002 

0.029 

0.004 

0.000 

0.000 

0.450 

0.070 

0.000 

0.460 

0.250 

0.320 

0.040 

0.000 

0'(l60 

I 

A verage over duration of testing 0700 hrs - 1700 hrs 

Daily Total 
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3.0 DREDGE PERFORMANCE 

The PDFT was undertaken to evaluate the performance of hybrid mechanicallhydraulic 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 of ten 
(l0) 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 PDFI 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 PDFI 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 PDFf 
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 PDFI 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 tr:ansportation 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 

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

.: IrPm•• > 

:ClrtNo~ .spiJdPas:: :. bredge· ...:: :•••• >Delay·.. ·> .......... . ... :<:ite,a{ .. . ........
>: > : Oiildgh1( . .. . 

.:<-:.:-:-:.:-:.:-:.:.: time • • t1~2,3;"'] :rr;2;:S:41 '. layei"{ft) : ···fr'om· • •• ···tiR>· . . . . . . . . . . ·:deecciptiOfi>iili· time • • 
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 1.512.0' 10:45 10:47 0:02 Trash on grizzlev 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 1.7 12:07 12:09 0:02 Backwash 

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

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

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

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

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

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

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

15:00 15:06 0:06 2 1.7 15:06 15:08 0:02 Trash on grizzleyhopper 

15:08 15:32 0:24 2 1.7 15:32 15:40 0:08 shift to Cut 2, pas 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 grizzlev 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 3.0 18:04 18:08 0:04 Backwash 

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

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

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

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

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

19:53 20:06 0:13 2 3.0 

total: L-_...;6;,;.:0;.,7;.J 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 (cylhr.). On the final day of dredging, 
August 18, the excavator production averaged 106.1 cylhr. 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 ofa 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 payout 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 PDFf test area 
the depth of cut ranged from 1.7 ft. to 4.0 ft. Excavating a thicker layer means that 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 USACE, 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 I 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 (114 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-l7, 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 l.7 ft. and 2.0 ft. On August 18, dredging in Cuts I 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 comer of the dredge, centered on the 
material hopper, the draft was greatest at this comer 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 eMS. 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 USACE. 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 PDFf, 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 eMS input parameters is provided in Figure 3-3. The eMS 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 eMS with input from the RTK system. The eMS, 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 
eMS display monitors were also provided in the control room and the visitor's room during the PDFf. 
Figure 2-5 shows the typical CMS screen in the operator's cab. 

Use of the CMS system allowed the crane operator or "Ieverman" 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. USACE Class 1 Hydrographic survey 
methods were employed to ensure optimal survey system accuracy. The USACE Class 1 Hydrographic 
Method requires survey accuracy of better than +/- 2 ft. horizontally and +/- 0.5 ft. 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 
USACE 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 BELLC 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 (114 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 l.7-ft. (Cuts 2, 3 and 4) and l.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 PDFf, 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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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 duc 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 
kno\vn whether this was a problem caused by debris clogging, poor pump performance or some other 
reason. After about 12 hrs. of dO\vntime to not only resolve the suction pressure issue, and perform other 
optimization measures, it was discovered that a t;4-inch thick piece of angle iron, roughly lOin. 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 

Stecll)Jatc 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 kss than 1110 of I percent of the 
total volume dredged during the PDFT. 

The SPU worked properly dunng the dredge test and appeared to be stable in the automated mode. The 
SPU controls permitted ea.-;y adjustment of the hydraultc transport parameters such as discharge velocity 
and maximum allowable slurry density. The automated mjection 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 SPlJ computer monitor. A screen dump of the SPlJ controls display is presented 
in Figure 3-11. 

The hydraulic transport capacity of the SPU was deslgned 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 slgnificant 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 
watcr the density of the slurry, and thereby the drcdge productlon, 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 (SGU); 
• 	 RPM of the slurry pump >700 rpm; and 
• 	 Flow velocity in flow tube>1 ftls. 

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 fUsec. Either of 
these conditions represent the dredge system as not working effectively. 

Of interest in the SPU production report, for August ITs 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 I 

Date: August 17 2000 conditions: rho mix>1040kg/m3, rpm slurry pump> 700 rpm, flow velocity in 250 mm flow tube>1 ftls 
water density specific gravity insitu density avg. % solids by weight tons dry solidlinsitu volume 

Irkg/m3] kg/m3] kg/m3] of insitu material [TDS/situ m3] 
1015 2400 1410 49% 0.684 

total effective time period Flow slurry volume insltu tons dry solid 
slurry pumping time analysed vetoclty discharged Production Production 

[mln1 [hr:mln:ss1 [mlsJ [metric tons] 
average average [m3/hr] average[lnsitu m3/hr] average [tons/hr] 

total dredge period: 10:26:·19:44 1.5 265 57 39 
snapshots: 11:07·11:43 1.2 213 72 49 

11 :53· 12:22 1.1 203 69 47 
13:55-14:35 1.4 240 61 42 
15:02·15:17 1.4 247 82 56 
16:09·16:23 1.9 332 81 56 
17:45-18:29 1.8 325 78 53 

total effective [mln[ lolal gross [min] max daily total [m3] daily total [insilu m3] daily total [tons] 
435 _. 559 '---­ 2.1. "-----____1919___ _ ----. 410 281 

---­

% solids by weight 
loop 1 

['!oj 
average 
13.67% 
20.19% 
19.67% 
16.56% 
19.12% 
17.26% 
14,63% 

max 
33%_.. 

% solids by weight % solids by weight % volume concentration density I 
loop 2 loop 3 loop 3 loop 3 

rM ['/oj [%J (kg/m3] i 

average average average average I 

9.47% 13.08% 21.38% 1.099 
17.54% 19.94% 33.78% 1.148 
17.60% 20.03% 33.94% 1,149 i 
11.37% 15.44% 25.46% 1,116 I 

16,14% 19,75% 33.28% 1,146 I 

9.82% 15.04% 24,55% 1,112 I 
9.75% 14.60% 23.91% 1,109 

max max max max I 
-

31% 
-

33% 60% 1,252 

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

Date: August 17 2000 conditions: rho mix>1040kg/m3, rpm slurry pump>700 rpm, flow velocity in 250 mm flow tube>1 fUs 
water density 

Irkg/m3] 
specific gravity 
kg/m3] 

insitu density 
kg/m3] 

avg. % solids by weight 
of Insitu material 

short tons dry solid 
I!'.er insitu volume!TDSlcu·fI] 

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 3 loop 3 loop 3 
[min] (hr:mln:ss) [tus) [%J ['!.] [%) [%J SGU 

average average [ey/hr] average [insitu cy/hr] average [short tons/hr] average average average average average 
total dredge period: 10:26·19:44 4.9 346 74 43 13.67% 9.47% 13,08% 21,38% 1.099 

snapshots: 11:07·11:43 
11:53·12:22 
13:55·14:35 
15:02·15:17 
16:09-16:23 
17:45-18:29 

4.0 
3.8 
4.5 
4,6 
6.2 
6.0 

279 
265 
314 
323 
434 
425 

94 
90 
80 
108 
107 
102 

54 
52 
46 
62 
61 
59 

20,19% 
19,67% 
16.56% 
19.12% 
17,26% 
14.63% 

17.54% 
17.60% 
11,37% 
16.14% 
9,82% 
9,75% 

19,94% 
20.03% 
15.44% 
19.75% 
15.04% 
14.60% 

33.78% 
33.94% 
25.46% 
33.28% 
24,55% 
23.91% 

1.148 
1.149 
1,116 
1,146 
1.112 
1.109 

total effective [min] 
435 

total gross [min] 
559 

max 
7.0 

daily total IcY] 
2509 

daily total [insltu cy] 
537 

daily total [short tons] 
309 

max 
33% 

max 
31 0M 

max 
33% 

-­

max 
60% 

max 
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 Band F as "wet weight" in kilograms per 
meter3 (Kg/m\ which can be converted to slurry specific gravity by dividing by 1.000. The average wet 
unit weight of sediment dredged each day was detem1ined 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/m 3

. 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 I 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 (giL) and a wet unit weight of 87.4 pounds per cubic foot (pcf) (1,400 Kg/m\ 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 weight 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 feet (ct). In the pipeline 
slurry, the concentration was 144 giL and had a wet weight of 317 pounds with a volume of 4.63 cf 
(68.5 pcf or 1,100 Kg/m\ 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 cfper 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) 

FLUIDV" 

V, SOLIDS 

v, TOTALS 

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

Example particle- water structure 

Weights-
W, = zero 

W" 

W, 

(oven-drie d weight) 

W, Solids specific gravity 2AO 

Percent solids by weight: 


Water content: 


Percent solids by volume' 


Concentration: 


Slurry density: 


Volume solids (Vs) 


Fluid unit weight 63.3 pef (1 .015 Kg/m 3) 

W,/W, 

Ww/W, 

V,IV, 

W,/V, 

W,/V, 

W,I G, ·Yw 

1. EXAMPLE IN-SITU SEDIMENTS 	 Wet weight 1400 Kg/m 3 (87A pcf) 
16 AUGUST 00 C = 668 gIL or 41.7 pcf 

27.8 % solids by volume 
r---.,..J-""'.,....,.J~-,>=z=---r~'·':----,i47.7 % solids by weight 

VW"0722'f~f 

Vs =0.278 cf 

V =1.0 cf 

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

Vw = 1.06 cf (,:,:: 

Vs = 0.278 cf 

V= 1.34ct 

w=110% 
Ww = 45.71b 

Ws =41.7Ib 

W= 87A Ib, 

C = 500 gIL or 31.2 pct 
38.4 % solids by weight 
20.8 % solids by volume 

w =161 % 

Ww =67.11b 

Ws=41.7Ib 

W = 108.7 lb. 

2. PIPELINE SLURRY 
16 AUGUST AVERAGE 

Vw = 4.35 cf 

Vs = 0.278 cf 

V = 4.63 cf 

13.15 % solids by weight w = 660% 
C = 144 giL or 9 pet 6 % solids by volume 

Ww = 2751b 

QO® 0 

~cr~ IWS=41.7Ib

'~~ 
W=3171b 
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Table 3-1 

Geotechnical Symbols and Definitions Used in the Evaluation of Solids Concentration 


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 JWI times 100 

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

Concentration or dry density, which is defined as Ws / Vt. This can be expressed as 
Kilograms per cubic meter (Kg I m3), gram per liter (gIL), or pounds per cubic foot 
(pc f). 

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

Pore fluid density or fluid unit weight is defined as Wrl Vr 

Water density or water unit weight is defined as the density of pure water (62.4 pcf 
or 1,000 Kg / m3). 

Specific gravity of oven-dried solids. This is the unit weight of dry, compressed 
solids divided by the unit weight ofpure 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 I 
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 / VI 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 I (Gs dw). 

Ws 

Wr 
Ww 
Vs 
Vr 

WI 

VI 

Vw 

w 

C 

dror Yr 

dworyw 
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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 (115 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 Band 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 
of425 to 668 gIL, wet unit weights of78.6 to 88.0 pcf(l,260 to 1,410 Kg/m3), solids by weight of33.8 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 giL and wet unit 
weights of67.6 to 68.5 pcf(l,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 gIL and wet unit 
weights would be 70 to 72 pcf(I,120 to 1,150 Kg/m3

). 
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Table 3-2 

Calculated In Situ Sediment Characteristics 


Sediment 
Specific 
Gravity 

Gm 

Insitu sediment 
13-Aug 
14-Aug 
15-Aug 

1.270 
1.280 
1.380 

GIVEN DATA 
Specific Fluid 

Gravity of Density 
solids (pet) 

Gs df 

2.40 63.3 
2.40 63.3 
2.40 63.3 

16-Aug 1.400 2.40 63.3 
17-Aug 
18-Aug 

1.410 c---------- ­
1.260 

2AO 63.3 
2AO 63.3 

Wet 
density 
_(pct) 

dt 

79.2 
79.9 
86.1 

~"-~--------

87.4 
88.0 
78.6 

Fluid 
Density 

LI<;g!L) 
df 

l.014 
l.014 
l.0 14 
1.014 

--~-~-

l.014 
1.014 

CALCULATED RA nos 
Solids by Water 
volume Content Solids by weight 

(percent) (percent) (percent) 

Psv W Psw 

18.4 187 34.9 
,---­

19.2 178 35.9 
26.4 118 45.9 
27.8 110 47.7 
28.5 106 48.6 
17.7 196 33.8 

Concentration 
or dry density 

(pet) 

C 

27.6 
28.7 
39.5 
41.7 
42.8 
26.5 

I 
Concentration ! 

or dry density i 

(gIIJ 
C I 

I 

I 

442.7 I 

460 
633 
668 
685 
425 

C 
A 
L 
C 
U 
L 
A 
T 
E 
D 

1.10 
1.15 
1.20 
1.25 

1.30 
.­

1.35 
1.40 
1.45 
1.50 
1.55 
1.60 

1.303 

2AO 63.3 
2AO 63.3 
2.40 63.3 
2AO 63.3 
2AO 63.3 
2AO 63.3 
2.40 63.3 
2040 63.3 
2.40 63.3 
2040 63.3 
2040 63.3 
2.40 63.3 

68.6 
71.8 
74.9 
78 
81 
84 
87 
90 
94 
97 
100 
81 

l.014 
1.014 
1.014 
1.014 
1.014 
l.014 
1.014 
l.014 
1.014 
l.014 
1.014 
1.014 

6.2 642 13.5 
--­

9.8 390 20A 
- ___0. 

13A 273 26.8 
._-- .-.._­

17.0 206 32.6 
20.6 163 38.1 
24.2 132 43.1 
27.8 110 47.7 
3104 92 52.0 
35.0 78 56.1 
38.7 67 59.9 
42.3 58 63.4 
20.8 161 38.4 

9.2 
14.7 
20.1 
25.5 
30.9 
36.3 
41.7 
47.1 
52.5 
57.9 
63.3 
31.2 

148 
235 
321 
408 
495 
581 
668 
754 
841 
928 
1014 
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 (pct) (percen!l (percent) (pct) (KgIL) (gIL) (pct) Gravity 

w Psv C dr C ~ 
BEAN 3rd loop (daily averages) 

13-Aug 

Psw G gr 

1033 3.9 5.89 1.014 94 66.7 1.07 
14-Aug 

8.83 2.40 63.3 
959 4.2 6.32 1.014 101 66.9 1.07 

IS-Aug 
9.44 2.40 63.3 

868 4.6 7.0 1.014 III 67.3 1.0810.33 2.40 63.3 
13.1S 2.40 63.3 660 6.0 9.0 1.014 144 68.S 1.1016-Aug 
13.08 2.40 63.3 665 6.0 9.0 1.014 144 68.S 1.1017-Aug 

807 5.0 7.4 1.014 119 67.6 1.0818-Aug 11.02 2.40 63.3 

733 5.4 8.2 1.014 131 68.0 1.09C 12.0 2.40 63.3 
614 6.4 9.6 1.014 155 68.9 1.10A 14.0 2.40 63.3 
525 7.5 11.2 1.014 179 69.7 1.12L 16.0 2.40 63.3 
488 8.0 11.9 1.014 191 70.2 1.12C 17.0 2.40 63.3 
456 8.5 12.7 1.014 204 70.6 1.13U 18.0 2.40 63.3 
426 9.0 13.S 1.014 216 71.1 1.14L 19.0 2.40 63.3 
400 9.6 14.3 1.014 229 71.6 USA 20.0 2.40 63.3 
355 10.7 16.0 1.014 256 72.5 1.16T 22.0 2.40 63.3 
317 11.8 17.6 1.014 283 73.5 1.18E 24.0 2.40 63.3 
28S 12.9 19.4 1.014 310 74.5 1.1926.0 2.40 63.3D 
257 14.1 21.1 1.014 339 75.5 1.2128.0 2.40 63.3 

--_.... ­

2001-017 -0178 
3-28 7/16/01 



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: VICI = V2C2 or V2/V I = CI / C2. 

For example, if the concentrations are 600 giL in situ and 100 gIL in the pipeline, the pipeline volume 
will be 6 times the in situ volume (6001100). 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 giL and a wet unit weight of 
87.4 pcf (1,400 Kg/m\ This corresponds to 47.7 percent solids by weight and a moisture content of 
110 percent. 

In the pipeline slurry, the concentration was 144 giL and had a wet weight of 317 pounds with a volume 
of 4.63 cf (68.5 pcf or 1,100 Kg/m\ 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 cfper 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 giL to 230 giL. In this case, the volume in the pipeline would be 
2.90(668 giL I 230 giL) 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 giL. At the completion of column settling, the sediment concentrations were 454, 391, 390 and 
549 giL 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 giL showed 
concentrations that ranged from 265 giL at a depth of 3 in. to 514 giL 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 giL showed that under stresses of about 50 pounds per square foot 
(psf), the concentrations would be about 500 giL. 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 gIL. In those areas where the 
dredged sediment contains little sand, the bulking can be estimated using a concentration of 500 gIL in the 
disposal cell. Figure 3-13 shows the estimated conditions in sediment in the disposal cell with a 
concentration of 500 gIL. 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 giL. 

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 
I-inch consolidation was applied across Cell 1, for an estimated volume of270 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 


Volume of Slurry and Water Added 8/10/00 14: 10 8120/00 12:20 4204 
of Water Used to suppress odor 8/19/0009:00 8/1910012:00 1338 
of Rain Water 8/10/0014:10 8/20100 12:20 351 
of Water Evaporation 8/10/0014:10 8/20100 12:20 257 
of Losses on dredge 8/10/00 14:10 8118/00 17:45 267 
Loss due to Consolidation 8110/0014:10 8/20/00 12:20 270 
Material Volume (from Post-Survey) 8/10/00 14:10 8118100 17:45 2308 

et Volume of Water Added by Dredging 8/10/00 14: 10 8120/00 12:20 1001 
D+E+F-G) 

. of in situ volume dredged (G) to volume 70% 

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. 
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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: I) 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 USACE, and ENSR (under 
contract DACW 33-96-D-004 to the USACE). 

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, 2001 b). This allows data comparisons to be made with historical Aroc1or 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-S. 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 I-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 I-foot (0.3m) composite core sections that consisted entirely 
of the silty material. The I-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 l3 
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 l30 ppm (location 21) 
and were generally above 7 ppm. PCB concentrations were significantly higher in the grabs than in the 
upper I-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 

2001·017·0250 4-2 

/" 

8/15101 

i 



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 1°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 1 °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 em) 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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_>500ppm 

1 Calculated using Foster Wheeler's (February 2001) regression equation. 

Total PCBs as homologues =NOAA 18 sum (ppm)' 2.5 

Color change noted by lab after removing outer layer. 
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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 POFT represents a joint effort by the EPA, the USACE, and ENSR (under contract 
OACW 33-96-0-004 to the USACE) 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 (USACE, 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 correlation 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 (ebblflood on 
August 16 and ebblflood 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.ls) 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 II was moving a support barge from the dredge to the shore. Because of the 
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pipeline/dredge configuratlOn, the tug had to transit in shallow water to the east of the dredge (estimated 
at 4 to 5 f1. 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 (llglL), 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 11 giL , 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 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. 

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 (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. 
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 USACE Waterways Experiment Station (WES) for emissions measurements. 
Test results were reported to USACE. 

• 	 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 m3/min) 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 Alta 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, 2001b). 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 


TestID 
Description of Flux Chamber Test and Source 

Material 

PCB Measured 
Concentration PCB Emission 

of Source Flux 
Material ** -.tJ!g[m1 

...min) 
CDF Emission Sources 

Fresh sediment discha~gefromthe d~-dge pjpe-i; th~ r ---------~ [-­__901_l 
COF. Sediment was collected from the COF with a 14 ppm l 2,440 _J 
5-gallon bucket and transferred to wash basin. 4,090 

Average PCB 
....Flux· 

;(D~.ftl..min) 

2,477 

Two inches of harbor water added to the sediment in 
the wash basin from test A. 18 ppm 

666 
--~--

___ --.2,930.. ___ 2,529 I 
3,990 

CI 
Aqueous! sediment mix collected from inside boom I

i 1,400 ppm 
in COF over water cover with a visible sheen, ~50 It 
from discharge pipe. 

3,060 I 

I , 3 20 -------1 

0 1 
Aqueous! sediment mix collected from the COF 
water cover near the sheen (C) where no sheen was 
Ipresent ~ 15 and 25 ft from C. 
Aqueous ! sediment mix 
from surface of CDr after 
application of surfactant: 

38 ppm 
L28Q.. 
1,430 

I 

1,355 
i 

4,060 ! 

I 
925 

Dred£e Emission Sources I 

Aqueous sample from~~~~o-n-poOl~-th-e-dred-ge-l-- _-'_-~_!-P-_P~--:_-__{~!-__--'--+---.__. 1;5­ • 

H 

Aqueous surface sample 
of the water near the 
dredge, outside of the 
moon pool: 

Just outside silt fence' 
40 It from silt fence 
47 ft from silt fence' 

Headspace concentrations at the grizzly - (ngim 3 
) 

24 ppb I-----~ 915 I 

934 ! 

127 
--­ ---------­ --­

4 ppb 
282 

------.--~ 

I 230 
213 

NA ­ i--~2,-QI~ 
headspace ~_~,270 __ 4,147 

measurement, 6,100 
Background Emission Sources . I(nglm1 

...min) I(ntzfm1-min) 
- -TSedlment from m~dflats --­ @lloc. S-657 >10K ppml_l1:006_iRIll __~___~QL____ 60Q..__ 

near prevIOus 10catlOns@lo.c. S-602 ~9,500 ppml _ I 00 pp_m ___~ 132___.__:______13~__ 
(see Sec. 4.4.1.3): @loc.S-650~36ppml· 210ppm 63 I 63 

@ loc. S-650 (2
nd 

ft)1 t 

i 6,600 ppml I 

* * 	Total PCBs were calculated using the regression equatIOn: total NOAA congeners multiplied by a slope of 2.5 and a 
y-intcrcept of zero based on the Foster Wheeler Draft Fmal Technical Memorandum, Comparison ofPCB NOAA Congeners 
with Total Homologue Group Concentrations, May 200 I. 
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 harhor (Jlg/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. 
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Flux chamber sample total PCB results and those from source media samples (collected by Foster 
Wheeler) are summarized in Table 4-l. 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, DRS 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 del:,'Tee 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 meterl 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. DRS 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. 
DRS calculates the surface of Cell #1 as 8,900 m" (96,000 ft\ 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 ngim2-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 ftl (85 m\ the total emissions from the moon pool calculate to approximately 
100 mg/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 tlux 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 )lg/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 Mudtlats 

Flux chamber samples were also collected from the mudtlats 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-WI, 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 col1ected in association with the tlux 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 knO'Wll 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 ngim2-min, less than those measured from sediments and 
sediment water/mixtures at the CDF. These data suggest that despite elevated PCB concentrations, ill 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 riverlharbor water surface. 

4.4.1.4 Flux Chamber Summary 

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 riverlharbor 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 definiti ve 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 
Jv' •.• Wind~:/ 

Da.te . Direction 
Average 
Temp. of 

Avg. Solar 
Radiation 

wem2 

" '\;:,'>.­ " ,;. 

Concentraltion of Total PCB Homolol~ue Groups 
(n2/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 

8117100 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 I 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 ngim3
), 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/mJ) (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 CombustiblelToxic 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 (C02) -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 HzS odor was detected. Readings were 
taken upwind and downwind of the discharge and no H2S readings were found upwind (South) of the 
discharge pipe. Do\\-uwind 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 PID were 0 or background in 
the Exclusion Zone. Real-time readings conducted on the Dredge barge using the PID and the CGI all 
showed Olbackground 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 Olbackground. 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 Olbackground 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 I-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 11m 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 11m 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 ultrafine 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 (mglkg). 

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#1 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 gprn/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-I02 AB) were used to pump 
the water at 165 gpm (minimum) through an ultrafine (0.45 11m nominal) sand filtration unit and 
subsequently to the UV IOxidation 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 Ultrafine Sand Filtration 

The ultrafine sand filtration unit was rated for 0.45 11m 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 lbs of 8x30-mesh granular 
activated carbon were placed in service immediately after the ultra fine 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 IOxidation 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 (mrn) 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 (Ilg/L) to 6.03 IlgiL. The total copper concentration was reduced across the clarifier from an 
average of 18.64 Ilg/L to 9.4 IlgiL while dissolved copper was reduced from 10.48 IlgiL to 7.37 IlgIL· 
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Table 5-1 

Summary of Pilot-Scale Treatment Results 


Average Turbidity, PCBs and Copper Concentrations 


3 

4 

Influent 
Cell #3 Effluent!Sand 
Filtration Influent 
Sand Filtration Effluent! 

1.03 1.26 7.87 

0.48 0.94 16.43 

8.65 

14.98 

* 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 Jlg/L to 1.26 Jlg/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 


Sludge production in the Lamella clarifier was measured by collecting I-liter samples from the flash 
mixing tank. The samples were placed in a I-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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Table 5-6 

Vortisand Filter Differential Pressures 


Vortisand filter fed from P-102 
V ortisand filter fed from Lamella 
feed urn 
Vortisand filter fed from Lamella 
feed urn with GAC direct! in-line 

60-63 
51-54 

54-55 

36-43 
36-42 

38-42 

13-15 

13-14 

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 
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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 flg/L to 1.28 flg/L and an 
effluent PCB concentration less than the method reporting limit (MRL) of 0.05 flg/L per Aroclor for all 
samples taken. For the same period, the concentration of dissolved copper was reduced from 12-15 flglL 
to <3.0 flg/L and the concentration of total copper was reduced from 12-18 flg/L to 4.4 flglL. 

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 flg/L and effluent PCB concentrations less than the MRL of 0.05 flg/L per Aroclor 
for two of the three samples. 

The calculated UV dose was 28.125 kWh/l,OOO 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 flg/L would require a total lamp power of 1,708 kW to reduce the PCB concentration below the 
0.065 flg/L discharge limit. AI,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 flg/L and it is possible that neither 
UV/oxidation system would be capable of meeting the discharge criteria of 0.065 flglL if the influent 
PCB concentration were to increase significantly above 1.0 flg/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/fe to 91.3 Ibs/ft3 the average 
density was 74 Ibs/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 Total Total Total
PCB Total Copper Cadmium Chromium Lead 

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 gpmlsq ft. during pilot-scale treatment. 
Based on testing of samples sent to the manufacturer during treatability testing, a loading rate of 
0.7 gpmlsq 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 LGST 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 I NTU. This indicates that even under optimal performance 
conditions, a small amount of pin-floc 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 Ultrafine Sand Filtration 

The Vortisand sand filters did not achieve their rated filtration efficiency of 0.45-l1m 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-llm nominal rating will be attainable using these methods. In addition to the 0.45 11m 
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 I1g1L 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 
I-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 Ilg/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 
1.0llgIL would require a total lamp power of 1,708 kW to reduce the PCB concentration below the 
0.065 IlglL discharge limit. AI,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. 
UVloxidation system sizing calculations are presented in Appendix M. 
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Each system is sized for an influent PCB concentration of 1.0 Ilg/L and it is possible that neither system 
would be capable of meeting the discharge criteria of 0.065 Ilg/L per Aroclor if the influent PCB 
concentration were to significantly increase above 1.0 Ilg/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 

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 mglL. 
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 UY/oxidation effluent was measured at 46 mgIL. No hydrogen peroxide was added to the 
system during treatment using activated carbon. The increased toxicity and adverse impacts of the 
effluent from the UY/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 mgIL 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. 

2001-017-0178 5-15 
7116/01 



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 perfonnance 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 perfonnance. 

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 platfonn; 

• 	 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 perfonnance of the dredge system was successful, as summarized in this report. 

The PDFT study team, including USACE, 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 perfonnance 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 to 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 chemicai 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 cylhr. 
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 cylhr. 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 mcrease 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 cylhr. 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 Desi!:,Tt1, 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 of74 cylhr. 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 I V: IH slope was excavated by the dredge on either side of the test 
area, while dredging in an effort to mmimize 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 "moon pool" 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: I) 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 1.5) 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 (0.61 cm) 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 infonnation, 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 POFT, it was detennined 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 
confinnation 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-00 17-Aug-00 18-Aug-00 
Average % Solids by Weight of In situ Material 
Average % Solids by Weight of Dredge Slurry (3rd Loop)* 
Greatest % Solids by Weight of Dredge Slurry (3rd Loop)* 

45.00% 
15.55% 
18.94% 

52.00% 
16.84% 
20.03% 

34.00% 
15.39% 
20.22% 

* Represents average sustained ''/0 solids concentratIOn over dredging period 

The sediment within the POFT test area had in situ specific gravity of 1.26 to 1.41, which corresponds to 
concentrations of 425 to 668 giL, wet unit weights of 78.6 to 88.0 pcf (l,260 to 1,410 Kg/m)), 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 andlor metals, after extensive recirculation. 

6.1.6 Bulking Factor 

The in situ sediment concentration in the dredge test area ranged from 425 to 668 giL. In areas where the 
initial sediment concentration is lower than 500 giL, 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 500ft. 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 \vithin 
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 dov\m 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 f.lg/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 0, 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 shallO\vness 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 neartield area do'W'O 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 USACE WES for emissions measurements. Test results were reported to 
USACE. 

• 	 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 riverlharbor 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 dov.mwind from 

the CDF on August 15. Stations 3 and 6 also had detected concentrations above 100 ng/mJ 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/mJ 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/mJ 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 lO-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 mechanicallhydraulic 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 

Pilot Dredging Study 1 

Ellicott 370 Dragon 
Series 
N/A 

Hot Spot Dredging 2 

Ellicott 370 Dragon 
Series 

345 

Pre-Design Field Test 
BELLC Hybrid Test Dredge 

10 
Total Dredge Days 8 261 5 
Total Shutdown Days 3 N/A 32 0 
Other Non-dredge Days 
Total Quantity Removed (cy) 

N/A 
951 

52 
14,000 

5 
2,308 

Required Quantity (cy) 1,574 8,428 1,985 
Overdredge Quantity (cy) 0 5,568 323 
Overdredge Percentage 0% 66.10% 16.30% 
Number of passes 
Area Dredged (sq. ft.) 
Area Re-Dredged (sq. ft.) 4 

Avg. Dredge Time (hrs/day, pay) 

1 
21,250 

0 
4.1 

2 
189,742 
22,760 

7.7 

1 
24,900 

0 
11 

Avg. Dredge Time (hrs/day, prod.) 3.2 4 5.2 
Average Production Rate (cy/hr) 5 37 13.4 72.5 
Effective Time 
Target depth of cut 
Accuracy 

Solids Concentration of Dredged 
Slurry (by weight) 

Water Quality Impacts 

78% 
2 ft. 

average underdredge by 
9.5 in. 

2-3% 

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

52% 

N/A 

2-3% 

60 Kg PCBs migrated 
from Upper Harbor to 
Lower Harbor over 18 
month duration of 
project. Well within the 
240 Kg mass cumulative 
transport non-exceedance 
level. 

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 of26 and 2.7 /-lg/L within 
50 ft. of the tug. 
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Tabh: 0-2 

Dredging Performance Comparison - Comillued 


Performance Data 

Pilot Dredging Study 1 

Ellicott 370 Dragon 
Series 

Hot Spot Dredging 2 

Ellicott 370 Dragon 
Series 

Pre-Design Field Test 
BELLe Hybrid Test Dredge 

Air Sampling N/A Demonstrated that 
disposal of contammated 
sediment into the 
shoreline CDF raised 
ambient PCB levels 
above background, but 
not to the point where 
worker safety or public 
heath threatened. 

Over 24 hrs of ambient air sampling the highest total PCB 
concentration detected (610 ng/m3 

) was downwind from the 
CDF. High concentrations on other days ranged from 50 to 
160 ng/m3 and were 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. 

-----~ 

During the Pilot Scale Study, the Ellicott 370 was tested in 5 separate dredge areas, each with different operational 
parameters and sediment types. Dredge perfonnance 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 I. (USACE, 1990) 

During the Hot Spot Dredging, the Ellicott 370 was used to remove sediment with the highest PCB concentrations in the 
Harbor. Multiple passes and confimlation sampling were necessary to ensure the 4,000 ppm cleanup lewl 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. (USACE, 1996) 

3 Shutdown Days represent dredge days shutdovm by Owner (USACE) 

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

5 Based on average over all dredge days 
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Table 6-3 presents the recommended dredge perfonnance 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 


,­

',,~i:( 
, " 

, '" 

, " Dr~d2e PerfClrmance Parameter 
'Reeommended 

.' Desi~n V8I~~ , 
Dredging Production, Water Depths greater than 4 ft. I 

Dredging Production, Water Depths between 2 ft. and 4 f1. 1,2 

Dredging Accuracy, Vertical Plane, to Design Depth 

Dredging Accuracy, Vertical Plane, using Visual Approach 

Dredging Accuracy, Horizontal 

Average Solids Concentration of Dredge Slurry 2 

Use of Recirculation System for reuse of Dredge Effluent Water from CDF 

95 cy/hr 

35 cy/hr 

+/- .4 ft. 

+/- .5 ft. 

+/- 1.5 ft. 

10% - 20% solids 
by weight 

Recommended 

I Based on minimum of 10 hr. operating day 

2 To be better assessed in the 90% Basis of DesignlDesign Analysis 
3 Will vary depending on in situ density of dredged sediment 
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Appendix A 

Pre-Design Field Test Site Map and Plan 
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Appendix B 

Dredge Test Area Geotechnical Data 
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New Bedford Harbor Superfund Site, Pre-Design Field Test BEAN ENVIRONMENTAL L.L.C. 

BEAN Environmental L.L.C., Test Dredge Dote: 28 September, 2000 
Summary of Test Results on Mid June samples by GZA GeoEnvlronmentallnc. 
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I 

14 

C5 
A5_2 
C5_1 

6_23 

0_" 2.62 
20.5 
362 

103 
83.3 

124 1 
1134 

1650 
1334 

1988 
1817 

1650 
1334 11 14 300 

: 
'4 

C5_2 notes' 
I 

A'_2, Cl_1. 82_'. A3_' 2.32 0 0 102 54 48 77 14 12.7 15 7 

Al_4. C'_2 2.54 0 0 54 25 29 49 12 37 87 6 1 

Al_5. Cl_3 2.63 a 0 56 26 30 60 15 4.8 28 2 

82_2 A3_2 C3_3 84_2 2.48 0 0 82 38 44 80 20 5.1 '0 3 

82_3. C3_4.84_3 2.54 0 0 75 36 39 n 17 46 18 1 

C3_1.84_' 2.49 0 0 68 35 33 56 8 7.5 60 8 

Al_3. 82_4. A3_3. C3_4 24 0 0 79 44 35 49 8 55 80 1 

A5_2. C5_2 0 0 12 2 280 9 

L .. ~ - -­ ._­

1 pound:. 04536 kg -I Ibs 

1 cubic ft .. 0.028316547 m3 
1 short ton::l: 907.2 kg = 2000 lOS 

1 long ton = 1016048 kg =2240 Ibs 

1 _square ft = 0.09290304 m2 

FIGURE B-2 
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H..AlBOlRATORi{ TIES1rUNG l!)A11'A SnlllElE1r 

Project Name SOIL TESTING, NEW BEDFORD HARBOR 
SUPERFUND SITE 

Project No, L16389 Assigned By REMCO Reviewed By 
Project Engineer D, SCHUUE Date Jul.oo Date Reviewed 

Identification' Test$'" " 

I 
! 

Borin&" WaterS~ple
Test Pit Depth (in) 

Lab 
ContentNo. No,No, 

12· 

AI AI·2 19 I I 

19· 

A·I·) 23 1.2 

22· 

A·\-4 )4 IJ 

34· 

A·I·S 60,0 14 

o· 
CI C·I·I 13 2, I 

13· 

C·I·2 23 2,2 

23· 
C·I.) 34 2,3 

O· 
B2 B·2·1 7 3 I 

7· 

B·2·2 23 32 

2)· 

B·2.) 32 33 

32· 

B·2-4 46 34 

QlNEWTON\l..ABII.ABfORM7 Xl.~ 

% 

185 

181 

71.8 

68.5 

996 

ISS 

75,9 

99.3 

117 

908 

55.7 

Sieve Hyd OROLL PL 
-200 -21l

% % 
% % 

% ,0, , 
Dry unit 
wt per 

24,0 

264 

56,2 

61.4 

40J 

35, \ 

52,3 

44.1 

438 

467 

57,2 

, 

Perme·Wet unit WI, 
ability 

Torvane (lr 
Pcf 

em/se<: 
Type Test 

Tvr -oO~ 

68.4 tsf 

74,2 
Tvr-O 061 

tsf 

Tvr-0,P4 j 
96,6 tsf 1 

Tvr-0,05 ! 
10),5 tsf , 

"t 
" 

Tvr-0.02 

80,5 tsf 

Tvr-004 

89,6 tsf 

TVT"'0,03 

92,0 tsf 

Tvr-O,02 

879 Isf 

Tvr-004 

95.0 tsf 

Tvr-004 

89 \ tsf 

Tvr- 0,05 

89.0 tsf 

-,­

APPENDIXB 
GZA-2 

-a. 
psf 

Strengt Tests ·'01 " 

J' ",', 
01'0, " Failure or ~ , Sfrain 

Crileria ps( , . ):~ 
, '~~~ 

.,' '~ 

" 

' f',if. 

t : ~ 1· 'ci
\i:' I 
\ '.,I 1,1 

'I 

:lr 

',J1, J'ty,t 
j 

'.·, 

,if
\ 

'"1 
': ,~ 

" : ,," 

' ..;' 
, , i 

i 
,i 
i , 
! . \ 

:; . 

i 

Consol. ' ' : Ji ' Ii' r' .i!' ~:. J 

, 
~:Q;':;: Laboratory Log 
1+ eq and 

Soil Description 

From 12·19", Grey Brown Organic 

SILT 
i 

From 19·23" Dk,Grey·Brown I 
Organic SILT, Iinle fibers 

From 22·25' Grey Organic Silt, little 

shell, From 25·28", Grey Organic 

Sill, From 28·34", Grey Organic SILT 

some fine Sand 
I 

From 34-60", Ok,Grey Organic SILT 

I 

From 0·13", Dk.GreylBlack Organic 

SILT 

From 13·23", Dk,Grey Organic SILT, 

trace Shell 

From 23-34", Dk,Grey.Brown 

Organic SILT, lin Ie Shell 

From 0·7", Dk,GreylBlack Organic 

SILT, some Shell (Note: 2" Shell from 

1·3"), 

From 7·2)", Dk,Grey-Brown Organic 

SILT 

From 2)·32", Dk.Grey.Brown Organic 

SILT,trace fibers, (Note: )" pocket of 

fibers from) \.32") 

From 32·36", Brown Organic SILT. 

some fibers, 

From 36·46", Brown f·m SAND and I 

Organic SILT I 

_J 

'?JJ~ GZA GeoEnvironmental, Inc, 
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ILAIIlOlRA1rOIR'lr' 1rlES1rDNG JrDA1rA SlH!lEE1r 
Project Name SOIL TESTING, NEW BEDFORD HARBOR 

SUPERFUND SITE 
Reviewed By :i ..., ________________________Projecl No. L16389 Assigned By REMCO 


Project Engineer D. SCHULZE Date JuI'()O Date Reviewed ' 


Boring! 
Test Pit Sample 

No, No. 

A·) A·)-1 

A-)·2 

A-)-) 

C-3 C-3·1 

C·)-3 

C·3-4 

B·4 B-4-1 

B-4-2 

B-4·3 

-
A·S A.5·1 

A-S·2 

CoS C-5·1 

',~,",':' Identification Tests'': 1:,'",'"',,, 

,I"~ "I!;' ,'I 'I! ,,'1': I', , 
Water Sieve Hyd 

Depth (in) 
Lab 

Content 
Lt' PL 

·200 -211 
ORO , G.

No 
% 

% 0/. 
% % 

,% 
" 

0­

8 41 148 

8· 

34 4,2 120 

34. 

54 4,) 600 

o· 
\3 5, I 129 

24· 

41 5.2 103 

4/. 

52 5.3 112 

o· 
\3 6,1 56,8 

13· 

30 6.2 97.2 

30­

41 6.3 91.7 

O· 

6 71 21.7 8 2.1 2.62 

6· 

23 7.2 20.5 

O· 

II 81 _ 36.2 
~ --- ­ . Jl_L. ~ I 4 2.62 

Dry unit 
~pef 

32.4 

39,6 

8.4 

37,7 

43.7 

42.6 

63,9 

46.1 

47.9 

986 

10lO 

833 

Perme-Wet linit WI. 
ability 

Torvant: or 
Per 

cmlsec Tm:1'est 

Tv....9·03 
80,4 tsf 

Tv....0.04 : 

87,2 tsf . Tv....0.06 
59, I tsf : 

Tv....0:02·' 

86,) Isf 

Tv.... 0,04 

88.8 tsf 

Tv.... 0,04 

90.4 tsf 

Tvr-O.03 

100.2 tsf 

Tv.... 0,03 

91.0 tsf 

Tvr- 0.04 

91.9 lsf 

1200 

124 I 

J 13.4 

APpr--VIX B 
G~ ... -3 

StmJlZ1 Tests" :":j~,,:: , Consol., ': , 

'\:! ~'; \i'i~l!il!i', , 
~:~tr'l: 

, 

- 01 ·c:tl~ ;··:'tl";' Laboratory Logcr, Failure 
on :" 

;;~traln I +C(] and
psf Criteria 

psf ' l~'\~;' Soil Description 
" 

'i From 0-8', Dk,Grey·Black Orgllnic
" 

' ' SILT 

1 ~ 
\ "4 

From 8·39", Grey-Brown Organic 
\ ' SILT 
. i ;l~; From 34.54", Brown fibrous PEAT 
.1, I) 

(' yt < yw, suggests voids)'. ':i 
/i l' From 2-4", Ok, Grey-Black OrganicqJ 

~ I ! ~ S[LT, some Shell, From 4.11" 

:\:' Ok.Grcy-Black Organic SILT
' l ~.. From 24-48", Grey·Brown Organic 
(;:.
I', S/LT, From 48.52" Ok,Brown fibrous 
.1'; PEAT, linle San~__ I 

, From 0·13", Dk.Grey Organic SILT, 

!some Sand, Irace Shell 

From 13·1 S" Dk.Grey·Black Organic 

SILT, some Sand. From I S·30" 

Grey-Brown Organic SILT 

From 30-41" Grey·Brown Organic 

SILT 

i 
; From 0-6". Grey·Srown f-m SAND. 

Iiltle Gravel, trace Org. Silllrace Shells 

From 6·10" Grey-Brown f·m SAND. 

some Silt, trace Gravel 

From 10.16", Grey·Brown f-m SAND. 

linleSilt, 

From 16.)3", Grey (·m Sand, trace 

Silt, = 
Dk.Grey f·m SAND. little Organic 

Sill trace Gravel trace Shells 

~ GZAGcoEn\ hental, Inc, 
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ILAIBOIRAiOIRV ilE§1l"DNIG /IJ)Ai A. §lHIlElElr 
Project Name SOIL TESTING, NEW BEDFORD HARBOR 

SUPERFUND SITE 
Project No. LI 6389 Assigned By REMCO Reviewed By 
Project Engineer D. SCHUlZE Date Jul-OO Date Reviewed 

'ldentifiC8tion Test, 

Boring! Water 1..L PL Sieve Hyd ORO
Test Pit S~pleNo. 

Lab 
Content -200 -2~

No. % :','XI , 0/0
No, % '0/0 0/0 

"' ..' 

A-I-2,C-I-1 

B-2-1 A-J-l 9.1 102 54 77 14 12.7 

A-I-4 

C-I-2 10.1 54 25 49 12 )7 

A-I-S 

C-I-) ILl S6 26 60 15 4.8 

B-2-2.A-3-2 

C-3-; B-4-2 12.1 82 38 80 20 S.I 

B-2-3.C-3-4 

B-4-) III 75 36 73 17 4.6 

C-3-1 

r--'-­ B-4-1 14.1 68 3S 56 8 7.5 

A-I-3.B-2-4 

A-3-' C-3-4 IS.12 79 44 49 8 55 

A-S-2 

C-S-2 16.1 12 2 

-. 

.­

.. -

(?n~ ~_. ~ , 

0. 

2.32 

2.54 

2.63 

248 

2.54 

2.49 

240 

----" 

WeI unit WI. 
Penne­

Dry~nit abilityWI,pc( Pcf 
cm/sec 

, 

- ­ - '---. 

APPENDIXB 
GZA-4 

-Torvane or G, 

Type T~i ' ps( 

Strength Tes" 

Failure 
G. -0') 

Criteria or t 

psf 

-- ­

' , Consol.· ,"'" 

", : ;:c.i;: Laboratory Log
Straln 

I + eo".. and0/0 " 
."', Soil Desmption'"!!, 

" 

Dk.BrownlBlack Organic SILT. lillIe ! 
fine Sand Irace Gravel Irace Shells 

Orey-Brown Organic SILT and f-m 

SAND lrace Shells 

Grey-Brown Organic SILT and (-m 

SAND Irace Shells 

Orey-Brown Organic SILT. lillie (+) 

fine Sand lrace Shells I 

Orey-Brown Organic SILT. some 

fine Sand trace Shells 

Dk.BrownIBlack Organic SILT and 

f-m SAND trace Shells 

Brown (-m SAND and Organic SILT. 

trace Shells 

Brown (-m SAND. little (-) Silt. 

trace Gravel Irace Shells 

• In Progress -

-... 

-

-
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Appendix C 

Meteorological and Tide Data 


2001-017-0178 
7116/01 



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 (OF) at 10 meters aboveground surface 
Temperature (OF) 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 C-l 
7116101 



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

New B~dford Harbor - RAW Data Review copy 

DATE TIME WS WD SIGMATEMP10M TEMP2M DELTA-T SR BATTERY NA BARR.PR RH PRECIP 

100 6.5199 
200 6.4126 
300 5.2633 
400 3.307 
500 2.586 
qOO 2.0432 
700 1.5857 
800 1.8054 
900 4.1804 

1000 4.824 
1100 6.5566 
1200 8.8258 
1300 9.4636 
1400 10.524 
1500 11.064 
1600 10.768 
1700 7.4232 
1800 8.5263 
1900 8.8186 
2000 9.4718 
2100 11.421 
2200 11 . 641 
2300 10.377 
2400 12.832 

7.3434 
12.832 
1.5857 

8 6 

AVG 
MAX 
MIN 

AVG 
MAX 
MIN 

68.526 67.685 .83924 .14312 13 .482 0 29.941 78.199 0 
68.063 67.243 .82102 .12794 13.481 0 29.946 78.611 0 
67.952 67.065 .88821 .13761 13.49 0 29.943 79.985 0 
67 .832 66.709 1.1231 .13417 13.497 0 29.944 81. 381 0 
65.185 63.962 1.2245 .1566 13 .525 0 29.944 85.821 0 
63.616 62.696 .92002 5.6722 13.549 0 29.949 88.43 0 

67.73 65.72 2.0097 87.209 13.546 0 29.968 84.78 0 
73.316 71.067 2.2487 237.05 13.472 0 29.996 80.277 0 
76.085 75.039 1.0453 425.53 13.375 0 3·0.013 73.887 0 
80.161 78.991 1.1704 616.62 13.295 a 30.016 66.279 0 
82.346 81. 321 1.0255 750.29 13.23 0 30.018 61.924 0 
82.793 82.438 .35488 735.8 13.206 0 30.019 55.694 0 
81.527 81.84 -.31385 705.3 13 .222 0 30.01 58.919 0 
79.362 79.765 -.40381 533.19 13 .239 0 30.003 62.893 0 
78.092 78.282 -.19001 t468.26 13.264 0 29.989 65.974 0 
76.813 76.64 .17152 239.47 13.283 0 29.986 68.656 0 
76.408 76.026 .38133 144.92 13.31 0 29.979 70.754 0 
74.855 74.566 .28914 103.09 13.329 0 29.981 75.52 0 
74.065 73.628 .43502 59.129 13.348 0 29.98 79.011 0 
73.483 72.924 .55931 14.453 13 .364 0 29.978 78.277 0 
72.985 72.521 .46465 .22652 13.378 0 29.974 79.194 0 

72.78 72.317 .46479 .19703 13.381 0 29.976 78.99 0 
72.728 72.136 .59262 .2022 13.389 0 29.96 80.962 0 
72.705 72.28 .42598 .18216 13.389 0 29.948 78.275 0 

73.725 73 .036 .68947 115.97 13.377 0 29.978 74.696 0 
82.793 82.438 2.2487 533.19 13 .549 0 30.019 88.43 0 
63.616 62.696 -.40381 .12794 13 .206 0 29.941 55.694 0 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

279.86 
281.67 
275.72 
323.12 
50.333 

45.64 
59.852 
126.95 
162.26 
189.41 
184.94 
221.16 
199.06 
215.4 

217.21 
224.75 
225.61 
222.58 

200.6 
198.32 
194.34 
194.24 
188.07 
195.95 

194.88 
323.12 

45.64 

10.925 
9.314 

10.354 
30.994 
6.1462 
9.4386 
13.537 
27.301 
9.8148 
20.522 
22.272 
20.629 
18.817 
20.092 
21.295 
16.593 
21.483 
20.671 
16.399 
14.021 
12.644 
10.755 
13 .597 
13.209 

16.284 
30.994 
6.1462 

C-2 




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

New Bedford Harbor - RAW Data Review Copy 

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

8 7 100 11.166 192.05 
8 7 200 13 .094 192.52 
8 7 300 11.758 192.95 
8 7 400 10.808 198.72 
8 7 500 9.1991 204.59 
8 7 600 10.476 216.48 
8 7 700 11.286 206.75 
8 7 800 11.515 193.65 
8 7 900 9 .1411 194.94 
8 7 1000 8.793 211 .84 
8 7 1100 10.671 219.06 
8 7 1200 11 . 644 226.67 
8 7 1300 12.727 238.23 
8 7 1400 11.834 241. 41 
8 7 1500 15.026 235.08 
8 7 1600 13 . 038 241.85 
8 7 1700 14.247 234.03 
8 7 1800 11 . 857 238.1 
8 7 1900 9.2945 237.06 
8 7 2000 7.5121 233.82 
8 7 2100 7.6258 235.44 
8 7 2200 9.5335 230.37 
8 7 2300 7.8113 239.49 
8 7 2400 8.0147 239.81 

AVG 10.753 220.62 
MAX 15.026 241.85 
MIN 7.5121 192.05 

AVG 
MAX 
MIN 

12.466 72.808 72.377 .43241 .17422 13.388 0 29.935 77.208 0 
11.754 71.312 70.962 .35074 .17665 13.392 0 29.914 82.048 0 
11.456 71.21 70.475 .73626 .12319 13.412 0 29.886 89.524 .01 
15.013 73.594 72.933 .6611 .15261 13.403 0 29.876 86.423 0 
19. 7J 4 71. 382 70.88 .50249 .13221 13.4 .00003 29.863 91.622 .11 
23.013 72.217 71.501 .71655 2.3426 13.399 0 29.86 94.384 .03 
17.244 71.156 70.557 .59882 7.6859 13.398 .00008 29.863 95.229 .29 
11 .484 71.955 71.332 .6214 18.009 13.396 0 29.873 96.256 0 
14.349 73.16 72.496 .66383 95.595 13.39 0 29.863 93.311 0 
21.906 74.417 73.908 .50922 90.42 13 .383 0 29.85 89.618 0 

20.172 73.736 73.11 .62622 94.714 13.379 0 29.843 92.123 .01 
17.5 76.033 75.6 .43286 271.43 13 .364 0 29.831 89.59 0 

17 .464 79.289 79.177 .11237 558.05 13.309 0 29.807 83.552 0 
19.449 82.816 83.228 -.4122 821.52 13 .266 0 29.799 78.682 0 
18.608 83.707 84.196 -.48886 766.62 13 .238 0 29.798 74.101 0 
18.206 84.71 84.944 -.23393 669.65 13.215 0 29.797 72.852 0 

16.89 83.98 84.131 -.15209 515.56 13 .197 0 29.799 73.468 0 
18.482 83.44 83.378 .0617 335.54 13 .197 0 29.804 75.047 0 
18.888 81.85 81.463 .38696 138.32 13 .212 0 29.81 77.562 0 
17.596 79.611 78.941 .67031 21.689 13 .247 0 29.818 81.187 0 

17. 08 77.954 77.264 .68884 .39201 13 .282 a 29.82 84.077 0 
15.258 76.616 75.971 .64436 .22899 13 .307 0 29.834 85.67 0 
17.413 76.207 75.475 .73349 .21707 13.328 0 29.829 86.173 0 
17.477 76.119 75.34 .78072 .19804 13.339 0 29.832 85.505 0 

17.038 76.637 76.235 .40182 102.44 13.327 0 29.842 84.801 .01875 
23.013 84.71 84.944 .78072 558.05 13.412 .00008 29.935 96.256 .29 
11.456 71.156 70.475 -.48886 .12319 13 . 197 0 29.797 72.852 0 
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DATE TIME WS WD SIGMA TEMP10M TEMP2M DELTA-T SR BATTERY NA BARR.PR RH PRECIP 

100 
200 
300 
400 
500 
6.00 
700 
800 
900 

1000 
1100 
1200 
13 00 
1400 
1500 
1600 
1700 
1800 
1900 
2000 
2100 
2200 
2300 
2400 

5.795 
5.0788 
4.6953 
6.6147 
5.2934 
3.3637 

2.62 
4.4364 
5.1432 
7.0597 
7.8849 
8.6145 
8.3371 
9.2277 
9.9805 
10.307 
10.588 
10.294 
8.2468 
6.1593 
4.1956 
4.7409 
5.1023 
4.1075 

6.5786 
10.588 

2.62 

243.94 
228.45 
225.98 
223.04 
250.25 
266.74 
215.33 
214.76 
264.36 
307.74 
307.39 
308.62 
283.41 
274.89 
222.38 
228.72 
232.89 
235.59 
240.29 
237.81 
268.63 
277.53 
271 .83 
257.21 

253.66 
308.62 
214.76 

19.059 
19.269 
21.798 
20.242 
19.331 
23.607 
22.181 
23.207 
19.531 
16.685 
14.772 
17.226 
18.921 
22.018 
23.107 
19.938 
18.596 
16.452 
17 .837 
16.951 
15.022 
13.715 
13.815 
21.175 

18.936 
23.607 
13 .715 

76.003 75.103 .89921 .19632 13.349 0 29.837 85.183 0 
76.78 75.795 .98477 .19052 13.349 0 29.832 83.375 0 

75.055 74.22 .834 .19117 13 .362 0 29.83 85.252 0 
74.232 73.501 .73088 .17993 13.371 0 29.828 86.7]7 0 
76.384 75.438 .94567 .16597 13 .367 0 29.831 83.803 0 
76.929 75.86 1.0688 1.5041 13.358 0 29 .833 82.806 0 
77.638 76.504 1.1345 56.973 13.357 0 29.837 82.928 0 
79.953 78.778 1.175 204 .53 13.315 0 29.856 80.884 0 
82.756 81.786 .96984 305.52 13.261 0 29.864 77.813 0 
85.353 83.991 1.3629 534.18 13.211 0 29.871 73.05 0 
87.544 86.15 1.3945 607.4 13 .167 0 29.872 66.035 0 
89.272 87.762 1.5094 833.65 13 .141 0 29.858 62.378 0 
90.166 89.781 .38539 823.5 13 .131 0 29.848 59.12 0 
89.303 89.159 .14531 671.87 13.137 0 29.841 59.68 0 

88.4 88.669 -.26805 648.84 13 .143 0 29.836 64.326 0 
88.088 88.483 -.39432 649.11 13 .144 0 29.832 64.21 0 
88.079 88.167 -.08861 506.12 13 . 122 0 29.83 63.17 0 
86.712 86.618 .0938 347.01 13.131 0 29.837 63.473 0 

84.942 84.495 .44671 165.66 13 .165 0 29.843 65.095 0 
81:978 81.088 .89023 22.091 13.21 0 29.85 68.064 0 
79.838 78.78 1.0581 .41885 13.261 0 29.855 71.548 0 
78.511 77.44 1.0702 .25059 13.3 0 29.865 74.12 0 
78.085 77.009 1.0775 .22522 13.32 a 29.859 74.057 0 
77.073 75.96 1.1114 .19918 13.34 0 29.866 74.432 0 

92.045 81.272 .77238 119.2 13 .251 0 29.846 72.981 0 
90.166 89.781 1.5094 534.18 13.371 0 29.872 86.737 0 
74.232 73.501 -.39432 .16597 13 .122 0 29.828 59.12 0 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

AVG 
MAX 
MIN 

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 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

AVG 
MAX 
MIN 

100 
200 
300 
400 
500 
6.00 
700 
800 
900 

1000 
1100 
1200 
1300 
1400 
1500 
1600 
1700 
1800 
1900 
2000 
2100 
2200 
2300 
2400 

3,1226 
3.427 

2.3554 
3.4297 
3.2928 
3.0076 
4.2169 
5.0516 
8.2499 
8.3274 
9.2484 
7.0087 

10.71 
13 .017 
13 .387 
13 .657 
11 .712 
11.528 
9.7395 
5.9627 
7.3078 
7.6836 

6.466 
6.0271 

7.414 
13 .657 
2.3554 

243.67 
245.71 
183,29 
198,89 

165.8 
174.08 
180.28 

212.9 
232.25 
238.32 
243.13 
244.22 

232.4 
226.8 

224.27 
220.97 
226.89 

229.6 
230.68 
208.42 
202.95 
198.59 
202.39 
199.07 

215.23 
245.71 

165.8 

25.771 75.895 74.825 1. 07 ,19324 13 .363 0 29.865 77 .18 0 
28.361 74.499 73,506 .99279 .19668 13.378 a 29.853 82.01 0 
29.316 74.209 73.148 1.0603 .21321 13.401 0 29.841 84.577 0 
28.203 74.029 73 .102 .92498 .20901 13 .403 a 29.841 85.521 0 
10.843 74.733 73.849 .88327 .21338 13 .405 0 29.842 84.747 0 

19.39 75.087 74.099 .98937 2.2175 13 .404 0 29.857 83.178 0 
11.494 76.364 75.486 .879 42.411 13.388 0 29.858 80.668 0 

23.97 79.169 78.283 .88632 173.28 13 .352 0 29.861 77.197 0 
16.413 80.618 79.87 .74812 219.62 13 .307 0 29.868 72.881 0 
17.366 81.588 80.833 .75484 262.68 13 .284 0 29.867 71 . 058 0 
18.746 82.061 81.411 .65011 250.43 13 .257 a 29.866 70.25 0 
19.952 82.775 82.162 .61279 309.48 13.208 0 29.847 70.617 0 
17.107 86.131 85.954 .17598 670.2 13 .202 0 29.834 66.288 0 
19.465 87.792 88.499 -.70715 854.9 13 .184 a 29.821 62.851 0 
20.139 85.967 86.925 -.95769 774.56 13.177 a 29.818 64.766 0 
20.383 84.55 85.15 -.59973 623.1 13.186 0 29.811 67.749 0 
19.144 84.364 84.695 -.3308 473.19 13 .18 a 29.796 70.094 a 
17.828 82.806 82.848 -.04197 282.29 13.193 0 29.782 74.176 a 
19.535 79.838 79.52 .31798 114.21 13 .231 a 29.775 79.381 0 
25.394 77.321 76.691 .63054 17.195 13.277 0 29.766 83.442 0 
19.011 75.718 75.105 .61244 .33476 13.319 0 29.763 86.836 0 

17.51 74.803 74.384 ,41965 .2754 13.338 a 29.763 88.597 a 
21.281 74.91 74.462 .44791 .24914 13 .35 0 29.761 89.202 a 
20.011 75.51 75.002 .50809 .25414 13 .353 0 29.752 89.255 0 

20.276 79.197 78.742 .4553 107.46 13.298 0 29.821 77 . 605 0 
29.316 87.792 88.499 1. 07 473.19 13.405 0 29.868 89.255 0 

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 
8 10 200 7.8206 232.64 
8 10 300 7.6204 224.6 
8 10 400 8 .3675 226.84 
8 10 500 6.9722 278 . 09 
8 10 _6.00 6.2399 265.9 
8 10 700 3.6643 268.17 
8 10 800 4.379 317.95 
8 10 900 5.6264 339.16 
8 10 1000 7.0903 333.05 
8 10 1100 . 7.1881 315.54 
8 10 1200 7.347 319.04 
8 10 1300 8.2556 309.66 
8 10 1400 8.3993 294.73 
8 10 1500 10.028 279.4 
8 10 1600 10.317 300.18 
8 10 1700 9.7027 317.2 
8 10 1800 7.5467 304.37 
8 10 1900 5.7807 288.68 
8 10 2000 4.8522 265.81 
8 10 2100 4.2647 262 
8 10 2200 3.9648 282.85 
8 10 2300 3.3503 296.36 
8 10 2400 2.7128 325.53 

AVG 6.5961 286.12 
MAX 10.317 339.16 
MIN 2.7128 219.2 

AVG 
MAX 
MIN 

23.434 75.324 74.856 .46809 .2309 13 .353 0 29.761 89.568 0 
16.489 75.333 74.708 .62575 .22731 13.351 0 29.746 89.546 0 
19.276 75.426 74.839 .58725 .22051 13.359 0 29.727 89 0 
17.478 74.912 74.367 .54442 .21628 13 .357 0 29.716 89.142 0 
18.051 74.999 74.347 .65233 .19739 13.359 0 29.727 88.795 0 

20.03 71.787 71.205 .58169 .13 033 13 .377 .0001 29.737 91.936 .36 
23.458 71.938 71.283 .65521 6.1091 13.389 .00002 29.741 94.594 .09 

13 .79 73.056 72.112 .94442 67 .139 13.325 0 29.752 92.6 0 
14.802 75.844 74.756 1.0878 250.34 13.295 0 29.77 87.108 0 
15.658 78.763 77 .. 559 1. 2045 450.89 13.293 0 29.794 80.885 0 
16.925 82.602 81.291 1.311 732.55 13 .236 0 29.799 72.553 0 

21.12 84.466 83.121 1. 345 801.73 13 .207 0 29.8 67.41 0 
21.999 86.144 85.74 .40326 941.62 13.198 0 29.806 62.678 0 
21.044 86.352 86.545 -.1928 833 .35 13.198 0 29.817 60.85 0 
15.601 86.955 87.382 -.42783 842 13.191 0 29.818 58.658 0 

15.72 87.206 86.958 .24776 662.92 13.178 0 29.815 57.409 0 
14.292 86.54 85.716 .82344 450.09 13.172 0 29.822 58.313 0 
13 .725 86.597 85.844 .75463 344.89 13.171 0 29.838 57.543 0 
13.916 84.845 83 .774 1.0706 123.14 13 .19 0 29.852 58.906 0 
14.109 82.221 81.171 1.0506 30.138 13 .224 0 29.862 67.35 0 
12.222 79.123 78.067 1.0563 .3102 13.274 0 29.868 73.294 0 
11.684 78.423 77.264 1.1581 .2312 13 .31 0 29.876 74.859 0 
32.368 77.546 76.397 1.149 .21034 13.335 0 29.867 75.719 0 
14.414 76.117 74.947 1.1715 .20605 13 .357 0 29.868 79.072 0 

17.567 79.688 78.927 .76133 95.829 13.279 0 29.799 75.741 .01875 
32.368 87.206 87.382 l. 345 450.89 13.389 .0001 29.876 94.594 .36 
11 . 684 71.787 71.205 -.42783 .13033 13.171 0 29.716 57.409 0 
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DATE TIME WS WD SIGMA TEMP10M TEMP2M DELTA-T SR BATTERY NA BARR.PR RH PRECIP 
-----------------------------------------------------~----~------------------------------------------------- ----

8 11 
8 11 
8 11 
8 11 
8 11 
8 11 
8 11 
8 11 
8 11 
8 11 
8 11 
8 11 
8 11 
8 11 
8 11 
8 11 
8 11 
8 11 
8 11 
8 11 
8 11 
8 11 
8 11 
8 11 

AVG 
MAX 
MIN 

AVG 
MAX 
MIN 

100 
200 
300 
400 
500 
6.00 - 700 
800 
900 

1000 
llOO 
1200 
13 00 
1400 
1500 
1600 
1700 
1800 
1900 
2000 
2100 
2200 
2300 
2400 

2.9432 
3.5114 
3.1338 
3.2411 
3 .6361 
3.3779 
5.5139 
8.1272 
8.2087 
6.9071 
8.4956 
11.496 
14.595 
15.385 
13 ..527 

13.96 
13 .508 

8.85 
8.1935 
7.6387 
5.0334 

4.439 
5.2825 
5.9005 

7.7044 
15.385 
2.9432 

1.1713 
26.241 
22.315 
7.3689 
17 . 942 
1.4757 
4.2814 
19.392 
27.567 
39.886 
71. 249 
13 5.63 
140.29 
137.43 
136.13 
134.59 
135.36 
127.47 
134.49 
132.34 
106.32 
71.976 
58.458 
67.365 

73.197 
140.29 
1.1713 

14.403 75.093 73.907 1.1853 .21536 13 .377 0 29.864 80.955 0 
6.7576 72.6 71.351 1.2479 .22381 13.401 0 29.862 85.518 0 
9.0225 71.473 70.312 1.1605 .2015 13 .428 0 29.853 88.167 0 
ll.446 71.154 70.071 1.0844 .19349 13.438 0 29.844 88.498 0 
9.1117 70.011 68.912 1.0996 .19392 13.456 0 29.852 89.875 0 
13 .043 69.625 68.624 1.0015 1.7227 13 .467 0 29.863 89.493 0 
ll.779 70.642 69.498 1.1437 67.817 13.456 0 29.878 88.833 0 
8.1867 73.874 72.645 1.2292 209.84 13.324 0 29.89 82.222 0 

7.759 76.77 76.178 .59144 401.76 13.266 0 29.891 76.341 0 
ll.475 80.195 79.806 .38933 585.93 13.266 0 29.889 74.076 0 
14.417 82.932 82.774 .15729 683.61 13.209 0 29.891 71.283 0 
11.773 82.022 82.255 -.23319 732.75 13.197 0 29.893 71.034 0 
10.116 78.479 81.289 -2.8091 938.5 13 .205 .00002 29.894 66.299 .07 
10.375 76.721 79.752 -3.0316 815.05 13 .228 0 29.885 64.453 0 
10.664 78.481 81.032 -2.5507 784.44 13.235 0 29.884 63.028 0 
9.0984 75.668 78.047 -2.3793 488.68 13.252 0 29.87 67 .171 0 
10.159 75.607 77.603 -1.9957 559.22 13.261 0 29.859 67.225 0 
12.938 78.535 78.777 -.24144 372.69 13.259 0 29.861 67.741 0 
12.146 76 . 834 76.834 .00025 160.62 13.275 0 29.867 70.665 0 
9.6688 73.679 73.426 .25364 18.417 13.323 0 29.866 75.252 0 
10.685 72.783 72.273 .51017 .28169 13 .367 0 29.874 78.133 0 
9.2482 72 .017 71.459 .55662 .23418 13 .397 0 29.887 80.61 0 
8.2717 70.021 69.406 .61383 .2196 13 .428 0 29.895 82.988 0 
8.6373 68.594 68.045 .5477 .18841 13.455 0 29.892 85.141 0 

10.466 74.742 74.762 -.01953 150.98 13.332 0 29.875 77.292 .00292 
14.417 82.932 82.774 1.2479 585.93 13.467 .00002 29.895 89.875 .07 
6.7576 68.594 68.045 -3.0316 .18841 13 .197 0 29.844 63.028 0 
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DATE TIME WS WD SIGMA TEMP10M TEMP2M DELTA-T SR BATTERY NA BARR.PR RH PRECIP 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 

AVG 
MAX 
MIN 

AVG 
MAX 
MIN 

100 
200 
300 
400 
500 
6.00 

_. 700 

800 
900 

1000 
1100 
1200 
1300 
1400 
1500 
1600 
1700--1800 
1900 
2000 
2100 
2200 
2300 
2400 

5.3476 
5.3161 
6.5528 

6.242 
7.1608 
9.1092 
12.044 
11.111 

16.84 
16.122 
16.245 
17.393 
15.712 
16.205 
14.604 

15.64 
14.893 
15.043 
13 .822 
11.439 
8.8872 
7.7223 
8.3608 
6.4635 

11.595 
17.393 
5.3161 

66.535 
51.887 
56.872 
36.668 
31. 679 
43.429 
44.238 
36.666 
52.116 
54.671 
48.895 
49.498 
55.199 
63.806 
60.704 
62.958 
59.037 
45.65 
48.62 

39.405 
33.326 
38.617 
54.827 

48.9 

49.342 
66.535 
31. 679 

9.0726 68.036 67.442 .59362 .17626 13.473 0 29.884 87.429 0 
9.4084 67.732 67.042 .69222 .15422 13 .481 0 29.877 87.811 0 
8.3404 66.791 66.256 .53307 .14505 13.496 0 29.865 89.044 0 
7.2989 66.37 65.711 .65991 .12044 13 .502 0 29.848 89.515 0 
7.6569 65.747 65.128 .61826 .15159 13.511 0 29.842 89.524 0 
8.3235 65.459 65.074 .38555 1.1923 13 .517 0 29.84 89.015 0 

8.663 66.433 66.328 .10463 51.352 13 .508 0 29.849 86.734 0 
7.8399 67.969 67.837 .13228 127.56 13.482 0 29.87 83.876 0 
9.5839 68.865 69.223 -.35962 289.17 13 .432 0 29.877 79.569 0 
10.625 70.832 71.386 -.554 425.29 13 .407 0 29.879 77.188 0 
10.271 71.712 72.517 -.8042 457.14 13.379 0 29.884 75.775 0 
10.009 72.215 73.176 -.96116 511.96 13 .362 0 29.886 72.701 0 
9.9678 72.171 73.149 -.97806 533.38 13.351 0 29.9 71.663 0 
10.603 73.061 74.295 -1.2337 635.39 13 .35 0 29.893 72.192 0 
11.685 72.267 72.881 -.61451 254.73 13.348 0 29.902 74.154 0 

9.638 70.942 71.621 -.67845 249.19 13 .368 0 29.899 76.228 0 
10.065 70.541 71.043 -.50113 180.66 13 .377 0 29.9 75.442 0 
10.184 69.777 70.548 -.7715 228.11 13.393 0 29.907 74.916 0 
9.1329 69.036 69.565 -.52787 142.18 13.403 0 29.912 74.418 0 
8.6976 66.375 66.351 .02386 20.278 13.444 0 29.918 77.818 0 
8.5559 65.241 64.862 .37861 .20554 13.483 0 29.928 80.777 0 
9.1997 65.194 64.854 .34126 .15902 13.502 0 29.922 81.799 0 
9.6358 65.591 65.405 .1840] .14873 13.508 0 29.918 81.152 0 
9.9264 66.482 66.122 .36029 .13756 13.508 0 29.915 80.114 0 

9.3493 68.535 68.659 -.12403 151.03 13 .441 0 29.888 80.369 0 
11.685 73.061 74.295 .69222 5]3.38 13.517 0 29.928 89.524 0 
7.2989 65.194 64.854 -1.2337 .12044 13.348 0 29.84 71.663 0 
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DATE TIME WS WD SIGMA TEMP10M TEMP2M DELTA-T SR BATTERY NA BARR.PR RH PRECIP 
-------------------------------------------------~---- ----------------------------------------------------------

8 13 
8 13 
8 13 
8 13 
8 13 
8 13 
8 13 
8 13 
8 13 
8 13 
8 13 
8 13 
8 13 
8 13 
8 13 
8 13 
8 13 
8 13 
8 13 
8 13 
8 13 
8 13 
8 13 
8 13 

AVG 
MAX 
MIN 

AVG 
MAX 
MIN 

100 
200 
300 
400 
500 
600 

100 
800 
900 

1000 
1100 
1200 
1300 
1400 
1500 
1600 

- 1700 
1800 
1900 
2000 
2100 
2200 
2300 
2400 

6.6467 
6.6597 
6.2314 
7.4293 
7.6538 
9.1527 
8.9377 
8.1412 
8.1067 
9.1704 
10.736 
11.411 
12.936 
14.808 
14.378 
14.987 
14.323 

14.9 
13 .144 
10.098 
11.145 
11.443 
11.65 

12.732 

10.701 
14.987 
6.2314 

29.734 
23.985 
26.894 
17.249 

18.27 
20.314 
26.103 
40.724 

44.8 
59.719 

65.65 
56.76 
55.07 

58.211 
61.967 
57.998 
56.767 
53.382 
53.731 
44.181 
41. 944 
41.031 
37.74 

37.391 

42.901 
65.65 

17.249 

8.8749 66.513 65.921 .59145 .1561 13.505 0 29.899 81. 036 0 
9.344 65.968 65.193 .77518 .14256 13 .508 0 29.895 82.82 0 

9.3395 65.452 64.805 .6473 .145 13 .517 0 29.89 84.67 0 
8.5222 65.426 64.72 .70538 .12818 13.515 0 29.881 85.644 0 
9.1738 65.358 64.769 .58955 .14379 13.518 0 29.864 86.356 0 
8.7166 65.966 65.473 .49183 .46588 13.514 0 29.874 87.048 0 
8.4216 66.826 66.431 .39405 9.6931 13 .502 0 29.885 86.92 0 
10.549 66.63 66.485 .14403 30.437 13.49 0 29.9 86.76 .01 
8.2743 65.607 65.639 -.03267 73.27 13.489 .00002 29.912 90.55 .06 
9.7912 65.411 65.502 -.09151 100.72 13.485 .00003 29.913 92.657 .1 
10.074 65.68 65.707 -.02604 197.16 13.486 0 29.922 91.37 .01 
10.374 68.149 68.33 -.18183 274.79 13 .477 0 29.92 86.552 0 
10.632 69.83 70.166 -.33703 331.99 13.445 0 29.914 82.673 0 
10.155 71.443 71.821 -.37836 372.1 13.408 0 29.909 78.551 0 
10.725 71 .308 71.703 -.39613 338.08 13 .394 0 29.911 77.614 0 
10.786 70.769 71.272 -.50172 322.72 13 .387 0 29.911 77.993 0 
9.6826 69.892 70.204 -.31253 178.72 13.391 0 29.907 79 .367 0 
10.017 68.874 69.108 -.23333 101.24 13.412 0 29.896 80.081 0 
9.4323 67.854 68.025 -.17039 34.588 13.432 0 29.891 81.76 0 
9.9096 65.985 66.124 - .139 5.5257 13.457 0 29.897 86.759 0 

9.536 65.496 65.574 -.07849 .13137 13.479 0 29.9 89.424 0 
8.3759 65.153 65.291 -.13844 .122 13.487 .00002 29.902 90.594 .07 
8.6233 64.157 64.285 -.1286 .07689 13.496 .00004 29.894 93.461 .16 
7.7873 63.948 64.073 -.12559 .0499 13.504 .00001 29.887 94.361 .05 

9.4632 66.987 66.943 .04446 98.858 13.471 0 29.899 85.626 .01917 
10.786 7l.443 71.821 .77518 372.1 13.518 .00004 29.922 94.361 .16 
7.7873 63.948 64.073 -.50172 .0499 13 .387 0 29.864 77.614 0 
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New Bedford Harbor - RAW Data Review Copy 

DATE TIME WS WD SIGMA TEMP10M 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 29.85 84.245 0 

AVG 
MAX 
MIN 

C-IO 
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New Bedford Harbor - RAW Data Review Copy 

DATE TIME WS WD SIGMA TEMP10M 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 

AVG 9.0492 42.443 9.0015 68.755 68.471 .28409 69.481 13.445 0 29.941 91.265 .01333 
MAX 12.603 353.52 14.475 72.598 72.376 .64792 341.83 13.474 .00005 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 TEMP10M TEMP2M DELTA-T SR BATTERY NA BARR.PR RH PREeIP 

100 5.7638 343.17 13 . 928 68.407 67.679 .72917 .04926 13 .465 0 29.891 91.975 0 
200 5.545 325.76 11.147 67.947 67 .27 .67735 .04668 13.465 0 29.874 92.111 0 
300 5.0585 320.02 9.4784 67.674 67.003 .67103 .05298 13.472 0 29.849 92.673 0 
400 4.1161 270.3 13.815 67.753 67.112 .64062 .04389 13.473 0 29.838 91.968 0 
500 3.6914 243.37 19.45 68.358 67.749 .60787 .04102 13.475 0 29.83 90.906 0 
600 5.113 197.66 14.221 68.771 68.25 .51831 .55215 13 .47 0 29.822 90.711 0 

100 6.5003 202.31 17.928 69.269 68.729 .53943 19 . 036 13 .433 0 29.821 90.49 0 
800 6.3088 218 21.595 70.947 70.376 .57082 142.29 13.441 0 29.832 89.252 0 
900 9.7027 222.53 20.724 74.174 73.723 .45104 333.87 13 .387 0 29.822 83.934 0 

1000 8.853 222.8 20.803 73.037 72.313 .72303 142.66 13.372 0 29.811 84.607 .02 
1100 8.4663 207 .39 16.239 70.658 69.83 .829 123.89 13 .405 0 29.801 90.303 .01 
1200 8.8247 208.44 22.118 73.273 72.677 .59436 174.24 13.404 0 29.78 87.443 0 
1300 9.7044 222.77 21.518 74.474 74.179 .29442 252.67 13.373 0 29.761 85.835 0 
1400 10.923 229.83 17.136 74.707 74.484 .22307 269 13 .353 0 29.742 85.087 0 
1500 8.4898 236.55 18.367 77.834 77.892 -.0587 500.91 13.322 0 29.729 81.472 0 
1600 6.7402 246.66 22.545 81.785 81.991 -.20656 592.03 13.269 0 29.717 75.24 0 
1700 7.5311 229.25 19.88 80.24 80.016 .22451 224.69 13 .247 0 29.716 75.231 .01 

-1800 8.4806 290.86 14.289 75.968 75.197 .7712 239.28 13.301 0 29.728 81.753 0 
1900 8.1149 300.29 11 .784 77.257 76.54 .71724 163 13.302 0 29.744 74.489 0 
2000 5.8784 307.9 10.21 75.033 73.778 1. 2546 24.628 13.332 0 29.764 67.193 0 
2100 5.5578 303.91 10.097 71.639 70.36 1.2789 .21442 13.391 0 29.779 70.335 0 
2200 4.7319 301. 3 12.612 69.806 68.593 1.213 .15847 13.437 0 29.79 72.796 0 
2300 6.957 303.86 11.553 69.241 68.08 1.162 .12385 13.464 0 29.803 70.231 0 
2400 6.9111 302.9 11.779 68.122 66.986 1.136 .10997 13.478 0 29.811 69.529 0 

6.9985 260.74 15.967 .72.349 71.7 .6484 133.48 13 .397 0 29.794 82.732 .00167 
10.923 343.17 22.545 81.785 81.991 1.2789 592.03 13.478 0 29.891 92.673 .02 
3.6914 197.66 9.4784 67.674 66.986 -.20656 .04102 13.247 0 29.716 67.193 0 
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PRELIMINARY DATA 

New Bedford Harbor Mete<)rologicaJ Data 
Hourly Summary 

Wind Tomp Tomp Oolta Solar Barr. Relative 
TIME SjWsCI Wind Direclion STD (1Cm) (Zm) Temp RoIdiiltion Press. Humidity 

EST mph dl\g com~ass deg "F OF oF' wm l "Hg 'I.RH 
100 88 302 WNW 10.0 56.7 657 1.00 o 29.81 71 
200 8.5 308 NW 10.0 65..5 645 0.99 o 29.80 73 
300 5.6 308 NW S.B 6-4.7 6J.6 1.04 C' 29.79 75 
400 4.0 323 NW 93 633 62.2 1.06 o 2979 77 
500 3.1 314 NW 12 9 62.4 6~.4 1.05 a 296Z 80 
600 S2 J:)S NW 91 61.8 608 1 01 29.64 80 

700 4.9 289 WloN/ 118 tl2.5 616 0.86 37 29.B7 8D 
800 3.S 273 W 20.9 66.0 65.0 108 170 29.89 77 
900 S.7 J:J2 'NNW 137 G83 67.5 e79 399 29.00 73 

1000 10.3 311 NW 12.5 704 6~.4 0.94 594 29.90 69 
1100 10.4 295 WNW 15.7 724 71.7 0.78 710 29.90 66 
1200 9.9 297 WNW 15.9 73.9 73.2 0.64 790 2g.90 63 
1300 11.2 285 WNW 16.4 743 746 ·0.27 9J5 29.88 60 
1-400 108 292 WNW 16.6 75.2 75.9 -O.7~ £..24 29.89 59 
1500 10.3 235 'NNW 191 15.7 752 -0.55 756 29.89 53 
1600 9.4 :lSi' 'NNW 1 T." 16.5 768 -a.29 62J 29.88 57 

..J7QO 9,3 (309 NW 142 75.9 75.5 0.39 376 29.88 58 
1800 96 \309/ NW 13.2 75.5 74.8 0.57 298 29.8!J 58 
1900 Ii 4 3'22' NW ~ 1 0 74.1 73.2 089 135 29.90 59 
2000 8..6 331 NNW 123 70.9 69.8 1'·1 21 2g.91 63 
2100 ,'6.4 315 NW 10.3 66.8 65.8 0.99 o 29.93 69 
2200 S.4­ 316 NW 9.2 65 .. 64.3 1.07 o 2994 72 
2300 2~:i 338 NNW 252 642 63.0 1.17 [) 2994 74 

2400 1.9 -;.., NNE 27.4 62.2 60.7 1.55 o 29.94 el 

7.5 294 14.J 68.Si 68.2 D.11 113 2988 6!1 
11.2 3:38 27 .. 76.5 76 B 1.55 594 29.94 81 

1 9 27 88 61.8 60.7 ·D.71 a 20.79 57 

/ r OK OK 01< OK 
CHECK CHECK CHECK 

DATA. DATA DATA 
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New Bedford Harbor - RAW Data Review Copy 

DATE TIME WS WD SIGMA TEMP10M TEMP2M DELTFI.-T SR BATTERY NFl. BFl.RR.PR RH PRECIP 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
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18 
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18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 

AVG 
MAX 
MIN 

AVG 
MAX 
MIN 

100 
200 
300 
400 
500 
600 

-700 
800 
900 

1000 
1100 
1200 
13 00 
1400 
1500 
1600 
1700 
1800 
1900 
2000 
2100 
2200 
2300 
2400 

2.489 
2.0031 
2.438 

2.2212 
2.2986 
2.9364 
4.3386 
3.205 

2.3346 
3.3904 
7.1491 
8.9666 
9.0136 
9.9679 
10.038 
8.0789 
7.3046 
7.089 

8.3967 
10.382 
5.6669 
6.8126 
3.2448 
3.4286 

5.5498 
10.382 
2.0031 

44.375 
36.327 
41.492 
51.111 
42.874 
36.036 
3.3409 

32.93 
34.92 

160.22 
179.78 

162.5 
175.54 
171.83 
164.83 
157.77 
142.01 
145.79 
151.65 
149.23 

120.1 
140.76 
110.64 
73.585 

105.4 
179.78 
3.3409 

12.402 60.107 58.838 1.2686 .07199 13.618 0 29.933 84.488 0 
16.952 58.92 57.909 1.0107 .03775 13 .639 0 29.932 86.102 0 
11 . 036 57.9 57.071 .82947 .01605 13.66 0 29.93 86.845 0 
11.067 57.172 56.398 .77418 .03633 13 . 672 0 29.923 87.015 0 
8.1929 56.428 55.68 .74668 .01089 13 . 688 0 29.919 88.083 0 
7.8838 55.485 54.77 .71555 1.0063 13.699 0 29.922 89.037 0 
11.785 57.007 55.951 1.0563 59.937 13.693 0 29.948 87.619 0 
10.155 62.02 60.784 1.2353 188.66 13.638 0 29.972 83.221 0 
14.343 68.092 67.003 1.0894 371.43 13 .528 0 29.983 75.83 0 
21.468 73.408 72.312 1.0966 571.13 13 .41 0 29.987 68.795 0 
10.992 72.468 72.268 .20042 452.37 13 .367 0 29.982 66.176 0 
9.1257 73.324 73.056 .26849 510.31 13 .363 0 29.968 63.72 0 
10.908 73.456 73.317 .1387 405.02 13 .352 0 29.951 61.638 0 
9.9798 72.084 71.877 .20769 271.65 13 .365 0 29.94 62.669 0 
8.6694 70.072 69.761 .30997 157.68 13.388 0 29.931 64.402 0 
10.937 69.407 69.016 .39121 108.46 13 .422 0 29.918 68.421 0 
8.5124 68.806 68.42 .38669 64.013 13 .434 0 29.902 72.418 0 
11 . 522 69.156 68.746 .40912 59.233 13 .441 0 29.889 76.811 0 
14.988 69.193 68.837 .35683 11.43 13 .448 0 29.883 79.448 0 

8.683 66.455 66.551 -.09657 1.8234 13.459 0 29.867 84.324 0 
12.774 66.441 66.209 .23143 .15071 13.477 .00001 29.862 88.451 .04 
8.0361 65.535 65.06 .47503 .06759 13.489 0 29.847 91.98 0 
13 .267 66.505 65.987 .5168 .02714 13.501 0 29.836 88.505 .01 
13 .232 64.903 64.682 .21923 .08299 13 .507 0 29.827 91.08 .01 

11.538 65.598 65.021 .57658 134.78 13 .511 0 29.919 79.045 .0025 
21. 468 73.456 73.317 1.2686 571.13 13.699 .00001 29.987 91.98 .04 
7.8838 55.485 54.77 -.09657 .01089 13 .352 0 29.827 61.638 0 
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Tldes-NEWBEDFORD, MASS" 
Harmonic station (NOAA) 


41"38N 70" SSW 


I 
Monthly High & low 

High July 1, 829p S 3 h 
low July 3, 32Sa -0 8 h July 2000 

Sunday Monday Tuesday Wednesday Thursday Friday Salurday 

6 n 6 6 n 6 6 n 6 6 n 6 6 n 6 6 n 6 6 n 6 


7(EDT)
ft"!iR 514a 

---~---------,-~--

ft !~E£iL 55 8! 
--I---j--,- ­

, /'. 

h !R6J~~:) S5 8 ~sr: l/J~~!) I J ~(EDT) 
55 8 15Pi ~R\J5 26a 

, J Y(EDT) 
5S 8 15p: ~R 5 27a 

l)oUc(EDT) 
55 814PI"'S'R 528a 

I'J J,(EDT) V)}EDT) 
SS 813PiS'R 528a 5S. 8.12p~R_S 29a 5S 8 11~ 

- - 1­ - - - - -, - - - - , -,­ ! - - - 1­ - - - , - - - - 1­ - - - - "1 - - - - , ­ - - - - -, - -

I I t----~-.-L--__ ~----L--- __~__ ___ I I \ I, I I I 

I I I I I I I I I I I I , I 

4 -~:~-:~-~l\ ::-F\\:~/\::::(~,:-~-0--:: f'_ -~:: -:::_/~\::~:- ::::-)-:~::/:::::~~,:~:: 
2­ - -l'\ --It ­ ~ -f - - t - ­ -/­ --} -\}:­ --\ --,f~\-:-f -\- ~/\ ::-i ­ \­ ~ -/ h::-/- ­ \ ~-/
oV;­ - -U -, - ­ ~- -KY~' -­ v.~ -I\J, - - -~ -, - - \:/ - ­ IV' ---J - ­ - \; - ­ \jI- ­ ~ -\y ----J­

2Na'8:/fl fO"lP' IWp 201f~>IN'; 2i{~p' g,npCloO[a'93sga 'oSSP-;%1lr 303fa~C!j¥ii :f031P~~1i' ~oOJa~ lj~ii 401fP~ ~1?P 4o~ta -l~~p-4051p-"\lfa\'1iil~~IP' V~P 

ft~;J;~~ ss. 811P~~J;~!) 5S 8~~';>J;~!) 55 B09J:~P~E3~!) 55 808P~lJE~!) SS 807r ~~J;~!) 5S 806P~~JE3~!) SS 805~ 
- - 1­ - - - - .., - - - -­ , ­ - - - - -. - - - - , ­ - - - - I - - - - , ­ - - - - -, - - - - 1­ - - - - -, - - - - 1­ - - - - -. - - - - , ­ - - - - -. - -

f ! I! I! I I 
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Tides-NEW BEDTO~, MASS" 

I 
Harmonic station (NOAA) 

41"38N 70"S5W Monthly High & low 
High August 1. 9:53p 5.1 f\ 
low August 2. 3:57a·0 7 ftAugust 2000 

SS:7:! 
.:tV~EDT)

S 6.08a SSe 7:2Op 
I.:tJ(EDT)

5 610a 
---...,- ­ - - t­ o ---,- ­ - - j­ - -

I I I I 

SS: 7:18p 
0 

- -. 0 -
I 

~1~EDT) ~~~EDT)
. 6:05a 55: 7:25pK~~~~ 55: 7:23~ : 6.07a 

- - 0 ­~ - 0- ,- - - - - ..., - - - - ,- -. - - J­, , , 
0 

I I 

© Nautical Software (Sf 

C-I7 


II 



Tides-NEW BEDFO~D~AS-S-o 
Hannonic station (NOAA) 

41°38N 70"S5W Monthly High & low 

September 2000 
High September 2B, 
low September 28, 

B 42a 50ft 
2 20a ·0 5 ft 

Sunday Monday Tuesday Wednesday Thursday Fnday Saturday 
.-~6~~n___6~-.__~6__~n~~6___ .-~6~_~n__~6__,-__~6___n_____6__-.___6___ n 6 6 n 6 6 n 6 

I (EDT) ](EDT) 
n SR 611. SSe 7 17p SR: 6:12a SSe 715p 

I I I I 

I I 1 , 

3321a1l03[a :J,N" 9'o"gr \21iil0o~a 4F~pl lOP" 
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BELLe Dredge General Arrangement and System Details 
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Dredge Production Data 
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Daily Production Reports 

2001-017-0178 
7!l6!OI 



New Bedford Harbor Superfund Site, Pre-Design Field Tcst 

BEAN Environmental L.LC., Test Drcdge 

Production Report Summary Date: August 30, 2000 

056 093 0.93 

1.26 1.43 2.37 

1 22 1.37 3.73 

2:17 228 6.02 

14-Au 536 5.60 1162 

15-Au 5:28 547 1708 

16-Au 524 540 2248 

17-Au 607 612 2860----_.. 

---­

18-Au 314 323 3183--_. 

TOTALS 31:5000 31.83 

645 5552 Cum. Volume / Cum. Dred in hrs. 

335 6128 Daily Volume I Dail hrs. 

462 8556 Dail 

523 8550 Dail 

343 106.08 

2,308 72.5 Average yd3 pcr 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 calculilted as per spreadsheet "Volumes according to surveys· 


Table E-l 



New Bedford Harbor Superfund Site, Pre-Design Field Test 

BEAN Environmental l.l.C., Test Dredge 

Daily Production Report Date: August 10-2000 

Dredging Cut No. spudpos. (Kedge Delay delay· 

from till time [1,2,3,4] [1,2,3,4} layer(fl) from till lime description 

13:30 1420 0:50 Start up 

14:20 14:45 0:25 6 1 2.0 14:45 15:16 0:31 Backwash 

15:16 1536 0:20 6 1 2.0 15:36 15:46 0:10 Backwash 

15:46 15:53 0:07 6 1 2.0 15:53 1558 0:05 Backwash 

1558 16:02 004 6 1 2.0 1602 16:59 0:57 Flush pipeline 

000 0:00 

000 0:00 

0:00 0:00 

a 00 0:00 

000 000 

000 000 

000 000 

000 0:00 --­. 
000 0:00 

000 0:00 

000 0:00 

000 0:00 

000 000 

000 0:00 
I 

000 000 

0:00 0:00 

000 000 

000 000 

000 000 

000 000 

000 0:00 

0:00 

tolal· 056 total: 2:33 

REMARKS: 

Report reconstructed from limited daily report and SPU logging dala. 

, 

I I 
TABLE E-2 




New Bedford Harbor Superfund Site, Pre·Design Field Test 

BEAN Environmental LLC., Test Dredge 

Daily Production Report Date: August 11-2000 

Dredging Cut No, spudpos. Dredge Oef;iy delay 
from till time 11,2,3,41 [1,2,3,4) layer{ft) from till time description 

6 1 2.0 1320 13:43 0:23 Start up, prime pumps, CMS check 

1343 1400 017 6 1 2.0 1400 1407 007 Shift barge to Cut 6, pos 2 

1407 1423 016 
1--­

6 2 2.0 1423 14:40 0:17 Obstruction suction line 

1440 1455 015 6 2 2.0 14.55 1505 0:10 Estimated Backwash time 

1505 1514 009 6 2 2.0 15.14 1640 1:26 Packing slurry pump 

1640 1650 010 6 2 20 16.50 1700 010 Estimated Backwash time 

1700 17.19 0.19 6 2 2.0 17:19 1800 041 Refueling 

000 000 

000 000 

000 000 

000 000 

000 000 

000 0:00 

000 000 

000 0.00 .. 

000 000 

000 000 

000 000 

ODD 000 

a ad 000 

000 000 

000 000 

000 0:00 

000 000 

000 0:00 

000 0:00 

000 0:00 

000 

total 126 total: 3:14 

REMARKS 

Report reconstructed from limited daily report and SPU logging data. 

No SPU logging data available before 1605 hrs. 

TABLE E-3 




New Bedford Harbor Superfund Site, Pre-Design Field Test 

BEAN Environmental l.l.C., Test Dredge 

Daily Production Report Date: August 12-2000 

.. Driidging Cut No. splidpos. Dredge Delay delay> .... 

from' tin time [1,2,3,4) . [1,2,3.41 lay~itft) . from till. tirrie . description<•• > 

8:15 8:40 0:25 Start up 

8:40 10:18 1:38 eMS; datalink breakdowfj 

10:18 1025 0:07 6 3 2.0 10:25 11:30 1:05 Recircu!3tion pump CDF; lost prime 

11:30 11:45 0:15 6 3 2.0 11:45 11:54 0:09 Backwash 

11:30 12:12 0:42 6 3 2.0 12:12 12-20 008 Shift to cut 6. Pas 4 

12:20 1226 0:06 6 4 2.0 12:26 12:44 0:18 Obstruction suction line 

12:44 12:47 0.03 6 4 20 12:47 13:15 0:28 Clean Rockbox 

0.00 13:15 14:05 0:50 Repack Siurrypump 

000 14:05 14:16 0:11 Start up 

14:16 14:20 004 6 4 20 1420 14:50 0:30 Obstruction suction line 

1450 14:55 0:05 6 4 2.0 14:55 1800 3:05 Open system, steelplate found in suction line 

0:00 0:00 Inslall mod,f,calions 

0:00 0:00 

0:00 000 

000 000 

0:00 0:00 

000 0:00 

0:00 0:00 

000 000 

000 000 

000 0.00 

0:00 0.00 

0:00 000 

0.00 0:00 

000 0:00 

000 0:00 

000 0:00 

000 

tolal: 1:22 talaI: 8:47 

REMARKS: 

Because of continous clogging in suction line an inspection was made by removing a spool piece of the suction tine. 

A folded steelplate was found in the suction tine, 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 Date: August 13-2000 

Dredging .. Cut No. 
(1 ,2.3,4) 

.spudpos. 
·11,2,~;41 

Dredge 
layer{ft) 

Delay delay 

descriptionfi-oin: .til! time from till . lime 

730 1605 835 Modifications dredge system: 

Hopper level indicator; dam in hopper; 

Installation or let-nozzles mini·excavator, 

suction inlet hopper 

16:05 

16:47 

17:22 

17:29 

16.34 

1717 

1729 

1840 

029 

0:30 

0:07 

1: 11 

000 

000 

6 

6 

6 

6 

4 

4 

4 

4,3,2,1 

2.0 

2.0 

20 

2.0 

16:34 

17:17 

1840 

t647 

17 22 

1900 

013 

0.05 

000 

0:20 

000 

Backwash 

Backwash 

Final clean-up of cut 6 

Shift barge to Cut 7, pas 1 

000 000 

000 000 

0:00 000 

0:00 

000 

000 

000 

000 000 

0:00 000 

0:00 000 

0:00 000 

0:00 0.00 

0:00 000 

000 000 

000 000 

000 000 

000 000 

000 000 

0:00 000 

0:00 000 

0:00 

total: 2:17 IolaL L-_-=9.:..1.:..3:.JL-_--' 

REMARKS: 

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 

Dr~dging . Cut t4Q; spudpos; Dredge Delay delay 

from 1i11 . time 11,2,3,4i (1,2,3,4)· layerlft) from til'· time descfiptioil. 

000 

0:00 

7:30 8:39 1:09 Start lIQ. reset stern port anchor 

8:39 9:00 0:21 7 1 20 9:00 9:05 005 Remove trash grizzley hopper 

905 9:24 0:19 7 1 2.0 9:24 9:30 0:06 Backwash 

7 1 20 9:30 935 005 CMS. calibration 

935 10:16 0:41 7 1 2.0 10:16 10:25 009 Shift to Cut 7. pos 2 

10:25 10:41 0:16 7 1 2.0 10:41 10:43 002 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 12:25 006 Backwash 

12:25 12:42 017 7 2 2.0 12:42 12:52 0:10 Shift to Cut 7. pos 3 (Ronny 12:38-1312) 

12:52 13:24 032 Clean Rockbox 

13:24 14:23 0:59 7 3 2.0 14:23 1436 0:13 Shift to Cut 7. pos 4 

1436 15:25 0:49 7 4 2.0 15:25 15:35 010 Shift to Cut 8.~os 4 (Ronny 15 11·1543) 

000 1535 15:53 018 Excavator Operator break 

15:53 1601 008 8 4 2.0 1601 1604 003 Backwash 

16:04 1611 007 8 4 2.0 16: 11 16:14 003 Backwash 

1614 16:44 0:30 8 4 20 1644 17:18 0:34 Clean Rockbox 

17: 18 17:44 0·26 8 4 2.0 1744 1800 0:16 Move dredge for survey -
000 0:00 

0:00 000 

000 0:00 

000 000 

000 000 

000 000 

0:00 000 

0:00 a 00 

000 000 

000 000 

0:00 000 

total: 5:36 total: 4:54 

REMARKS: 

I I 
-

TABLE E-6 




New Bedford Harbor Superfund Site, Pre-Design Field Test 

BEAN Environmental LLC., Test Dredge 

Daily Production Report Date: August 15-2000 

Dredging Cut No. spudpos. Dredge Delay delay 

from till time 11,2,3,4) [1,2,3,41 layer{ft} from till time description 

630 705 0.35 Start up 

705 8.20 1:15 8 2 2.0 8.20 854 034 Clean Rockbox 

8.54 925 0:31 8 2 2.0 925 933 008 Shift to Cut 8.J)oS 1 

933 1006 033 8 2.0 1006 1008 002 Backwash 

1008 1028 0.20 8 2.0 1028 1034 0.06 Backwash 

1034 1045 011 Shift 10 Cut 5.j>os4 

1045 1122 037 Suclion line clogged 

1122 11.46 024 Clean Rockbox 

11:46 1156 010 5 4 2.0 1156 1210 014 Backwash 

000 1210 1235 025 Suction line clogged 

1235 1250 o 15 5 4 2.0 1250 1253 003 Backwash 

000 1253 1303 010 SPU; packing blown out 

000 1303 1419 1 16 CDF; cutting pipeline 

1419 1431 012 5 4 20 1431 14.50 0:19 Backwash 

14.50 1525 035 5 4 20 1525 1532 007 Shift 10 Cut 5. pos 3 

1532 1550 0.18 5 3 20 1550 1555 005 Backwash 

000 1555 1738 143 Rockbox modification. install jels.open screen 

1738 1813 035 5 3 20 18:13 1825 0·12 Shift 10 Cut 5.j>os 2 

18:25 1842 017 5 2 20 1842 1848 006 Backwash 

18:48 19.15 027 5 2 20 000 

000 000 

000 000 

000 000 

000 000 

000 000 

000 000 

000 

total <-_...;5...;:2;:..8", lolal <-__7_:_17..... 

REMARKS: 

7.05- Slart dredging Cut 8. chainage 48 60 South to North 

Overflow hopper from 1215 to 1225 because of clogging suction line. 

1740- Installed reverse jet in rockbox for cleaning of trash screen 

TABLE E-7 




New Bedford Harbor Superfund Site, Pre-Design Field Test 

BEAN Environmental LLC., Test Dredge 

Daily Production Report Date: August 16-2000 

Dr:edgihg< Cut No. spudpos. Dredge 

train till tima 11,2;3,4} (1;2;3.41 layer(h) 

10:58 11:28 0:30 5 1 2.0 

11 :31 11 :35 0:04 5 1 20 

1142 11 :51 0.09 4 1 1.8 

11 :53 11:55 0:02 4 1 1.8 

11:58 1231 0:33 4 1 1.8 

12:32 12:39 0:07 4 1 1.7 

12:47 1329 0:42 4 2 1 71 2.7 

13:52 14:10 0:18 4 3 1 712.7 

14:15 15:05 0:50 4 3 1.712.7 

15:14 15:18 0:04 4 4 1.7 

15:20 15:33 0:13 4 4 1.7 

15:35 15.37 0.02 4 4 1.7 

1620 1640 0:20 4 4 1.7 

16:42 1646 0:04 4 4 1.7 

16:57 17.08 0.11 3 4 1.7 

17.22 1737 0·15 3 4 1.7 

1742 1747 0.05 3 4 1 7 

1750 1804 014 3 4 1.7 

1825 1906 041 3 3 1.5 

total: 5:24 

Delay d,"ay 

from till time description 

830 8:50 0:20 Initial shift to dredqe area Cut 5; pes 1 

8.50 9:30 0:40 Clean rockbox 

9.30 10:25 055 Weather delay; Thunderstorm; 

1025 10.50 0:25 Fueling 

1050 10:58 0:08 Start up 

1128 11:31 003 Backwash 

11·35 11:42 0:07 Shift to Cut 4, Pas 1 

11:51 1153 0:02 Backwash 

11:55 11.58 0:03 Backwash 

1231 1232 0:01 Backwash 

1239 12.47 0:08 shift to Cut 4. Pas 2 

1329 1338 009 shift to Cut 4, Pas 3 

1338 13:52 014 Open Rockbox 

14:10 14:15 0:05 Backwash 

1505 1514 0:09 Shift to Cut 4. Pos4 

15:18 15:20 0:02 Crane Monitoring System 

1533 15·35 0:02 Backwash 

15:37 1620 0:43 Clj:>en Rockbox 

1640 1642 002 Backwash 

1646 1657 011 Shift to Cut 3. Pos 4 

17:08 1722 0:14 Backwash 

1737 1742 0.05 Backwash 

17.4 7 17.50 0.03 Backwash 

18.04 1825 0:21 Shift to Cut 3.pos 3 

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 overnow incident occurred between 15:35 and 16:20 due to trash in the dump valve of the hopper, valve couldn't be closed entirely. 


TABLE E-8 




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 delay 

from tiJl ti~ (1.1.3.4) (1.2.3.41 layer(ft) fJom till time clescription 

9:30 1022 052 Start up, move dredge into posltion,etc 

1022 1027 0_05 Backwash 

1027 1045 018 3 3 1.5/2.0' 1045 1047 002 Trash on qrizzley hopper 

1047 1050 oIlJ 3 3 1.5/2.0' 1050 1100 010 Shift 10 Cui 3, pos 2 

1100 1140 040 3 2 1.7 1140 11:45 005 Shift 10 Cui 3, pos 1 

1145 1207 022 3 1 1.7 1207 12_09 0:02 Backwash 

1209 1223 o 14 3 1 1.7 1223 1241 018 Shift 10 Cut 2, pos 1 

1241 1308 027 2 1 1 7 1308 1350 0:42 Clean Rockbox 

13 50 1356 006 2 1 1 7 1356 13.59 0:03 Backwash 

1359 14.10 011 2 1 - 1 7 1410 1419 009 Shift to Cut 2, pos 2 

1419 1431 012 2 1 1.7 1431 1434 003 Trash on gnzzley hopper 

14.34 1438 0.04 2 1 1.7 1438 14:49 0.11 Trash on grizzley hopf>.er,karts,cable,chain 

14:49 1455 006 2 1 1.7 14.55 1500 0.05 Trash on qnzzley hopper 

1500 1506 006 2 1 1.7 15.06 1508 0_02 Trash on grizzley hopper 

1508 1532 024 2 1 1 7 1532 1540 008 shift 10 Cut 2, pas 3 

000 1540 1544 004 Fuel Cat 375 

1544 1622 038 2 3 1.7 1622 1628 006 Shift 10 Cut 2, pas 4 

1628 1649 021 2 4 1.7 1649 1651 002 Trash on qrizzley hopper 

1651 1655 004 2 4 1.7 1655 1657 002 Trash on grizzley hopper 

1657 1701 004 2 4 17 17 01 1740 039 Shltt 10 Cui 1, pos 1r----­ .-r--­
1740 1804 024 1 1 30 1804 18:08 0.04 Backwash 

1808 1829 021 1 1 3_0 18.29 18:46 017 Backwash 

18:46 1854 008 1 1 3.0 1854 1859 005 ShiH to Cut l,pos 2 

1859 1904 005 1 2 3.0 1904 1907 003 Shift correction due 10 falling boat 

1907 1922 015 1 2 30 1922 1924 002 Backwash 

1924 19.45 021 1 2 3_0 19:45 1953 008 Backwash 

19:53 2006 013 1 2 30 

total 607 total: 429 

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 lurbldity 

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

Spud posillon 1 left vertical cui on West side and graded cui on North side 

TABLE E-9 




-I 
New Bedf Pre-Design Dredge Test, New Bedford Superfund Site .
BEAN Envfoster Wheeler Environmental Corporation 

Daily Production Report Date: August 18-2000 

Dredgirig Cut No. spudpos. Dredge ... Delay·· 1< deby:·· 

from til! time {1,2,3,4] (1,2.:3,4} Iayer{ft} from· .Iiil ti.me .• :< :< .. descrip~ion 

10:00 10:40 0:40 Waiting on coring executed in dredge cut 

10:40 10:50 010 1 3 3.0 10:50 10:54 0:04 Backwash 

1054 1110 0:16 1 3 3.0 11:10 11:16 006 Backwash 

11: 16 1154 038 1 3 3.0 11 :54 12:09 0:15 Shift to Cut 1, pas 4 

1209 1229 0:20 1 4 3.0 12:29 12:32 0:03 Backwash 

12:32 1257 0:25 1 4 3.0 12:57 1302 0:05 Backwash 

13:02 1309 007 1 4 3.0 13:09 1400 0:51 Clean Rockbox 

000 14:00 15: 10 1.10 Electrical breakdown due to Auger triQ. 

1510 15.19 009 1 4 3.0 15:19 1529 0:10 Shift to Cut A 

000 1529 1626 0:57 Diskette CMS corrupted 

16:26 17 04 038 A 4 40 1704 17:08 004 Trash on grizzley hopper 

1708 17:25 0.17 A 4 4.0 17:25 1727 0:02 Backwash 

1727 17:30 003 A 4 40 17:30 1734 0:04 Backwash 

17:34 17.45 0:11 A 4 40 000 

0:00 0:00 

000 0:00 

000 000 

000 000 

000 000 

000 0:00 

0:00 0:00 

000 000 

000 000 

000 000 

000 0:00 

0:00 000 

000 000 

000 

total: 3:14 total: 4:31 

REMARKS: 

In Cut 1, pas 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 10 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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BELLe 

Daily Operations Reports 


2001-017-0178 
7116/01 



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

1 
BE;N Bean Environmental L.L.C. Date: Wednesday 19-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 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 



2 

B~ft 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 thl 
required flanges, had to order for Friday delivery but began fusing pipe wlo flanges. 

Subcontractors, and Work Perfonned: 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 



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 Perfonned: 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· 

Project Manager 
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B~N	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 Perfonned: 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 
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B~N Bean Environmental L.L.C. Date: Sunday 23-Jul-OO 

Daily Report of Operations Report No.: 

Project: Pre-Design Field T est. 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 OT Area SF 

R. Olivier Engineer 10 Grade: Ft 
R. Van Epps Operator 10 Overdepth: Ft 
J. Owens Levee 10 Dig Volume Cy 
O. Preiean Mate 10 Pay Volume CY 
M. LaFleur Mate 10 Bucket Vol.: CY 
C. Dixon OH 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 retum 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 



6 

BE,; N 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. Proj. Mgr.: Jeff McWilliams 
Weather: Fair 
labor Production Data 

Name 

R. Olivier 
R. Van Epps 
J.Owens 
D. Prejean 
M. LaFleur 
C. Dixon 

Class 

Engineer 
Operator 
Levee 
Mate 
Mate 
DH 

Hours 
ST OT DT 

8 2 
8 2 
8 3 
8 3 
8 2 
8 2 

ST Rate Per Diem Cut 
>-::--. 
Area 
Grade: 
Overdepth: 
Dig Volume 
Pay Volume 
Bucket Vol.: 

..­

SF 
Ft 
Ft 
CY 
CY 
CY 

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 Perfonned: 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. 
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Bean Environmental LLC. Date: Tuesday 2S-Jul-OO 

Daily Report of Operations Report No.: 

Project: Pre·Design Field Test. New Bedford. MA Dredge: New Bedford 
Client: Fosler 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. ONens Levee 8 2 DiqVolume 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 lb. 
anchors and survey boat, stored in FWENC yard. 

Subcontractors, and Work Perfonned: 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.LC. 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 Perfonned: US Fusion, supplied fUSing machines and technician. 

Rental Equipment: JCB Extending Forklift, JCB Backhoe, Tadano 45 T crane, Grove 22 T c~ 
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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BE; N Bean Environmentall.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 ali day 
Labor Production Data 

Name Class Hours ST Rate Per Diem Cut 
ST OT OT 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 Man~ger 
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Be:; N Bean Environmental LLC_ 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.O\N€ns Levee 8 2 Di~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 Perfonned: 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. 

Project Manager 
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Date: Saturday 29-Jul-OO 

Report No.: 

Project: Pre-Design Field Test, New gedford, M,A. Dredge: New Bedfcrd 
elf"nt: FosTer Whwiller Environmental Ccrp. Pro). Mgr.: jeff McWilliams 
Weather: Cloudy, 'ight sprinkles 
labor Production Oau 
Name Class Hours ST Rate Per Diem Cut 

ST OT OT Area SF 
R. Olivier E~neer 8 2. Grade: Ft 
R. Van Epp3 Operator 8 2. Overdepth: Ft 
J. C>.Nens levee 8 2 Dig Volume CY 
o. P~ean Mate 8 2 Pay Volume CY 
M. laFleur Mate 8 2 BlJck~ Vol.: CY 
C. Dixon OH 8 2 

Work Performed This Dati: Rain delayed final r1Jn of pipe, will try to finish tomorrow. 

Floated barge a8&embly up river to JSI facility, installeo spuds, one anchor. Prepared to load buildln~t3. 


pumps, and pipeline. Welders working on hOj?f.ler wingwalls. Surveyors preparIng for pre-ereoge surJey 

Bean personnel instructed not to operate equipment on FWENC site due to MA Operator License 

requirement. 


5ubcontrac1or'$, al'ld Work Performed: US FU8Ion, suppiied fusing machines and technician. 

Rent.1 Equipment: JCB ExtendIng Forklift, JCS Backhoe, Tadano 45 T crane, Grove 22 T crane, 
Cat 375 axc.avator, small ~H. Recon 6 

Safety Issues: None 

Maintenance: Performing daily safety Inspections. grease and check oil in machll'l86. 

Remarks/CommanlS: r'l1gml. Undergoing 40-Hcur Hazwoper. Bean applied for MA operator license 
oller one month ago and has not received any response whatsoever from the State. Call, to State 
Inspectors reaulted tn no info(l'natlon, help, assistance. etc. Bean has Bsked for FwENC assistance 
in any ways to acceferate the licensing process. 

Project Manager 



Oat,: Sunday 30-Jul-QO 


Report No,: t2 


Project; Pre-Design Field TBSt, New Bedford, MA Dredge: New Bedford 
Client: Foster Wheeler Environmental Corp. Proj. Mgr.: Jeff McWilliams 
Wuther: Rain off and on 
Labor Production Dab 

Name 

R Olivier 
R. Van Epps 
J. Owens 
D. Prelean 
M. LaFleur 
C, Dixon 

Class Hours ST Rate 
ST or DT 

Engineer 12.5 
O~tor W 
Levee 10 
Mate 10 
Mate 12.5 
DH 10 

Per Diem Cut 
Area SF 
Grade: Ft 
Overdepth: Ft 
DIg Volume CY 
Pay Volume CY 
Bucket Vol.: CY 

Work Performed This Oat,; Completed final run of pipeline. Only remaining tasks are final tie do\'yf'1. 
If18talled all buildings, loops, anchor winches, pipeline. crane mats, spUd power pack. Welders completed 
the hopper wingwalls. will fit and Install on Monday. Eleclncians arrived today, v,,;11 begin ronnlng wire and 
making connections Monday AM. SurveyON making preparations for pre-dredge survey with GPS 
equipment boat, posltlon checks {hOI1zontal and vert/cal). 

Subcontractors, and Work Performed: None 
~~--------------------------------------

Rental Equipment: JCB Extending Fondift. JCB Backhoe, Tadano 45 T crane, Grove 22 T crane..,L 
Cat 375 excavator, small skin, Recon 6 

None 

Maintenance: Performing dally safety Inspections, grease and check 011 In machines. 

RtmarkI/Comm.nt.&: Planning for pre-test of eqUipment (pump water) on August ~j pre-t9St of 
equipment (pumping mud) on August 6-7; begllining dredging on or about August 7. Still requIre dredge 
depths from USACE, and to begin planning for the dredge test. 

{j' ( 
Project Manager 

http:RtmarkI/Comm.nt
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Date: rJonday 31-Jul-OO 

Report No.: 

Project: Pre-Design Field Test. New Bedford, MA Dredge: New Bedforo 
Client: Foster Wh6eler Environmental Corp Proj. Mgr.: Jeff McVvilliams 
Weather: Rain 
Labor Production D;ab 
Name 

R. Olil/ier 
R. Villn Eppa 

J. Owens 
O. Prejean 
M. laFleur 
C. Dixon 

Claaa Hours ST Rate 
ST OT OT 

lEngineer 8 :2 
O~ator 8 :2 
l.&Vge 8 2 
Mate 8 2 
Mate 8 2 
DH e 2 

Per Diem Cut 
Area SF 

Grade: Ft 
Ovefdepth: Ft 
Dig Volume CY 
Pa~Volume CY 
8uctet Vol.: CY 

Work Performed This D~t8: 8!9an f.tting hopper wtngwalls to the hopper frame; eiectricians began 
rLnnlng p?lN8r and control wires to equipme.'1t. buildings; continue installing monItoring system on Cat 375 
excavator, installing air purtfylng filter on same: mobilizing dredge equipment. 

c 

Subcon~etoraJ and Work Performed: .;.N....:o:.:.ne~___________________ 

Rental Equipment: JCB Extending Fcrtllft. JCB Bac:khoo, Tadano 45 T crane. Grove 22 T Cf3ne, 
Cat 375 e)(cavator, !\mall skirr. Ream a 

Safety IUU88: None 

MaIntenance: Regular maintenance on equipment 

Rem arks/Commenta: SCheduled start date rerr.alns AU9ust 7. 

ProjeCt IVlanager 



14 

Data: Tue.8day 1-Aug-OO 

Report No.: 

Project: Pre-De6lgn Field Test, New Bedford, MA Dredge: New Bedford 
Client: Foster Wheeler Env:ronmental Corp. ProJ. Nlgr.: Jeff McWl!liams 
Weather: RaIn 
Labor Production Data 
Name Iqass Hours ST Rate Per Diem Cut 

ST OT Of Area SF 

R. Olivier Engineer 8 2 Grade: Ft 
R. Van Epp6 O~rator 8 2 Oven:lepth: Ft 
J. Owens Levee 8 :2 

2 
Dig Volume CY 

D. P~een MeJta B Pay Volume CY 
M.laFleur Mate 8 2 Bucket Vol.: CY 
c. Dixon OH 8 2 

Work P9riorrned This Date: Welding wingwalls to hooper base; electrlclans wiring power and control 
cables; continue assebling pipe system lind fuel system: installing monitoring sy,tem on Cat 375: infitailln9... 
air purifying system on same; general assembly of dredge equipment. 

Subcontractors, and Work PerfonTIed: None 
~~--------------------------------------

Rental EquIpment: JCB Extending Forklift. JC8 Backhoe, Tadano 45 T crane, Grove 22 T crane. 
Cat 375 excavator, small skiff, Recon 6 

Safety luues; None 

Maintenance: Regular maintenance on equIpment 

Remarks/Comments: Scheduled start date remains August 7. 

P~ject Manager 



E4.N Bean Environmental L.L.C. Date: Wednesday 2-Aug-OO 
Daily Report of Operations Report No.: 15 

ProJect: PnrOesign Field Test. New B&dford, MA Dredge: New Bedford 
Client: Foster Wheeler Environmental Corp. Proj. Mgr.: Jeff McWilliams 
Weather: Rain 
Labor Production Data 
Nama Class Hours ST Rate Per Diem Cut 

ST OT DT AnMt SF 
R. Olivier IEngineer 8 2 Grade: Ft 
R. Van EpF6 Operator 8 2 Overdepth: Fl 
J. Owens l8\Iee e 2 Dia Volume CY 
O. Prejeen Mate 8 :2 Pay Volume CY 
M. laFleur Mate B :2 Bucket Vol.: C'{ 

C. Dixon DH a 2 

Work Performed Thi$ Date: Walked Cal 375 excavator onto barge; picked generator set, fuel tank, 
and hopper and set onto deck; began tacK weldIng equipment to deckj electricians continued wiring 
power and signal cable to equipment and controlS. Pulled loaded barge back into deeper water for offshore 
work and a55erT1b1y 

subcontractors. and Work Pmonned: None 
~~-----------------------------------------

RlHltal Equipment: JCB ExtendIng FOf1c;IITt. JCB Badd1oe, Tad!lrlO 45 T crane, Grove 22 T crane, 
Cat 375 8}(cavator, small aklff. Reoon 6 

Safety Issu ..: None 

~int.nanc:.: R~ular maintenance on equipment 

Start date on or about August 7. 

Project Mager 
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Date: Thursday 3-Aug-OO 

Report No.: 

ProJ8ct: Pte-Design Field Test, New Bedford, MA Dredg~: New Bedford 
Client: F03ter Wheeler Environmental Corp. ProJ, Mgr.: Jeff McWilliams 
Weather: Cloudy, light spr1nl<;ea 
ubor Production Dab 
Name Clasa Houfl ST Rate Per Diem Cut 

sr or DT ke8 SF 
R. Ollvle1 Engineer B 2 Grade: Fr 
R. Van Epps OQe_rater 8 2 Overdepth: Ft 
J. Owena Levee 8 2 Dljl Volume CY 
D Prejean Mate 6 :2 Pay Volume Cy 
M. LaFreur Mate 8 2 Bucket Vol.: Ci 
C. Dixon DH 8 :2 .­w 

Work Performed This Date: TIe down Cat 375; assemble platform for sma:lexcavator; Installing 
hand rails; cont:nue v-.1ring power and signal cables on dredge; load fuel tankj put small crane on oarge and 
tied down as a work platform; ~mbled punch list for compietlon of dredge Sy3ter:i9. 

Subcontractora, and Work Performed: None 
~~--------------------------------------

Rental Equipment: JC8 Extending Forklift. JCB Backhoe, Tadano 45 T crane, Grove 22 T crane. 
Cat 375 excavator, small skiff. Recon 6 

None 

Maintenance: Regular maIntenance on equipment 

Remark.,Comments: Start cate on or about August 7. 



Bean Environmental L.L.C. Dale: Friday 

Daily Report 01 Operations Report No.: 

Prolect: Fra·Design Field Test, Ne'N Beoford, MA Dredge: ~Iew Bedford 
Client: Foster Whgeler EnY'ronmentsl Corp. Proj. Mgr.: Jel' McWilliams 
Weather: Cloudy, light sprinkles 
Labor Production Ditta 

Narr,a Class Hou's 5T Ra:e Fer Disn Cut 
5T 0'" DT Ar!la SF 

R. Olivier Engll)sar 8 2 GraGe: F~ 

R. Var. Epps Operator 8 2 Oveidept~.: Ft 
J. Owens Lgvee 8 2 Dig VoltJme CV 

D. Prelsan Ma:s 8 2 Pay Volurne cy 
M. LaFie~r Mst9 8 2 BucKet Vol' Cy 
C. Dixon DH 8 2 

Work Performed Thle Date: Confinuad "T1ot;illzation of dredge Work. j:-c;uded tYing do',v'l EI.:;up~enl, 
weld;ng a-d instaiiatior .J' ppe, wiring &yste<1. ~lect:1C81 ·....ork. i~staiatlon Of rT'in!·8YCavator. 

Subcontractors. and Work Pertorm&d: None 
~~----------------------------------------

R&ntal Equipment: JCB Ex:ending Forkli", JC8 Backhoe. Ts.::iano 45 T crane, Grove 22 T c.'ene. 
Cat 375 excf!vator. smail ski,.. Ra:oi 6 

Safety Issues: None 

Maintenance: Flegul2r maintenalca on equ;p~ent 

Ramarks/Commen:s: S,~rt date on or abcut AUgU91 7. 

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



Date: Saturday 5-Aug·OO 


Report No.: 18 


Project: Pre-Design FIeld Test, New Bedford. MA Dredge: ~~ew Bedford 
Client: Foster Wreele: Environmental Corp. Proj. Mgr.: Jeff Me'vVll!lams 
Weather: CloUd,. light sprinkles 
Labor Production Data 
Name Class Hours ST Rate Par Diem Cut 

5T OT DT Area SF 
R. OlivIer E;,}ginesr 12 Gradt:': Ft 
R. Van Ep~s Operator < ~ 

I~ Ovardepth: Ft 
J. OWen!! levee 12 Dig Volume CY 
D. Pre'san Mate 12 Pay Volume Cy 
M. Laclell~ Mate 12 Bucket Vol.: CY 
C. Dixon OH 12 

Work Performed ThIs 02lte: Ccntinued mob:lizatlon oi d'edga. Work'nch;ded ~yl'1g down eq:_lIpment. 
we:ding and Ii'lsta/'atio'l of plEe, wiring system. ele::trical work, instellation of . .."joi-excavator. 

Subcontractors, lind Work Performed: _N.:.-o:-n:..:;e____________________ 

Rental Equipment: JCB Extendinlg Forkll7t. JC8 Backhoe, Tadeno <1.5 I crane, Grove 22 T crane, 
Cat 375 excavator, small skiff, Raco;"', 6 

Safety Issuas: No~e 

Maintenance; Regu:ar majn~enance on equipment 

Remerk&/Comment8: Start date on cr about August 7. 



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

Bean Environmental L.L.C. Date: Sunday 6-Aug-OO 

Dally Report ot Operations Report No.: 19 

Project: Pre-Dfl3lgn Field Tesl, N9W 8edford. MA Dredg~: New 8edbrd 
Client: Foster Wh~eler Erwiror)mer,tel Corp. Prol, Mgr.: Jef' McWilliams 
Weatt"ier: Far 
labor Production Data 
NS'119 Class Hours ST Rste Per Diem CuI 

5T 0 7 DT Area SF 
R.OI:vler E~gineer 13 Grade: Ft 
R. Van [pps Operator 13 Overdepth: Ft 
,;. Owens Le'/ee 13 Dig Vo[um'3 CY 
D Prejean Mate 13 Pay_ Volume Cy 
M. LaFleur Mate D Bucket Vol.: Cy 
C. Ji:<on DH 13 

Work Performed This Date: Continued mobilIzation of dredge. Worl{. included lying do'Nr. 90uipment, 
we:dl.lg and insta"latiofl 0: e!pe, wi'lng system, electrical won<. installation of mini-C'xcavebr. 
Eiactri:::ans wiring In SPJ systerr and controls 
Perfcr,-:'1ing pra-drecge surveys of area at high tide, vertfying da~a with USACE data. 
Ancl! Taylor 8irived on sits lor dredge test. 

Subcontractcrs, 3nd Work Performed: N::Jne 

Rental EqUipment: JCS Exte("lCin;J Forklift, JCB Backhoe, Tadan~ 4S T crane, Grove 22 T crane, 
Cat 375 excavator. small skiff. Recon 6 

Safety I,sues: 

MaIntenance: Regular maintenance on egulpmant 

Remark&/Comments: Start date sometlms during the week of Aug. 7 

Proi t Manager 

http:we:dl.lg


Bean Environmental l.LC. D~1e: Mcn.:ay 7-.4.ug-OO 

Daily Report of Operations Report No.: 2C 

Project: Pre-Desigr. F:eld Test, New eedforj, MA Dredge: New Bedford 
Client: Foster Wheeler Envircnmer.lal Corp. Proj. Mgr.: Jeff McWilliams 
Weather: Fair 
Labor Production Data 
~Jamfl Class H:)urs ST Rats Per Diem Cut 

ST OT DT Area SF 
R. Olivier Engln&er 8 Grads: Ft 
R. Van Epps Operator 8 C'lerde;:~h: Ft 
,-,.Ower.s Levee 8 Dig Volume CY 
D. Preiea r Mate 8 Pay Voiu:ne CY 
M. LaF'evr Male 8 Bucks! V:JI.: CY 
C. Dixon DH 8 

Work Perlorm2!d Thi8 Date: PerofTTling final f"I"lOoilization of dredge, pdlTlari:y safety ilerrs and 
ninor instafJat:ons. Dredge is caDable of 'IIor king as of 6 August. AS per meeting wilh USACE and 
FWENC. we are working only e hcur shifts for final mcblllzation jue to fatiglJ2 of ~r8W 3i1d staff. 
Pre·dredge su:vevs complete and agrsed IJPon ·/llth JSACE. 

Subcontractors, and Worl< Performed: ..:..N.;.;o:;..n.;.;e~____________________ 

R~ntal Equipment: JCB Extending Forklift. JCo e3CI<~08. Tadano 45 T crane, Grove 22 T :ranS
I 

C~l 375 excavator, small skiff, R eeon 6 

S3fet'l 188uea: Wori<lng 8 hour shifts for next couple of days due Ie craw fati~ua. 

Maintenance: RegUlar mai'1tenance on eCiuipment 

RemarKs/Comments: Start data sometime dunng the week of Aug. 7 



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

Bean Environmental L.L.C. Date: Tues'.::sy B-Aug-OO 

Dally Report ot Operations R~port No' 2~ 

Proj~ct: Pre-f)(,slgn Field T est, New Bedford, MA Dredge; \j~w BeGforj 
ellent: Foster Wh~'fer Environmental Ccrp Proj. Mgr.: Jell r~cVVill:ams 
W&ether: Fair 
Labor Production Da18 

'" arne Class Hours 
S aT DT 

~T Rals Par Diem CUI 
Area SF 

R.OI'vler En\;inee­ 8 Gldde: FI 
R. Van >:;::05 
J. Cwens 

Operator 
Levee 

8 
8 

Overdspth: 
Dc,;. Volume 

Ft 
cy 

f-­ ~jlD. pre ee.;"1. Mate 8 P'!Y. Vo,ur.,e Cy 
~v'1 LaFleu~ Mar~ 8 8~cK6t Vol.: Cy 
C. Dixon DH e 

I 

Work Perlormed Thi, Date: Performing finul rT'obilizaticn cf jredge, pr-marily safety Hems and 
rr:inor instailatioGs. Dredge 15 cacabla of working as of 6 ,l'I.ugus:. As per meell"'g 'Nlth USACE ard 
r- WE NC, WI'! are \vor1<lng :)nly 8 hour shotts for tinal mob'lizat;on due fo largue of crew and staff 
W-:rk Dian being develo~ed \\oith FWENC USACE fine 898n Environmental. 

I 

F'-A'Ef\::; wishes to wort( st r aiS;t1t throug;, bEg,rlning wi:h cur firSI day of dredging, which laoKs to be 
Tl-;ursc1av. "'"""'e mo.• ilofing subcontr3C~:lr ,,'ow states that they need wete r Qual:t)' dl!.ta !hroUg1 complete 
t;dal ::vcies; bc;th abt: a:-d 'Iocd. This will affect wcrk:ng hours 0'1 the credge. 

Subcontractors, and Work Performed; Non!l 
~~----------------------------------------

Rental Equipment: JCB Extending FOrklift, JC3 Backnoe, Tadano 45 T :rana, Grove 22 cra,'1e, 
Cat :)75 excavator, sma'i sk:ff, Recon 6 

Sa'p.ty IssUl,!~: Wor"lir-g e hour shifts fer next cou:;le of days dL9 to crew fatlgu". 

Mointenanr.e: P,eg0lGf mainte'ar.r:e on egupment 

RemarksJComments: S\ar1 datal.!:1lati\'aiy Thursday, August '0. 



Bean Environmental L.L.C. Date: Wad:1escay 9-Aug·OO 

Daily Report of Opsrations Report No.: 22 

Project: Pre-Design Fie!d Test. New 6ecicrd, MA Dredge: New 3edford 
Clip.rt: Foster Wheeler Environmental Ccrp. Proj. Mgr.: Jett Mc\Nilllams 
W~ath~r: Fa!r 
Labor Production Data 
Name Class Hours Sf Rate Per Diem Cut 

ST or or A~ea sc: 
n 

.­
R. Qllvlar Engineer 8 5 Grade: 
R. Van Epps Operator 8 5 Ove'depth: F\ 
j. Ower,s Levee 8 5 Diq Volume CY 
D. Pr~)ean Mate 8 5 Pay Volume CY 
M. LaFleur ~ate 8 5 Bucket Vol.: Cy 
C. Jlxorl DH 8 5 

Work Per1;:)rmed ThIs Date: ?erfor:ning final mobilization :)1 dredge, primarily satetj items end 
mnor :nstallsticns. Dredge is capable of working as of 6 August. Ag per meeting with USACE and 
FWENC, we are wo'kirg em::' 8 hcur shifts 'or linal mobilization due to fatr9ue cf crew 2rld ST.9.ff. 
WcrK plar. nas baen :j!1alizao. Drecging w:1l sta110~()r'ow in Gu! 6_ 

Subconlroctors, end Work Performed: Nona 
~~~----------------------------------------

Rental Equjpm~nt: JC8 Extenclng Forkl ft, JCB Backhoe, Tadano 4S T crane, Grove 22 T cra."e, 
Cal 375 excavato'. small skiff, Recor. 6 • 

Safety Issues: 

Maintenance: Regular maifltenance cr equlp.11en' 

Remarks/Comments: Slart cate tentativelv Thur~dCiy, August 10 

J " 
L u 



Date: Thursday 10-Aug-OO 

Report No.: 23 

Project: PreOeS!Qn Field Test, New Bedford, MA Dredge: New 8edfcrd 
Client: Fos:er Wheeler Envi"cnmer,ta! Corp. ProJ. Mgr.: Jeff McWilliams 
Weather: Sunny an: Hot 
Labor ProductIon Data 
Name 

R. Olivie~ 
R. Ven Epps 
J. Gwens 
D. Pcalsan 
M. LaFleur 
C. O:xon 

Class Hour5 ST Rate 
ST OT en 

EnqJnee r 8 4 
Ol'..erator 8 4 
Levee 8 4 
Mate 8 4 
Mate 8 4 

DH 8 4 

Per Dlam Cut (5 

Area 3000 SF 
Grade: 2 Ft 
Overdeoth: 0.5 Ft 
Dig '/olume Cy 
Pay VOIUr.18 Cy 
Bucket Vol.: 4.5 C{ 

Work Pericrml!d This Date: ReGet anch-::rs, set en station, and ~8gan crejging today. En';oun'ered 
.£:oblems with deeds Bid clogging of the rock box. Werking time just under 3 hou~$, spent 'smeilder of 
the day identifying 50:ullon9 to baCkwash and debris concer:1s. 
No sU'Yey oerfcrmad this date, but nume'cus position check3 occurred. All checked 0ut OK. 

Subcontractors, and Work Performed: ..;,N__o:.;n-=e:.-.-_____________~______ 

Rental EquIpment: JCB Extenoing Fcrklift, JCa Backhoe, Tadano 45 T crane. Grove 22 1 crane, 
Cal 2!i5 excavator, small skiff. Recon 6 

Safety Issues: None 

Maintenance: Regular maintenance on equiprrenl 

Remarks/Comments: Detailed dredge Jog ceing prepa~ed by BSL~C and FWE~C, to :Je 5ubmlt1ed 
as a s8carale report. 

I 
.. ,, . 

~ • '- ..J 



Bean Envlronmentall.L.C. Date: Frida'i ii·Aug·QO 

Daily Report of Operations Report No.: 24 

Project: Pre·Design Field Test. New Bedford. MA Dredge: New Bedford 
Client: Foster Wheeler r:nvi'onrien~!ll Corp. Prol. Mgr.: JAff McWilliams 
Weath9f: Sunny and Hot 
labor Productio'1 Data 
Name 

R. Olivier 
R. Van Epps 
.:. Owens 
D. Prejean 
IV. LaFleur 
C. ::)Ixon 

Class --. Hours ST Rate 
5T OT JDT 

Engineer 8 51 
Opilrator 8 5 
Levee 8 5 
Mate a 5 
!Vale 8 5 
OH 8 5 

Flef Diem Cut e 
Area 30ac SF 

Grade: 2 Ft 
Overdepth: 0.5 Ft 
Dig Volume CY 
Pay Volume CY 
Bucket Vol.' 4.5 CY 

Work Per10rmed This Date: Continued dredging ;n CUI 6. Icertifiee more problems in l~8 rock box \Vit~ 
debris anj rock. Backwashed sevarai times and clear,ed rock box, adDed Jet I!nes to auger a'ld rock ::!ox. 
Perrfor"ea survey, CMS check and positfon check. 

Subcontractors, and Wort< Performed: .c..N.;.,:o;,;..n...:;e____________________ 

Rental EqUipment: JCB Extending Forklift, JCB Backhoe, Tadano 45 T crana, Grove 22 T crana, 
Cat 375 9xcavator, small s~i'i! Reccn 6 

Safety Issues: 

Maln1ena,..,ep.: Regular maintenance on equipment 

Rl!marks/Comments: Detai;ed dredge log being prepared by BSLLC end FWENC, to be subrr.ir.ed 
as a separate reoort. 

http:subrr.ir.ed


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

Bean Environmental L.L.C. Date: S'Jn':iay \ 3·Au9·OO 

Dally Report of Operations Report No.: 26 

Project: Pre·Desig0 Fiel:J :9St, New 8ed~ord. MPo. Dredge: N8\V Bedford 
Client: F::Jster Wreeler Environmenial Corp. Pro). Mgr.: .JeH t/cWilliams 
Weather: Sunny 6:ld Hot 
Labor Production Data 
Nane Class HO'.Jrs ST Rete Per Diem Clil 6 

ST OT DT Area 3000 SF 
R.OI'v;er Ef1~inee' ~~ Grade: 2 Ft 
R V:.in o:pps Operator '2 Overdepth: 0.5­ F~ .­
J. Ow·~ns Levaa :2 Dig Volume CY 
C. Prajelln Mate : 12 Pay Volume Cy 
M. laFI9ur Mata -:2 BUcKet VO'.: 4.5 CY 
C. Dixon Dr 12 

Work Per10rmed This Dete: AM installed mociflcations to the dredce inc:/udl~g jet Ii",es to the 
rr.ni e)(cavator, jet linES io the rock Doxes, a d2.m In the top of the hODDer to prevert 0var1low into 'he 
1rasn box, ,e-we,ded :1ars or the g,izzlv. Begar, dredcing aga;n in Cut 6, cOf""pleted ::u: 6 at opprox. 
~830 hOurs, 

~~------------------~-------------------------------------------------

Subcontractors, and Work Performed: None 

Rental Equipment: JCB Extending Forklift, JCB Backhoe, Tadano 45 T :::rana, Grove 22 T crare, 
Cat 375 I3XCaV3!O;. s:Tls'l skiH. Recon 6 

Safety Issues: Ncna 

Maintenance: Regular maintgnancG on equipment 

RI!! mark./Commants: Jeta'ied dredge lo'i beil1g t/eoared by 3SLLC and FWENC, to be sub~i:teG 
2S a 99pu-ate -aport 



Bean Environmental L.L.C. Date: f>jar>rjay' . 4·I\'Jg-00 

Daily Report of Operations Report No.: 27 

ProJect: Pre-Design :-,eld f9St. New Bedf:)rj. MA Dredge: New Bedfoici 
Client: Fester Wreeler En .!'fermer,tal Corp Proj. Mgr.: Jeff McW:JIiarns 
Weather: Overcast 
Labor Production ~ata 
"lan9 

R. Q:I'/Ier 

R. Van Epos 
J. Owens 
C PrejBE.r 
M La~eur 
'C. Dixcr. 

Class Hours ST Rate 
ST OT 01 

Engineer 8 5 
Opsratcr B 5 
Levee 8 5 
C.Or9ratc· S 5 
Eoat 8 5 
Ma!e 8 5 

Per D;ern Cut 7~8 

Area 3000 SF 
Grade: 2 c· 

" 
Oveder;t1: 0.5 Ft 
Dig Vclump- CV 

Fay Volu~e CY 
8..!:::ket Vol .. 4.5 r-ov 

,-" 

Work Performed This Date: O~edg'ng in Cu~s 7 and 8. En:::ourtered frash and debris, but ba~:~vvash 
appAars 10 alleviate the probleTi. Cleaned out rock bex tW!C\!l today. 
Survey performed of cuts drerjgeo to cate. eMS calibrated twice during dredging Gperatlor.s, pcs:tion 
che-::k OK. Had to re·set 20it s!em an:;'1or due to dragging. 

SJbcontmctors. and Work Perlormed: i'oJone 

Rental Equipment: JCB Extending Forklift, JCB 8ackr,oe. Tadano 45 T crane. Grove 22 T crane, 
Cst 375 excavator, smalll;Klf, Reccn 6 

Safety 19SUe!i: None 

Maintenance: Regdlar ~alnta;1ar.ce on equipment 

R~me\'"ks/Comments: Oelai:ed credce log being prepared bv BSLLC and FWENC. Ie be 5t;bmltted 
as a 6Eoarate reoort. 

?roject 1.·1arlager 

http:alnta;1ar.ce


_________________________________________ ___ 

Bean Environmental L.L.C. Date: Tuesday 1S·;\ug·OO 

Daily Report of Operations Report ~O.: 2B 

Project: Pre DesIgn Field Test, New Bedford, MA Dredge: New Be·::!ford 
ClIent: Foster Wheeler Environmental Cer]). Prol. Mgr.: Jef. ~"'cWilli9ms 
Weather: Overcast 
Labor PrOduction Data 
Nane 

R Olivier 
R. Van E2CS 
J. Owens 
D. Prejean 
M. L.aFleur 
C. Dixon 

CiQ$s Hall's ST Rate 
ST OT IDT 

=nglneer 8 61 
Operator 8 81 
Levee 8 61 
C Operato c 8 6' 
Baal 8 61 
Mate 8 81 

Per Diem Cut 8&5 
A:-ea 30CO SF 
Grade: 2 Ft 
Cverdsptr-: 0.5 Ft 
CigVolvr:' € CY 
Pay Vslume Cy 
Bucl<et Vol .. 45 CY 

Work Performed ThIs Date: Completed Cut Be moved to CuI :3 and dredQsd ~hTea 0' four pas tens. 
Problems vmh rock cox ard debris cho<:ir:g sudlon; in5railed a oackWasr: iet te inc~ease runninQ time. 
Also opened SCreM in t'le rock bo)( to altow passage Of q'Jal-og sf-ell. :;ut still fLIer ou~ large rocks. 

Cleaned out rock box :wlce tCdaz:- Rurning time ;rT'proYi:~ with modi'icat'oGs :hat are specific to 

Ire .'71aterlai dre:'ged and ;he d_ab_r_:s_e_n_co_J_n_t_2_re_G_.~_____________________ 


Subcontractors. and Work Perlorm&d: ..:..N.;.;o:...n..:e~____________________ 

Rental Equipment: JC9 Extending Fcrklit-:, ,CB Bscl-hoe, Tadana 45 T crane. Grove 22 T crana, 
Cat 375 excavator; small skiff. Recon 6 

Sefety Issues: None 

Maintenance: ReQ,ular maJrler.anc~ on eculpment 

RemarkaiComments: Cletailed dredge log belrg precarad :;y 8SLLC a~d FWENC. to be submitted 
asa S8paraterepo~rt~. 



Bean Environmental L.L.C. Date: Wednesday 16-AJg-QO 

Daily Report of Operattons Report No.: 29 

Project; Pre-Design Fied Test. New Bed1ord, MA Dr~dg9: NevI Bedford 
Cli~nt; Foster Whe91~r Envi:onrnental Corp. ProJ. Mgr.: Jeff McWiiliems 
Weather: Rain. tlr:ef thund9rstorm. 
Labor Production Data 

NO:T.e Class HJun.;: ST Rate Per Diem CUI 5,4,3 
ST OT OT Area 3000 SF 

R.O:ivier E~neer 8 5 Grade: 27-11 Ft 
R.van Epps Op~rator 8 5 Ove'de2th : 0.5 Ft 
J. C\.. ens Levee 8 S D!.a Volume Cy 
Cl. F~9je8n C. O:Jerator 8 5 Pay VOIUr18 Cy 
M LaFleu' Boat 8 5 Bucksl Vol.: 4.5 CY 
C. Dxon Mate 9 5 

Work Performed This Dete: Ccmpleted cuts 5 and 4, dredged two positio;-IS in CtCt 3. Opened rock 
b:-lx BnG c!63ned three tmes today. Dredging dapth fer cu~S 4 and 3 wer~ aCjusted In The field dU9 to the 
resu;TS cf lieid samoles sh.:wi~g le53 of the slit ti'an originally thought. The hooper over.low9d :nto the 
trash bl; tadc.y due t(1 coggilg of ~he dump ·/alve. 

, 

Subcontractors, and Work Performed: _:\j-O'-f1_€_____________________ 

Rental Equipment: JCB Extending Forklift, J:;B Backhoe, Tadano 45 T cranel Grove 22 T crar.e. 
Cat 375 excavator, small 2kiff, Racon 6 

Safety 188ue~: 

Maintenance: Regular mairter.ance on eguiorr.2nt 

RemarkslComment9: Detailed dredg!l log being prepared by aSLLC and FWENC. tv be submitted 
as a separate reEor:. 

¥t'1 ~,~ 
Projec ~/arag8r 



Bean Environmental L.L.C. Date: Thuscay 17·Aug-oO 

Daily Report of Operations Report No.: 30 

ProJect: Pre-Design Field Test, NeVI 3ed i ord. MA Dredge: i'oew Bedforn 
Client: F=cster Wheeler Environmental Corp. ProJ. Mgr.: Jetl MeWII'lams 
Weather: Overcast 
Labor Production Date 
Nara Class Hours S I Rete Per Clem C~t 3,21 

ST OT Of Area 3000 SF 
g.Oliv,er Enqi1eer 8 6 Gr~de. 1.5-3.0 F! 
=1. Van Epps Ooeratcr 8 6 Overcepth: 0.5 F-t 

J. C'II'ens Levee e 6 Dig Volume CY 
D. Prejear'l C.Opera'or 6 6 Pay Volurre CY 
M L2Fleur Boat 8 6 Buckel Vol.: 4.5 CY 
C. Dixon Mate 8 6 

Work. Performed This Date: Ccmpleted cuts 3 ar:d 2, dredged two positions in c:.;! 1. lost scme tima 

due:o 9x::essi"e tras;· found i1 cut; had Ie be removed f;-om gr;zz!y a"d placed r: 'rash bin. Cleaned out 
ro.::;k box :croce today, found usual cebris,few ro-::I<s, ho~se&hoe crabs. 80ats grounded (oday cousin:J 
turbiaity in wa'er; also trBnspor: of fuel and water to d~edge. 

Subcontractors, and Work Performed: _N....;0:....n....;9~____________________ 

Rental Equipment: JCB Extending Forklitt, .jCB Backhoe. Tadano 45 T crane, Grove 22 T c:-e.ne, 
Cat S75 excavator, smail skiff, Racon 6 

Safety Issues: None 

Maintenance: Regular mail'ltene.nc(; 0;'1 equipment 

RemarKs/Comments: Detailed dredge log being prepared by EStle and FWENC, to be sutrnitted 
as a separate report. 

http:mail'ltene.nc


Date: 15-p.ug·;0 

Raport No.: 31 

Project: Pre-Desgn Field Test, New Bsdford, MA Dredge: New Bedlorr:: 
Client: Foster Wheeler :::nv'ronmr:ntal :orp. Proj. Mgr.: Jef: McW'IFams 
We81her: Overcast 
Labor Production Data 
NarrA 

p O:ivler 
F. Van Eccs 
J OW6r's 
~.--
D Prejean 
M. LaF:eur 
C. DixOI

1--. 

Class Hours 5T Rata 
ST OT OT 

Englnee, 8 3 
Operator 8 3 
Levee 8 3 
C. Oper_atcr 8 3 
Boal 8 3 
Mate 8 3 

Par Diem Cut 1,A 
Area 3000 SF 
Grace: 3.0·4.0 Ft 
Overd9jJth: 0.5 Ft 
Dig Volume CY 
Pay V()I'olme CY 
Buc~el Vol.: 45 CY 

-­

Work P9rformed This Date; Completed drsd;tlng toda'l, linished cuI 1 31")d a .cortio:'1 01 CuI A 
Focused on rrovlng dense Slurry, had to oack'Nasr due 10 G8:-Jrls severa: ~;.1es. Opena: up rock box 
once toc?y, :osl time d..;e I::J :ompl:~er tailu~e in SPU contr:1 Shifted to Cut ,\ so that moniter,ng 
Sl..b::or:tractor ccu'd :::btaln mere ~urbidilv reacti:-gs. Le8v'ng a clean bottom was not a~ issue for :CJ! A. 

Subcontractors, and Work Performed: ..:.N.:...:'o~n.:...:e:..-..____________________ 

Rental Equipment: Jca Ex~ending Fork!i'1, JC8 Backhoe! Tadar-a 45 T crane. Greve 22 T crane. 
Cat 375 9)Ccavat:;r, small sKiff, Recon 6 

Safety Issues: None 

MaIntenance: Regular maintenance on eguipment 

R~markslCommenb: Oatai:ed dredge log !)elng prepared by 8SLLC and FW~NC, to be subrr:lted 
as a separate r8oort. 

Proje::t .,,1a:lac;ar 



Bean Environmental L.L.C. Date; S;t!urday' 1 ) Aug-OO 

Dally Report of Operatlons Report No.: 22 

Project: Pre-Desigr Field Test New Bedford, VA Dredge: i\aw Bedfod 
Client: Foster Wheeler Environmental exp. Praj. Mgr.: Jeff /lAcWiil,arrs 
W&etner: Overcas~ 


Lebor Production Data 

Name Class HC:Jrs 3T Rate Per Diem Cut 

ST aT DT Area SF 
R.Olivie- EnginoAr 1 1 Grade: Ct .-

FtR. Var. Epps Or:;erator 11 Ovsrdepth: 
..!.OW9IlS Levee 11 Di9. Volume C\I 

D. Prejean C.Opera:or 11 Pay Volume cy 
M. LGFieur Boat 11 8u~ke: Vel.: CY 
C.Oi>(on ~.~ate 11 

Work Performed This Date: 899a:1 disassernclirg and der:1obililatlon, including pipe. drejg~. and 
311 eauipment. Dac:>n perfoi'i\ed (eday on bucket and otr-.er items. FWENC labore~s assisl;ng 
In deccm of r:1l'1jor iter.1s as ;Jer agreement betwBsr the parties. 

Subcontractors, and Work Performed: ~Jo.ie 
--~------------------------------------------

Rental Equipment; JC8 t::Xte'lding Fork!ift . ..iCe Backhoe, Tadano 45 T crane, Gro'/e 22 T crar.9, 
~~ excavator, small skiff, Racon 6 

Satety Issues; Nor.a 

MaIntenance: Re~uiar maintenance on eguipmer.t 

Fiemari<5fCommenb: 

Pro;ect Manager 



Bean Environmental L.L.C. Date: Sunday 20·AugOO 

Daily Report of Operations Report No,; 33 

Project: Pre Design Field iest, New Bed!:;rd, MA D~dge: NEW Bedford 
Client: Fostar Wheele~ Environmental Corp. Proj. Mgr.: Je~f McWliliarr,,; 
Weather: Su:"ny' 
Labor Production Data 
Name ClasG HOl.1rs ST Rata Per Oiem Cut 

ST OT D7 Area S~ 

R. Ol/vi~r Engineer 1 1 Grade: Ft 
R. V6.n Ecps Opersto: 11 Overdeoth: Ft 
J, Owens LevEe ' 1 Dig Volu;ne Cy 
D. Prejean C. Operata: 11 Pel' VOlume CY 
M. LaFleur 80at 11 Bucket Vol.: Cy 
C.DI)(on fV1 e.te I 11 

L 

Work Performed ThIs Dale: Ccntinued wtth demobilization and deco:" tOda.y FWENC he'ping with 
decon 8S Der agrserrent. Perfcrmed decon or: min: excavator a~d ~a;;p8r, rushed hopper an~ p;peline with 
water, dlase,! sirrple grasn Continued dlsasserr,bty cf aguipme~t on dF.lck. 

Subcontractors, and Work Performed: ..;,.N...,::):..;,fl...,:8:-____________________ 

Rental EquIpment: JCB ExtEnding Forklift, JCB 8ack~oe, Tadano 45 T crana, Grove 22 T crane, 
Cat 375 a)<cavator, small skiff, Recon 6 

Safety IS5UU: 

MaIntenance: Regular maintenance on equipment 

Remarks/Comments: 



Da1e: Monday 21-Aug-OO 


Report No.: 34 


Project: Pre-DesiQn Field T 991. New Bedford, MJ\ Dredge: New Bedford 
ClIent; Fos!er Wnaeler Envimnme01al Ccrp. Proj, Mgr.; Jetf McWillla-n!l 
Weather: Sunny 
labor Production Data 

Nam~ 

R. Q!tv:ar' 

R. Viln El'PS 
J. Cwe'ls 
D. Prejea'"l 
N'. LaFleur 
C. Dixon 

Class Hours ST Rate 
S7 aT IDT 

Engineer 13 2 
OQerator 8 2 
Levee 8 2 
C. Opere.tor e 2 
Boat 8 2 
Mate 8 2 

Per Dlst"'1 Cut 
Area SF 

Grade: Ft 
Ovardepth: Ft 

Dig VoLJma Cy 
Pay Volume Cy 
Bucket Vol.: Cy 

Work P9tformed This Date: PersonlJei began going through exit physicals dJrfng the week. 
::ont:nuej demob:lizlng the dredge and decor.tamlnation. Cultrg pipe and stonrg at FWENC facllltv. 
A!I demoOPlzat'on to occur at 1\·1;vlon~t street ~acjlity. 

Subconlractor~. and Work Performed: N:'lne 
~~-----------------------------------------

Rental Equipment: JC8 Exter.ding Forklift,JCB Backhoe, Tadano 45 crer.e, Grove 22 T crane, 
Cat 375 aXCBvator, small skijf, Recon 6 

Safety Issues: None 

M8irrt.,n8nc~: Regular maintanance 0·, equlement 

RemarkalComment:s: 

Projec Manager 

6: -,....,j f 

• :....; 'r'.~ 



Bean Environmentall.L.C. Da~: Tuesday 22-Aug-OC 

Daily Report of Operations Report No.: 35 

ProJect: Pre-Design Field Test, New Bedford, MA Dredge: f'iew Bedtord 
Client: Foster Wheeler Envl~cnrrenlal Corp. Proj. Mgr.: Jet! McWilliams 
Weather: Sunny 
Labor Production Date 
Na,s 

R. Oliver 
R. 'Ian Epps 
j Owens 
D. P-~jean 
M. LaF!8uT 

C.Oixon 

Clas9 I!ours S1 gate 
ST or DT 

Enginfler a 4'­

Operator e 4 
L9vce 2 4 

C.Opera:or 8 
Boat 5 4 

Mele 8 4 

! 

Per Diem Cut 
Area SF 

Grade: Ft 
Overdepth: Ft 
Dig Vol:Jma CY 
Pay \toiume CY 
SUCkSI VOl.: C'y' 

.­
Work Performed Th;s Date: ContinLsd witr. demcbin2:e~'lon, exit physicals. UnloadlnSi deck ec:~ip 

.from t'arl]8 fer trucking. Pre:;arln~ lor heavy r:fts. Irucki'lg of gguipment .;) FWENC yard 

Subccntractors. and Work Performed: Nona 
--~-----------------------------------------

Rental Equipment; JCB E:>Ctending Forklift. JCB Backnoe, Tadano 45 T crane. Grove 22 ~ Crai'8 , 

Cal 375 E'XCa'/8tor, s~all sk.ff, Rocon 6 

Safety Issues: Ncne 

Maintenance: '1egular maintenance on egJipment 

Remark,/Commenls: 

-4&11"1 g KILL 

Projecl ~l1a~ager \ 



Dale: Wednetod.1Y 23-Aug-OO 


Report No.: 36 


Project: Pre·Oesigr Fisk: Test. New Bedlcrd. MA Dredge: New Bedford 
Clien1: Foster W::~9Ier Environmer.!ul Corp. Proj. Mgr.: Jeff McWililars 
Wea1h~r; Sur.ny 
Labor Production Data 

"Jams 

F.OI;vlar 
R. Van !:;;)PS 
.;.Ower.s 
O. Prejean 
M. L9Fleur 

-::::--­ .
C. D!xor 

Class Hot.:rs 5T Rate 
ST OT OT 

Enqinaer 8 4 

Operator 8' 4 
lsvee 8 4 

C.O?sratGr 
Boat 8 4 
Mate 8 4 

Per Giem Cut 
Area SF 
Grade: n 
Overdepth: FI 
DiQ.Volume CY 
Pa'" VolJme Cy 
BucKet '101.: CY 

Work Performed This Date: Ccntir,ued with demcbililatlo~, exit physicals. Unbading deck eguia. 
fror~. barge f::r tr·Jc:-.irg. Pr2:)sring for :-'eavy I Its. t"ucking of 3Quipmeo:t to:: FWENC yard. 

Subcontrac1ors, and WorK. Performed: ..;..N.:..;o:..;.n.:..;e:....-._____________________ 

Rental Equipment: ,ICB Extendln~ Forklift. JCB Bachoe. Tadano 45 T srane, Grove 22 T cra,e. 
Cat 375 excavator. sma,l skiff. Recon 6 

Safety Issues: None 

Maintenance: Regc:lar maintenance on eguicmant 

Remarks/Comments: 

Pr:ject Manager 

http:Wednetod.1Y


Bean Environmental L.L.C. Date: Thur30ay 24-Aug-OC 

Oaily Report of Operations Report No: 37 

Project: Fra-Design Field Test, New Bedford, MA Dredge: New Bed'o,d 
Client: Foster Wheeler E'lVircnr.:er:a/ Co'P. Proj. MgT.: Jeit Mc'vVilliems 
W9ather. Sunny 
Labor Production Da1a 
,\ame Class Hours S7 Ra1e Per Diem Cut 

s- or OT Ares SF 
R.Oliller Engireer a 4 Gr9.de: ;::-1 

P. V~"'l E;:l!=s Operatcr 
Levee 

8 4 Cverdepth: rl 
J. Jwens 81 4 Dig Volume Cy 
D. P·eiear. C. Opera~~r I Pay Vclume Cy 
\1. LaF'eu, Boat 8 4 Buckel Vol.: cy 

-c. O:xon Mate 8 4 

Work Performed This Date: Cortnued wit~ demobilization, exit physicals. Unloadin;; deck I'lquic 
!rem barge for trucking. Prec9r;ng br heavy lifts, Ir JGking of eou;pment to F'NENC yard. 

Subcontractors, and Work Per1ormed: None 
~~--------------------------------

A'ental Equipm(!nt: JCB E.xtendin~ Fork!if1, ·jCB BackhC2, Tadano 45 T crane Gro'/9 22 T crane,l 
Cat 375 €IxGavator, small skiff, >=lecon 6 

Safety Issue9: None 
~-----------------------------------------------------

Maintenance: Regular main1enance on equipment 

Remarks/Comments: 

11:(,(1: 1!.2. ,)J)C.=--!.---,---~-
prOj8cftarager \ 

.t ; ; ~, t, I( • ';1' , , , .•. ) r- " 
~ '-" - - .. '-...... 



Bean Environmental L.l.C. Date: 25-Aug-CO 

Daily Report of Operations Aepon No.; 38 

Project: Pre· Design Field Test. New Bed!ord. MA Or!'!cge: New Bedford 
C!lent: Fosler Wheeler c:nvironrT19ntal Carp. Pro', Mgr.: Jeff McWilliams 
Weath!'!r: Sunny 
Labor Production Ollita 
Name Class Hou's ST Rats Per Diem Cut 

ST OT OT Area SF 
8. Olivier Engineer 8 Grade: F: 
R. Van Epps Operator 8 Overdepth: F' 
J. Owens levee 8 Dig Vo IUr1'e cy 
D. Prejean C Operator Pav Volume Cy 
\11. LaFie\.. r Boat 8 Buckel Vel.: CV 

C Di)to~ Ma~A 8 

Work Performed This Date: ere',,,, left p~oject locay; time above indicates iravel time On:y 

V2n Epps and ProJect ManAger ramain on site. P6r70rmed final demObilization picks and Icac'ing c'; !rucks. 

Will take barge do',vnstrea:n 'or jisassernbly over the ..... eekend. 


Subcontractors, and Work Performed: None 
~~-----------------------------------------

Rental Equipm~nt: JC8 Extending Forklift, JCB Backhoe. Tadanc 45 T crane. Grove 22 T c·ane. 
Cat 375 eXCClvator, small s~iff, Reco.'" 6 

Safe1y IS8ue~: None 

Maintenance: Regular malrtenarce or. ecuipmen' 

Remarks/Comments: 

P-~ject Manager 



Bean Environmental L.L.C. Date: Saturjay 26-Aug-OO 


Daily Report of Operations Report No.: 39 


Project: Pra·Dasigr F.ald Test, New Bedford. MA Dredge: New Bedford 
Client: Fos:er Wreder Envir0nmental Corp. ProJ. Mgr.: JE)'! McWilliams 
Weather: Sunny 
Labor Production Data 
rJa.Tl9 

R. O:;vler 
R. Van Ep;;s 
-~ 

..I. Owe~s 

O. PreJean 
M. LaFeLr 
C. Dixon 

CJass Hours S I Rate 
ST OT OT 

Er,~ln88r 

Operat()T 10.­
Levee 
C.Operato; I 

Bcat 
Mate 

P'3r Di,m Cut 
Area SF 
Grade. Ft 
Overdepth: Pt 
Oig Vofume Cy 
Pay Volume CY 
Buck;t Vol.: Cy 

-­

Work Perlormcd This Date: Periorr:li~g ;]eTr'oblliza1ion. Finalil~d rerr-oval of equi2~snl jro"1 
ceck. ~lcWi\iiam8Na;, Epps sal r."o0rlngs In Acc;s~,nel River as per dIscussions w,1h U~t>.CE ar"Jd 
CWENC. Barge w'lI be moored in rver overrfght lor AM dspartlHe to MAT Marine yard tor barge 
oi98SSE r71tJy. CcmFleted 91 ::'econ cer1l lica1es fcr FWENC. 

Subcontractora, and Work Pgrformgd: Nona 
~~~---------------------------------------

Rental EquIpment: JC3 Ex~ending Fork/if', Jet:: Backhoe, Tadeno 45 T crane. Grove 22 T crene, 
Cat 375 excavator, ~ma(f s·~iH, Recen 6 

Safety /nU89: No~e 

Maintenance-: Reguiar '118'ntsnanca on equIpment 

Remark.s/Commenb: 

P'Ci8c:t Manager 



Bean Environmental L.L.C. Date: SLnday 27-Aug·OO 

Daily Report 01 Operations Report No.: 40 

Project: Pr6-C'esign Field Test, New 89dford, MA Dredge: New Bedford 
Client: Foster Wheeler E'wironmental Corp, Prol. Mgr.: Jeff McWllliSr;1S 
Wp.atnar: Sunny 
Labor Product/on Da1a 
,\ame Class HOUf& ST Rale Per Dier1 Cut 

ST aT DT Area SF 

R. Olivier Eng:neeT Grade: Ft 
R. Van Epps 009rator 8 Overcepth: Ft 
J.Owfins L9vee Dig Volume cy 
D, Prejean C. Operator Day VOIUI19 Cy 
M. :"'aFle,Jr Boat Bucket Vvl: CV 

C. Dixon Mate 

Wcrk Performed This Date: P:.;shed barge down river to MAT ,\/lanna yard for disassembly. 

Subcontractors, and Work Performad: None 
~~~----------------------------------------

R9f1tal Equipment: Taoano <i5 tor. crane, work 3kift 

Safety Issues: None 

Maintenance: Regular rraintenance on egJlpme:1t 

Remarks/Commen1s: 

Pr:>i ct Manager 



Bean Environmental L.l.C. Date: MO'1day 28-AugOO 

Daily Report of Operations Report No.: 41 

Project: Pre·Des'gr. Fielc' Test. r-4aw Bedford, MA Dredge: New Bedford 
Clien1: Foster W~eelar Environmenial Ccrp. Proj. Mgr.: Jel1 MeV/ililBros 
Wealher: SU'1ny 
Labor Production Dab 

Name Class Hours ST R8~~ Pe'Diem Cut -­
SFST OT OT Area 

R. Olivier Engineer Grade: Ft 
g. Var Epps O~8ra~or 8 2 CV6rd!::2t~: Ft 
J. Owens levee Dig Volume CY 
D. Pra:esn C. Ope.-ator Pay Volume CV 
M. LaFle'.:r Beat Bucket Vol.: CY 
C. Clxon \1a:9 

Work Performed Thill Date; Di98ssemjle barges and load onto (rucks. 

SUDcontractors, and Work Per1ormed; ..:.N,:.:o:.;n..;.:e=--_____________________ 

Rantal Equipment: Tacano 4S ton crane, work skiff. 

Safety luues: Nene 

Mall1tenanca: Hegular maintenance on equipment 

Re markalCommenta: 

Project ~/anag€r 



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

Bean EnvIronmental L.L.C. Data: Tuesday 2(j-Aug-OJ 

Daily Report of OperationB Report No.: 42 

Project: Pre-DesiGn Field Test, Now Becford, MA Dredge: I\ew Bedford 
Client; Foster Wheeler EnvironmeC"tc: Corp. Proj. Mgr.: Je1f'vlcWiliiams 
Westher: Sun:l~' 
Labor Production Data 
Narre 

R. Olivier 
':.­

R. Vsr Epps 
J- O'N~IlS 

D. Preiean 
M. LaFlaur 

-
C. Dixon 

Ciass Hours ST Rate 
ST CT DT 

Engineer 
Ooerator 8 2 
levee 
C.Operatcr 
Boat 
Mate 

Per Diem Cut 
Area SF -­
G:ada: Ft 
Overdep\h: Ft 
OigV-:J1ume Cy 

Fay VolJme Cy 
Bucke1 Vol.: CY -­

Work Performed This Date: Disass9rnble barges ar'ld load art? triJ:::ks. 

Subconlractor8, and Work Periormed: None 

RE!n.lal Equipment: fadanc 45 ton crane, work skit! 

Safety ISSUBS: None 

Maln1enBnce: Pegular main1enancQ on equioment 

Remarks/Com ments: 

:: : 
u ."t.: ... 



Bean Environmental L.LC. Date: VVedn2sday 30-A:.;g·OO 

Dally Report of Operatrons Report No.: 43 

Project: Pre-Design F'eld Test, New Bedford, MA Dredge: New Bedford 
el19nt: FDste~ Wheeler Environme'1tal Corp. ProJ. Mgr.: Jeff McW'lliams 
Weather: Sur,ny 
Utbor ProductIon Data 

Nama 

R. Olivier 
R. Van EPD5 
J.Owe'1S 

D Prejean 
IV LaFleur 
C.On(')n 

Class f-Jours ST Rate 
ST OT OT 

Engi"eer 
O.£eratcr 8 2 
Levee 
~. Operalo~ 

80at 
Mate 

Per Diem c..Jt 
Area SF 
Grade: F' 
Overdsyth: Ft 
Dig Volume cy 
Pay Volume cy 
B~cket Vol.: CY 

Work Perlormed This Date: Disassemble barges and load onto t~ucks. 
'\Ac'N! IIams lei! s!te today. 

L. 

Subcontractors, and Work Performed: None 
--~~----------------------------------------

Rental Equipment: 7ada~o 45 ton crl!ne, work skifL 

Safety Issues: Nore 

Maintenance: Reliular r7lalntens'lce on equiFmen1 

Remarka/Comment9: 

P~oject Ma~ager \ 
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